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ABSTRACT 

Critical thinking skills are one of the 21st-century skills and a basis to form a reflective judgment and 

argumentation on an issue. The aim of this study was to determine the profile of reflective judgment and 

argumentation skills of high school students in biology learning. The subjects of this study were students of SMAN 

2 Tasikmalaya. 288 Grade-10 students were involved as sample who examined by purposive sampling technique. 

The instrument was a descriptive test which comprised of 2 questions about issue of burning waste and a rice field 

project on peatlands. Analysis of the test results was carried out descriptive quantitative. The results showed that 

the reflective judgment and argumentation skills was still low with the mean of students' reflective judgment skills 

in the non-appearing category of 34.38%, 47.22% pre-reflective, 12.15% quasi-reflective, and 6.25% reflective. 

The average written argumentation skills of students were level 0 (3.47%), level 1 (58%), level 2 (33.33%), and 

level 3 (5.21%). Students' reflective judgment and argumentation skills need to be trained and accustomed to the 

biology learning process used appropriate learning models or strategies. 
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1. INTRODUCTION 

The 21st century is marked by the development and 

improvement of technology, encouraging the creation 

of quality human resources. Problem-solving, critical 

thinking, creative thinking, communication, 

collaboration with others, adaptable, and 

entrepreneurship are skills that students need to work 

in the 21st century [1]. Basically, education is an 

important pillar for the increasing of the quality human 

resources. Education in Indonesia is inseparable from 

the challenges of 21st-century skills. A good learning 

process would be able to develop the abilities and 

competencies that needed in the 21st century, such as 

creativity, critical thinking, communication, and 

collaboration (4Cs). The challenges of the global era 

are increasingly advanced so that the needs of 

education today require students to be able to interact 

and communicate with others, with critical thinking 

and creativity as provisions in facing global challenges 

that are increasingly advanced and compete in life. 

The critical thinking skills makes someone think 

openly to find the truth of the problem and make a wise 

decisions based on the information obtained. Critical 

thinking becomes a person's foundation for making the 

reflective judgment. The reflective judgment shows 

the level of a person's ability to collect and analyze 

information from various sources so that it becomes 

the basis for a person in making decisions [2]. 

Reflective judgment is a model that used to measure 

changes in perspective or critical thinking that a person 

uses in making decisions about an issue [3]. The thing 

that underlies the emergence of reflective judgment is 

the uncertainty of a person's knowledge in a 

phenomenon that can affects in making decisions. As 

time goes by, a person's epistemic knowledge or 

assumptions will change, starting in adolescence and 

continuing into adulthood [4], [5]. Reflective 

judgment has seven levels that are grouped into three 

categories, namely pre-reflective, quasi-reflective, and 

reflective. The first category, pre-reflective has the 

first three levels (1-2-3), which is a concrete truth 

where there is only one assumption that is believed or 

Advances in Social Science, Education and Humanities Research, volume 541

Proceedings of the 6th International Seminar on Science Education (ISSE 2020)

Copyright © 2021 The Authors. Published by Atlantis Press SARL.
This is an open access article distributed under the CC BY-NC 4.0 license -http://creativecommons.org/licenses/by-nc/4.0/. 86

mailto:puspanurmalasari.2019@student.uny.ac.id


  

 

considered to be the most correct regardless of other 

points of view. The next two levels are the quasi-

reflective category (4-5), which is the uncertainty of 

the belief system [3]. That is, the assume that the 

expert subject is not always right, which is indicated 

by the existence of other possibilities. The third 

category, reflective includes two levels (6-7), an 

individual has turned as recipients of information 

(passive) to information makers (active) who are based 

on evidence and belief [5]. The reflective level shows 

that science can develop with the emergence of facts 

so that it can analyze and interpret it into a cohesive 

knowledge. Reflective judgment can be realized with 

attitudes and arguments that support thinking and 

analysis of the problem. 

The ability to give an argumentation is part of 

critical thinking skills [6]. Communication skills 

include argumentation are one of the skills needed by 

students in the 21st century. Argumentation skills are 

needed in learning science, especially biology because 

students can be actively involved in providing 

opinions based on data, evidence, or theories that 

support their opinion on problems [7]. Argumentation 

becomes the main basis for students in learning how to 

produce evidence, examine, evaluate theories, and 

communicate like a true scientist [8]. Science involves 

the theories that underlie an event and these theories 

are open to being refuted or challenged. That is at the 

center of the discourse of scientists every day that 

makes scientists involved in the argumentation 

process. Argumentation can also develop students' 

ability on reasoning, thinking, and improving 

scientific literacy [9]. The argumentation component 

refers to a simplified Toulmin's Argumentation Pattern 

(TAP), which consists of claims, evidence, and 

reasoning [10]. Claim means a statement to identify an 

argument. Evidence is data or information to support 

claims. The reasoning is the justification that connects 

claims and data. 

The ability on reflective judgment and 

argumentation in the Biology lesson on the topic of 

Environmental Change is important to be studied 

further. The environmental change topic is inseparable 

from everyday life issues so that reflective thinking 

and argumentation are needed by students in 

connecting their understanding from various sources 

as a basis for expressing their opinions to solve 

problems. Before designing an appropriate model or 

strategy, information is needed especially about 

students' initial abilities so the mapping that obtained 

to determine what actions will be used in learning and 

how to overcome them. The aim of this study was to 

determine the profile of senior high school students' 

reflective judgment and argumentation skills in 

biology learning. 

2. RESEARCH METHODS 

This research is a quantitative descriptive study. The 

data obtained were the results of the students' 

reflective judgment and written argumentation skills 

tests. This research was conducted at SMA Negeri 2 

Tasikmalaya. In total there were 288 students of class 

X-MIPA selected through purposive sampling and 

participating in this research as sample. The 

instrument used to measure the skills of reflective 

judgment and argumentation was a test description 

compiled used google form.  

The essay test consists of 2 questions and was an 

adjustment to the topic of environmental change by 

raising the issue of burning waste and a rice field 

project on peatlands. The quality of argumentation 

skills was identified which refers to the TAP 

(Toulmin's Argumentation Pattern) has been 

simplified by Mc. Neil et al. [10]. The students' 

argumentation levels were categorized into 4 levels in 

table 1. The skills to reflective judgment was analyzed 

descriptive based on the rubric model of Zeidler's 

reflective judgment [5]. 

Table 1. The category level of argumentation skills 

Argumentation 

Level 

Description 

Level 0 There is no claim, evidence, and 

reasoning 

Level 1 Include claim 

Level 2 Include claim dan evidence 

Level 3 Include claim, evidence, and 

reasoning 

3. RESULTS AND DISCUSSION 

The results of this research were conducted to 

analyze the initial profile of students' reflective 

judgment and argumentation skills. The results 

showed that the skills of reflective judgment and 

written argumentation at SMAN 2 Tasikmalaya had 

varied levels. Based on the answer analysis, an average 

of the categories of reflective judgment skills showed 

in figure 1. Examples of expressions for each level of 

reflective judgment expressed by students showed in 

table 2. 
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Figure 1 Average of reflective judgment skills 

Based on figure 1 showed the reflective judgment 

skills in the pre-reflective category were the highest at 

47.22%, compared to quasi-reflective and reflective 

categories. The results of this study indicate that the 

students' reflective judgment skills have not been 

maximized, seen from the number of students who are 

in pre-reflective. The written answers in the 

description questions have not shown deep thought on 

the issues being studied. The student still finds it 

difficult to connect the concepts or knowledge of 

Biology with the facts found to formulate and analyze 

a decision related to existing environmental issues. 

However, some students made conclusions based on 

their experiences and the information obtained. When 

performing the test, students use their reflective 

judgment skills to dealing the issues that are on the 

questions, which are ill-structured problems. Students 

will try critical thinking, make reasonable conclusions 

and actions [19]. An ill-structured problem shows that 

there is no definite answer so that it tends to bring up 

various kinds of planned solutions in dealing with this 

issue. 

Students' learning patterns or habits are a factor in 

the limited emergence of critical thinking skills so that 

they affect the development of reflective judgment 

skills, such as the lack of opportunities for students to 

learn to elaborate contextually on facts and problems 

[3]. The ability to think critically is a person's basic 

ability to make reflective decisions. The existence of 

limited critical thinking skills in students who have not 

developed optimally is a characteristic of pre-

reflective and quasi-reflective individuals [5]. 

Students in the pre-reflective category have not been 

able to use evidence as a basis for making conclusions 

or decisions, only relying on personal opinions that 

have no basis and their beliefs are also supported by 

those who have conveyed this. Meanwhile, students in 

the quasi-reflective category begin to think that the 

existence of other possibilities and evidence is the key 

to a different perspective of a statement or problem, 

but they have not been able to integrate the existing 

evidence in providing conclusions. In the reflective 

category, students can compare evidence and opinions 

from other points of view to build solutions. 

 

Table 2. Examples of expressions for each category reflective judgment skills 

Stage Examples of Expressions 

Pre-reflective In my opinion, the existence of the rice field project on peatlands also has positive impacts on 

life, such as overcoming the food crisis due to Covid-19, not entirely negative impacts. So it 

doesn't hurt to try it first. 

Quasi-reflective I believe that the rice field project on peatland is inappropriate because it has a high failure 

rate. Peatlands are not suitable for planting rice. If you do this, it will cause a lot of loss to 

the State and will only damage the ecosystem. Peatlands are one of the ecosystems that 

have an important function for the climate of Indonesia and the world. 

Reflective I am sure that the rice field printing project on peatlands is not appropriate, considering that 

the project was carried out in the previous administration and experienced a failure. Peatlands 

will dry out and burn easily, damaging the environment. Peatlands are one of the most 

important ecosystems for climate balance and biodiversity protection, even to avoid sources 

of zoonotic diseases that originate from natural destruction. Currently, the government should 

diversify food and develop local food, intensify it on suitable lands, and not peatlands that 

have proven to be low productivity and require expensive technology. 
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Another factor that causes their poor reflective 

judgment was because they have just entered class X 

which and still in the transition period from junior high 

school to high school. This is related to their personal 

epistemology and scientific reasoning which later can 

develop with age and educational experience [11], 

[12]. The development of scientific reasoning and 

personal epistemology can be conceptualized as a two-

way process [11]. The development of reflective 

reasoning corresponds to the development of personal 

epistemology. Personal epistemological beliefs 

support the performance of reasoning and scientific 

mastery. Reflective reasoning requires students to 

reflect on and review their own experiences with an 

issue and critically examine opinions from various 

sources. Personal epistemology and reasoning require 

time and educational experience. It is expected that 

over time the students' reflective judgment abilities 

can increase. 

The advantage of students having reflective 

judgment skills is that students are able to consider and 

evaluate evidence and opinion related to existing 

issues to reach a decision by looking at the problem 

objectively [5]. Reflective judgment does not only 

play a role in dealing with structured problems but also 

play a role of decision making in every day [13]. The 

investigative process carried out by students in seeking 

information and discussing with friends who have 

different points of view can develop reflective 

judgment abilities as well as developing views of their 

knowledge. When students cannot perform the 

reflective judgment, students tend to be difficult to 

dealing ill-structured problems. They find it difficult 

to consider and reflect on both acquired and known 

information to make decisions, solutions, and actions 

in dealing with problems logically. 

The teachers need to facilitate group discussions 

among students regarding socio-scientific problems 

that occur in everyday life and from the internet. This 

could improve critical thinking skills in finding and 

evaluating information include from the internet [13], 

[14]. Group discussion, debate, role-playing can 

enable students to examine and evaluate their views or 

beliefs on knowledge, other people's opinions, and 

information from various sources. The teachers also 

need to show respect and be open to various opinions 

given by students. 

Based on the answer analysis, the percentage of the 

categories of students' written argumentation skills for 

each class showed in figure 2. Examples of 

expressions for each level of argumentation expressed 

by students showed in table 3.  

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Average of Written Argumentation Skills 

Based on figure 2 showed written argumentation 

skills in level 1 were the highest at 58%, compared to 

level 0, level 2, and level 3. The results of this study 

indicate that the students' written argumentation skills 

have not been maximized as seen from the number of 

student arguments that contain claims, but contain 

little evidence and reasoning. 

The majority of students in the level 1 category 

have difficulty providing evidence and reasons to 

support the claims. A good argument is not only a 

logical thought about theory but a claim that is 

supported by the justification that a theory is true [15]. 

Students in the level 2 category have been able to 

provide evidence, and some evidence provided based 

on students' daily experiences, but have not been able 

to support claims so that between claims and data 

seems no connection. Students in the level 3 category 

can explain the relationship of the claim with the data 

or evidence obtained. 

The difficulty experienced by students in making 

arguments because they are not used to making an 

argument, and in the previous learning did not provide 

opportunities for them to express their opinions. 

Students who are accustomed to learning through the 

argumentation process will have the ability to argue. 

The basis for argumentation is reasoning. This means 

that it involves high-level thinking skills, especially 

critical thinking make decisions or conclusions from 

existing facts. 
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Table 3. Examples of Expressions for Each Level Written Argumentation Skills 

Level Expressions of Argumentation 

0 I don't know yet, because burning garbage has become a common thing in society. This is a 

practical effort to reduce waste. 

1 In my opinion, managing waste by burning is indeed a problem and contributes to the 

number of pollution that is dangerous to the health of living things. 

2 Managing waste by burning garbage is not the best way because it causes air pollution, 

depletes the ozone layer, changes the global climate, and can interfere with breathing, such 

as shortness of breath. Besides, if the waste was burned plastic waste, the chemicals from that 

plastic will later turn into smoke and inhaled by humans, this is very dangerous. 

3 Burning garbage increases the number of air pollutants. We can imagine that every house 

disposes of garbage by burning it, so any pollutants in the form of combustion smoke will 

form very much in the air. The smoke from burning waste contains CO2 and chlorine which 

causes damage to the atmosphere and global warming. The activity of burning trash also 

creates problems for health. If we breathe in CO, the hemoglobin in the blood which should 

function to circulate oxygen throughout the body will be disturbed so that the body will be 

deprived of oxygen. 

 

Basically, students already have argumentation 

skills, but they have not been developed in the school 

curriculum. Therefore, the ability of scientific 

argumentation is important to be taught to students, 

especially in learning biology, so that they have logical 

reasoning from what they have learned so that they can 

explain the scientific phenomena that exist in everyday 

life. Also, students not only master scientific concepts, 

but students can learn to be actively involved in 

scientific argumentation [16]. Teachers can involve 

students in problem-based discussions to practice 

student argumentation. With students practicing 

argumentation, their critical thinking skills will 

develop [17], [18].  

The students' understanding of the issue of burning 

rubbish and the project rice fields on peatlands seems 

still limited, even though this issue is familiar to them. 

This shows that students have not been able to analyze 

in-depth to got complete conclusions. Reflective 

judgment and argumentation skills must be trained and 

familiarized in the learning process so that students 

consciously decide to resolve an issue and 

communicate with a scientific explanation of the 

issues found with strong reasons or evidence. It is 

hoped that the results of this study can become a basis 

for teachers to apply appropriate learning models or 

strategies for students to optimize and incorporate 

reflective judgment and argumentation into biology 

learning. 

4. CONCLUSION 

Based on the results of the study, it can be concluded 

that the reflective judgment and argumentative skills 

of students in SMAN 2 Tasikmalaya class X-MIPA are 

still low. The reflective judgment skills in the pre-

reflective category were the highest, compared to 

quasi-reflective and reflective categories. The written 

argumentation skills in level 1 were the highest, 

compared to level 0, level 2, and level 3. Students' 

learning habits are a factor in the limited emergence of 

critical thinking skills so that they affect the 

development of reflective judgment and 

argumentation skills. Students' reflective judgment 

and argumentation skills need to be trained and 

accustomed to the biology learning process using 

appropriate learning models or strategies.  
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