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Systematic Literature Review reasoning skills of students from primary school until

college in understanding the learning concept and
application of physics. This research focuses on the factors
that influence students' concept understanding and
argumentation skills in physics. The research method used
was systematic literature review (SLR), a literature study
in which data was collected through various published
articles relevant to reasoning skills in physics from 2019 to
2023. The implementation of this research was done by
collecting data through scientific articles published and
indexed in the Scopus database. The data analysis
technique used is the PRISMA flowchart with different
levels and the VOSviewer application. The results showed
that the factors effecting argumentation ability in learning
physics are influenced by the learning model used, the
learning approach, the way the teacher guides the learning
activities, as well as environmental factors and community
life.

INTRODUCTION

Education in the 21st century requires the curricula that the process of learning activities must be
learner-centered, using the scientific method in every lesson so that students can be accustomed to or
trained in critical thinking and be communicative or communicate well [1]. The development of
science and technology requires people to improve the quality of education, where education aims at
the learning process and the development of an individual into a creative, innovative, responsible and
noble person [2]. Attitudes of learners are creative, innovative, responsible, and noble in education
provide innovation in learning so that these activities are well prepared in schools [3]. Students' skills
can be adapted based on the framework created by PISA. In the survey conducted in 2018, it was
found that there are several scientific competencies, namely giving answers with scientific evidence,
being able to explain existing phenomena with an appropriate application of science learning and
using scientific evidence to draw conclusions and communicate assumptions, scientific evidence and
appropriate reasons for conclusions [4].
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The framework described by PISA clearly states that the reasoning framework plays an important role
in classroom learning activities [5]. Based on this statement, reasoning is very important for the
development of thinking skills, knowledge and effective communication skills in both written and oral
forms among students [6]. Reasoning ability is one of the skills needed in today's world, where
reasoning ability is the ability to argue with relevant information, engage in problem solving, make a
statement, and make decisions supported by data and evidence when making statements [7].

Scientists use arguments to explain existing phenomena by incorporating data and scientific evidence
that can support or refute a theory [8]. The development of argumentation skills is important for
learning and its application, which is explained by several experts. Learners are given the opportunity
to participate in learning activities that require the use of language and scientific reasoning with their
classmates and teachers in order to understand the structure and evaluation of scientific reasoning.
Keraf argues that argumentation is an attempt to influence the attitudes and opinions of others so that
they believe and ultimately act in the author's or speaker's favor [9]. Therefore, argumentation skills
need to be practiced in learning so that students can argue logically, hold clear views, and provide
rational explanations to everyday events [10].

Physics is a science that deals with natural phenomena and then associated with learning materials.
Physics education systematically investigates and studies every event that occurs in nature and finds
existing laws and principles in accordance with facts and discoveries in daily life, for example,
cognitive material, namely motion, energy, magnetism and all elements in nature. The ability to
understand concepts becomes the basic of reasoning when solving problems in argumentation.
Students can understand concepts when they are able to construct meaning from oral and written
learning content that reasoning skills are among important to learning outcomes especially in physics
learning [11]. Therefore, it is necessary to improve the quality of physics education in schools and in
the environment in order to form individuals who are able to reason, be creative and communicative to
solve problems based on scientific knowledge [12].

Lazarou states that students' argumentation skills increase at the elementary level when the
argumentation pattern is applied, so that students learn more purposefully and understand the learning
activities more easily [13]. This is consistent with what Stephen Toulmin states in his book “The Uses
of Argument”, where he states that the argument pattern can have a significant impact on the way
education defines and uses arguments when studying scientific material. Toulmin's argumentation
shows that argument structure consists of six important components, namely reasoning, assertion,
justification, support, qualification, and refutation [14].

Toulmin's argumentation pattern consists of data that supports the statement so that it can be proved
but also disproved with a justification based on support. There is a relationship between data, claim,
justification, support and counterargument [15]. Learners are expected to use this pattern of reasoning
to arrive at 6 components, namely reasons, claims, justifications, substantiations, qualifications and
refutations, so that the quality of each learner's reasoning can be measured [14]. The quality of
argumentation depends on learners' conceptual understanding. Supported by some of Toulmin's
components, learners can construct these components in such a way that they can convince and be
understood by other learners [16].

Based on the above statement, the researchers are interested in conducting a research by analyzing
several articles related to reasoning skills in learning and applying physics in everyday life. The
findings are based on a literature review of a last 5 years so that the research problems to be solved are
still relevant to the condition of the latest articles referenced The focus is on analyzing adapted articles
published from 2019 to 2023, the purpose of the research, the research methods used in each article,
the topics of the research, and the research results to determine the level of reasoning skills of a
person. The aim of this research is to explain the level of a person's reasoning skills in understanding
and applying physics concepts based on articles in online databases such as Scopus that have been
reviewed.
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METHOD

Research Design

This study uses the systematic literature review (SLR) research method in which several scholarly
articles were collected to describe, review, and analyze reasoning skills, concept understanding, and
the influence of reasoning in learning physics. This review applies the Item Reporting Technique for
Systematic Reviews and Meta-Analyses (PRISMA) for identification, screening, eligibility checking,
data entry, analysis, and presentation in narrative form. The process is carried out by identifying,
screening, eligibility checking, and inclusion objectively according to the results of the reviewed data
in recent articles related to the topic specified in this study. Based on the existing method, research
data were collected in the form of scientific articles published in the Scopus database. This research
data is a secondary source where the author didn’t make any direct observations.

Inclusion and Exclusion Criteria for Publication Selection

There are six things that are done in the inclusion and exclusion stages, namely the first article indexed
in the Scopus database, the second article searched based on the topic of argumentation skills in
learning Physics, the third literature reviewed in the form of indexed scientific articles, the fourth
article uses English and the publication of articles is limited to 2019-2023 so the research problems to
be solved are still relevant to the condition.

Screening and Eligibility Test for Data Analysis
The literature search in Scopus was conducted since November 2023, and the titles, abstracts and
keywords were specific to the topic and not too general. The search results yielded a total of 434
articles from Scopus with various keywords related to reasoning skills in learning and applying
physics; the following data are shown in Table 1.

Table 1. Article findings from Scopus database

No Keyword Number of Article
1 Argumentation 50
2 Argumentation Physics 33
3 Argumentation Physisc Learning 11
4 Argumnetation Skill 340
Total 434

Of the 434 articles found, the same articles were sorted out and 52 articles remained. In addition, the
52 selected articles were entered and saved in Excel format, then converted to CSV format, and then
entered into the VOSviewer application version 1.6.19 to perform an initial network mapping of
thematic relevance.
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Fig 1. Initial Network Visualization
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Fig 2. Visualization of Article Distribution by Keyword

Based on the results of the initial thematic association analysis, the topic of argumentation skills in
learning physics shows a very complex association pattern in Figure 1 and the visualization of the
distribution of articles based on keywords in VOSviewer in Figure 2. Figure 1 and Figure 2 show that
the study on argumentation skills in learning physics is very closely related to several other study
topics, such as argumentation, argumentation skills, concept knowledge, physics education, science
education, learners, argumentation mapping, dialogic argumentation. Some keywords that are closely
related to the topic of this study are mining argumentation, e-learning, quantum physics, artificial
intelligence, and analytic hierarchy process.

Prism Flow Chart

In this study, the PRISM technique is applied to the search for articles in four stages. These stages are
identification, filtering, suitability and inclusion. A total of 434 articles were found in the Scopus
database. The articles were then checked for similarity using keywords, leaving 281 articles, while 153
similar articles were discarded. The article search only referred to the Scopus database, so the
similarity was seen in the keywords used. Of the 281 articles, 191 irrelevant reports were screened out,
leaving 60 articles. Subsequently, 60 full-text articles were selected and the remaining 52 articles were
suitable for the research question in terms of title, abstract, keywords and comprehensive article
content. The results are presented in line with this research, which deals with argumentation skills in
physics education.
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Fig 3. Prism Flowchart
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RESULTS AND DISCUSSIONS

Based on the data obtained on articles on argumentation skills, each aspect will then be analyzed by
looking at the number of article publications from 2019 to 2023, the methods and topics, and the
results of each research paper on argumentation. Using some of these analyses, the researchers will
lead discussions on the implementation of argumentation in physics education, the quality of
argumentation skills in physics education, student engagement in argumentation skills, and the
importance of mastering argumentation in explaining physics science concepts. The research findings,
based on the year of publication of articles on argumentation skills in learning physics, are presented
in Figure 4 as follows.

2023
2022

2021

Year of Article

2020
2019

0 2 4 6 8 10 12 14 16

Percentage

Fig 4. Article Distribution 2019-2023

Based on the total number of peer-reviewed articles, hamely 52 articles on the topic of argumentation
skills in physics education, Figure 4 shows that the publication of these articles is spread over several
years with different numbers. In 2019, 14 articles were reviewed, in 2020 11, in 2021 8, in 2022 10
and in 2023 9. From the available data, it appears that only marginally more articles on argumentation
have been published in the last 5 years, meaning that each year has seen a jump or decline.

The type of research method used in some of the articles reviewed can be seen in Diagram 5, which
shows that many studies used qualitative methods. One example is collaborative hybrid learning based
on physical reasoning with computer support to improve concept acquisition and reasoning skills,
where the research referred to the development and implementation of a computer-based hybrid
learning model with a physical reasoning approach [17].

Qualitative
56%

Quantitative
8%

Fig 5. Distribution of Articles by Research Method
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The results of the figure show that the 52 articles examined are divided into different research
methods, namely articles using qualitative, quantitative and mix methods. The researchers used
qualitative methods in 56%, namely 28 articles, quantitative methods in 8%, namely 4 articles, and
qualitative methods in 36%, namely 18 articles. Following the analysis of the distribution of research
methods, the distribution of articles is now analyzed according to the subject of the research
conducted.

2%
23%
56%
19%
-..\_x--% 5 /".
M Primary School M Junior School Senior School College Student

Fig 6. Distribution of Articles by Research Subject

Figure 6 shows data on the research topics used in the 52 articles studied. From the data obtained, it
can be seen that college students are used as research topics in 29 articles, junior students are used as
research topics in 12 articles, senior student are used as research topics in 10 articles, and primary
school is used as research topics in 1 articles. Based on the present data, it can be concluded that the
implementation of research related to reasoning skills in learning and applying physics is widespread
in schools by including students as research subjects.

This research, which examined articles on argumentation skills, also found that the application of
argumentation skills was not performed optimally, so the ability to argue is still at a low level [18].
Low reasoning ability can be influenced by various factors, such as the learning model applied, the
way the teacher guides the learning activities, the learning model approach applied, and other factors
such as the influence of the environment [4]. Obtaining articles from several researchers revealed
analyses consistent with this literature review as follows.

Implementation of Argumentation in Physics Learning

Argumentation in Physics learning is still not effectively applied in learning. Although argumentation
has been a focus in Physics learning for some time, it is still rarely found in Physics learning. In
addition, there is also a link between language skills and argumentation, where the use of language in
a generative way can improve the quality of argumentation and Physics learning. It is common to find
that students in explaining Physics concepts often provide arguments without data and evidence to
support their statements [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32].

Quality of Argumentation Skills in Physics Learning

Research conducted by Suliyanah in 2020 show that the results is the quality of the students' reasoning
in one of the grammar schools is in the middle category [33]. There are several factors that can
determine the quality of students' reasoning ability in the context of physics education, namely 1)
accuracy of concept, 2) adequacy of evidence and reasoning, 3) logic and consistency, 4) use of clear
language, 5) ability to distinguish fact from opinion, 6) consideration of experiments and observations,
7) consideration of practical context, 8) ability to receive feedback. The low quality of reasoning skills
can also be influenced by other aspects outside the learning activities [17] [34] [35] [36] [37] [38].
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Learner Involvement in Argumentation Skills

Learner involvement in argumentation is an important aspect of developing critical thinking and
communication skills. Several articles suggest that there are several ways to improve learner
engagement in argumentation in learning, particularly the collaborative approach where group
discussions provide opportunities for learners to work together to compose arguments. In addition,
learner discussion provides open-ended guestions that encourage learners to think more deeply and
develop stronger arguments with appropriate scientific evidence. In addition, project-based activities
can influence learners' reasoning when learners are asked to write presentations or argumentative
articles on a physics topic, one of which has to do with motion. By integrating different approaches, a
learning environment can be created that appropriately supports the development of learners'
argumentation skills [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] [51].

The Importance of Argumentation in Explaining Scientific Concepts in Physics

The studies carried out have shown that reasoning skills are still at a low level. The mastery of
reasoning in explaining scientific concepts in physics plays a very important role in learning physics.
Reasoning skills are considered important for the following reasons: 1) Develop a deep understanding
of physics concepts. 2) Reasoning skills can enhance critical thinking skills by explaining physics
concepts. 3) Reasoning skills involve effective communication skills. 4) Developing confidence in the
process of argument formation can help learners. 5) Encouraging creativity: argumentation is not just
about communicating facts. 6) Shaping learners' scientific thinking in argumentation. 7) Preparation
for theory development. Therefore, mastering reasoning in explaining scientific concepts in physics is
not only an academic skill, but also a skill that promotes learners' intellectual and professional
development in the long term [52] [53] [54] [55] [56] [57] [58] [59] [60] [61] [61] [63] [64] [65].

CONCLUSION AND SUGGESTION

Based on the review in this study with a systematic method of literature review of several articles from
2019 to 2023. Application of existing methods Many articles examine the argumentation skills of
students with qualitative methods where in their activities by examining students' arguments and
interviews which then each argument is adjusted to the Toulmin argumentation pattern. It can
conclude that the articles reviewed obtained that the argumentation skills of students in learning
Physics are at a low level. Previous research has shown that the quality of learners' argumentation is
mostly rated low, which means that limited information or limited competence in reasoning limits the
ability of each individual. This can influence by several factors such as the application of learning
models, learning approaches used, teachers guiding learning activities, and external factors such as
from the environment and social life. Argumentation skills are considered important in learning
activities because they affect the intellectual development of an individual. The suggestions that must
be made in future studies are that researchers find out the right way so that the argumentation skills of
students in learning are more improved, especially in learning and applying Physics.
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