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Abstract 
We conducted classroom action research including preparation, action observation, and reflection to 
measure the improvement of students’ critical thinking skills and responsibilities in mathematics subjects 
using the Discovery Learning learning model. The sample in this study were students of SMA Negeri 1 
Sleman class X MIPA 2, totaling 36 students. The success criteria are 70% in the good category. The results 
of the study indicate that: (1) the Discovery Learning learning model can improve students’ critical thinking 
skills and attitudes towards responsibility. This can be seen from the students’ critical thinking skills tests in 
cycles 1 and 2. The test results of students’ critical thinking skills in cycle 1 were 33% and 56%, and in cycle 
2 were 75%. (2) The ability to think critically affects learning outcomes, this can be seen from the increase 
in the mastery value of student learning outcomes which reached 56% in cycle 1 and 75% in cycle 2, while 
the results of the responsibility questionnaire filling test were 59% to 74%. From the results of these 
studies, the Discovery Learning learning model can improve critical thinking skills and attitudes of 
responsibility that have an impact on the mathematics learning process of students in class X MIPA 2 SMA 
Negeri 1 Sleman. 
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INTRODUCTION 
Education is one of the parameters of a nation's progress, and the better the quality of education 
in a country, the better the quality of that country. Wijaya, et al. (2016) explains that the 21st 
century is about learning that integrates knowledge, skills, and attitudes, as well as learning that 
relies on mastery of technology, information, and communication. In the 21st century, learning 
provides space for students to learn contextually related to real life so that they can apply the 
material in school. This learning paradigm is a fluctuating change as well as a challenge for 
students to keep abreast of the times. This is in line with the use of the 2013 curriculum as a 
learning outcome in Indonesia, as it follows the development of 21st-century learning. 

The 2013 curriculum is a national curriculum that emphasizes student-centered learning 
to participate actively according to their abilities, as well as their physical and psychological 
development (Richardo, 2016). According to the 2013 curriculum, one of the compulsory subjects 
at the high school level in mathematics. The importance of mathematics is that students can 
improve their ability to understand mathematical concepts and solve mathematical problems. 

The 21st-century skills that must be possessed are critical thinking skills in overcoming 
problems. According to Christina (2016:222), critical thinking skills are very important for students 
about the ability to overcome problems that exist in the real world. Critical thinking is a person's 
skill to get information and solve a problem by asking himself to dig up information about the 
problem at hand. 

Participation in the Program for International Student Assessment (PISA) in Indonesia also 
confirms the progress of Indonesia's education compared to other countries in the world. PISA is 
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an international standard study supported by the Organization for Economic Cooperation and 
Development (OECD) which examines the thinking ability of 15-year-old students who were 
attended by several participating countries. 

The OECD (2018) reveals that the survey results of Indonesian students are below the OECD 
average in terms of reading, mathematics, and science. Approximately 28% of Indonesian 
students in mathematics have grades of 2 or higher (OECD average: 76%). Students in this case 
can at least interpret and can find out the problem or problem such as comparing the distance 
from two different routes or changing the price of currency with the price of a different currency. 
Percentage of students aged 15 years achieving the lowest math level at level 2 or higher than 
98% in China and up to 2% in Zambia, on average participating in the PISA assessment for 
development in 2017. Across the OECD, 76% of students achieve at least level 2 proficiency in 
mathematics. 

Through the results of observations made at SMA Negeri 1 Sleman in December 2021, the 
mathematics achievement index at SMA Negeri 1 Sleman was good, as evidenced by about 15% 
of students who did not complete the KKM, with a KKM of 78. However, when the researcher did 
a test to measure thinking skills and critical thinking about the material, the results obtained by 
the average student's critical thinking ability were still low. The test was attended by 36 students 
of class X MIPA 2. The results obtained based on indicators of critical thinking skills were only 22% 
with high criteria. The second observation, made through interviews with tutors, revealed that 
blended learning affected students' responsibility in participating in school-based learning 
activities. The third observation is that in the learning process, students usually use the Student 
Worksheet (LKPD) from the tutor teacher. 

Rachmantika and Wardono (2019) stated that one of the fields of science that can develop 
critical, systematic, logical, and creative thinking skills in mathematics. Through these 
observations, students' critical thinking skills should be encouraged to improve. Students' critical 
thinking skills can increase if they use the right learning model. The Discovery Learning learning 
model is a learning model that emphasizes a series of learning activities to understand the 
meaning, patterns, concepts, meanings, and experiences through an intuitive process to finally 
conclude. The Discovery learning model according to Brunner in Suherti and Siti (2017:53), is 
"learning that aims to acquire knowledge in a way that allows students to show their intellectual 
abilities, stimulate curiosity, and motivate students' skills. According to Saifuddin (2014:108), the 
discovery learning model is a learning strategy that tends to require students to make 
experimental observations or scientific actions to conclude the scientific action. 

One form of attitude that must be owned by a student is an attitude of responsibility. 
Responsibility is the basis of universal values (Wibowo, 2016). The nature of responsibility is so 
important that it must be taught to students. In online learning, students need to actively and 
independently design and implement learning activities (Widyanti, 2020). Sobri (2020) explains 
that students are responsible for conducting independent learning, diagnosing learning needs, 
and assessing learning outcomes to improve the quality of the online learning process. In 
addition, the attitude of responsibility also plays an important role in face-to-face learning. 
Because the attitude of responsibility is important, it has something to do with students' critical 
thinking skills. 

Research conducted by Elfina and Sylvia (2020) states that educators need to make 
changes during the learning process so that students' critical thinking skills can be improved, one 
of which is by using learning media such as Student Worksheets (LKPD). The LKPD used by 
educators adjusts to the needs of students so that the LKPD that has been created can achieve 
learning objectives. Ariani and Meutiawati (2020) LKPD is a sheet of paper for making problem-
solving schemes, compiling, and recording observational data, and consists of discussion sheets 
or exercises for students. The objectives of preparing LKPD include teaching materials that can 
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help students understand the content of the material provided; help improve mastery of the 
material through the assigned tasks; train students' responsible attitude (Prastowo, 2011). 

From the description above, critical thinking skills are needed by students to deal with 
mathematical problems. Educators as facilitators in schools have an important task, especially in 
the teaching process. The ability of educators to use learning models in schools is needed. The 
Discovery Learning learning model is one of the appropriate learning models used by educators 
in growing critical thinking skills. Through this topic, researchers are interested in implementing 
and studying further the application of the Discovery Learning learning model with the help of 
LKPD to improve critical thinking skills and attitudes of responsibility so that students are 
expected to have a better influence. 

According to Adi in Suprihatiningrum and Jamil (2013), the learning model is a systematic 
procedure for managing the learning experience to achieve the desired learning objectives. 
According to Saifuddin and Kristin (2014:108), Discovery Learning is a learning procedure that 
puts students on observation, trials, or scientific actions to get a conclusion. 

Suherti (2017:55) explained that in using the Discovery Learning model, it is hoped that it 
can bring a change from passive learning to active learning using student-centered learning. 
Changing from students who usually receive material from the teacher orally to students finding 
information on their own. 

Through this model, students are invited to find information independently and build their 
knowledge by understanding it. The role of the teacher in this model is as a facilitator only. The 
Discovery Learning learning model allows students to learn according to their interests and 
talents to achieve competence through their curiosity. 

Based on the Ministry of Education and Culture (2013), there are 6 stages of the Discover 
Learning learning model as presented in Table 1. 

 
Table 1. Discovery learning syntax 

Stage Students and Teacher Behavior 
Stage-1 
Stimulation 

The teacher stimulates students with a question or is given a problem in 
the form of pictures, writing, or videos then students are asked to observe. 

Stage-2 
Identification of 
problems 

Students identify the existing problems. Students choose the problem that 
they feel is the most interesting and easy to solve. After selecting the 
problem, the students formulate the problem in the form of a hypothesis 
in the form of a statement. 

Stage-3  
Data Collection 

To answer statements that have been made previously, students can 
collect various relevant sources to help prove the truth of the statement. 

Stage-4 
Data Processing 

All information obtained is then processed to a certain level of 
confidence 

Stage-5 
Verification 

Based on the data processing carried out, it is then examined whether 
the results obtained are correct or not 

Stage-6 
Generalizations 

Students draw conclusions based on the results of the previous proof 
stage 

 
One of the important characteristics that students must have is the character of 

responsibility. Responsibility is the basis of universal values (Wibowo, 2016). The character of 
important responsibility is taught to students. Virtual face-to-face learning that is currently taking 
place requires students to be responsible for designing and implementing learning activities 
actively and independently (Widyanti, 2020). Sobri (2020) explains that students have the 
responsibility to organize learning independently, diagnose learning needs, and evaluate learning 
outcomes so that the virtual face-to-face learning process can improve. In addition, the affective 
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attitude of responsibility will also be very important in online learning. Because the attitude of 
responsibility is very important for students, perhaps affective attitudes have something to do 
with students' critical thinking skills. According to Lickona,T (2015), the indicators of responsibility 
can be seen in Table 2. 

Table 2. Responsibility indicator 

No. Observed Aspects 
1 Understanding the rights and obligations of self as a student 
 a. Comply with school rules that have been well established 

b. Respect the teacher both inside and outside the classroom 
2 Take an active role in learning activities 
 a. Actively ask when someone doesn't understand 

b. Take part in every learning activity 
c. Responding to the teacher when asked 

3 Have the initiative to solve problems 
 a. Helping friends who have difficulty understanding learning 

b. Helping the teacher when help is needed 
c. help smooth learning activities in class 

4 Doing assignments given by the teacher 
 a. Students do the assignments given by the teacher on time 

b. Work honestly when judging every day 
c. Do all the assigned tasks 

 
Based on the description above, critical thinking skills are needed by students to deal with 

mathematical problems. The role of educators is so important in the teaching process. Apart from 
being a facilitator, educators also have an important role, especially in the teaching process. The 
need for educators to have the ability to use learning models in schools. One of the appropriate 
learning models used for educators to improve critical thinking skills is Discovery Learning. 
Through this topic, researchers are interested in exploring deeper and applying the Discovery 
Learning learning model to improve critical thinking skills and responsibility so that students are 
expected to have a better influence. 

RESEARCH METHOD 
The research was conducted at SMA Negeri 1 Sleman in May 2022. The subjects studied were 
students of class X MIPA 2 in semester 2, totaling 36 students in mathematics with the material 
being trigonometric comparisons of angles in right triangles and special angles; trigonometric 
ratios of an angle in various quadrants and related angles. 

This research is called classroom action research, research is based on problems that exist 
in the classroom and it is hoped that this research will be able to improve learning outcomes 
(Widayanti, 2008: 87). This study uses Kennis and MacTaggart. In each cycle, there are 3 stages, 
namely: (1) planning is a research design that is adapted to the objects and problems that will be 
corrected in a class; (2) action-observation is the implementation of the design that has been 
prepared to achieve the desired learning objectives; and (3) reflection is the stage of looking back 
at the learning process carried out and seeing deficiencies or obstacles that will be used as 
material for improvement in the next cycle (Pujiono, 2008: 3). 

The technique used in this research is the collection of data from the results of the written 
test. The percentage of students' learning completeness scores by applying Discovery Learning 
The average score range is shown in Table 3. 
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Table 3. Cycle I category level of critical thinking skills 

Interval Category 
x > 12 High 

6 < 𝑥 ≤ 12 Medium 
𝑥 ≤ 6 Low 

 
Table 4. Cycle II category level of critical thinking ability 

Interval Category 
𝑥 > 12 High 

6 < 𝑥 ≤ 12 Medium 
𝑥 ≤ 6 Low 

 
Table 5. Responsibility attitude 

Interval Category 
𝑥 > 60 High 

40 < 𝑥 ≤ 60 Medium 
𝑥 ≤ 40 Low 

 
RESULTS AND DISCUSSION 

Results 
The description of the data presented below is obtained from field data on increasing students' 
critical thinking skills, taken from student observations, and then seeing the impact of learning 
outcomes that are influenced by students' thinking skills in class X, MIPA 2, using the Discovery 
Learning model from cycle 1 and cycle 2. Observation of students includes the implementation of 
critical thinking indicators by students in mathematics subjects, which consists of 6 indicators. 
According to Ennis (2011), there are 6 indicators of critical thinking ability which can be seen in 
Table 6. 

Cycle 1 
Observation of the learning process in mathematics subjects with trigonometric comparisons of 
an angle in a right triangle and special angles before the implementation of the action shows that 
there are problems that result in the learning process being less than optimal. It is evident from 
the results of the pretest of critical thinking skills in the first cycle that only 33% scored high, and 
the posttest results of critical thinking skills produced 56% with high criteria. While the results of 
the responsibility questionnaire filling test achieved by students in the first cycle of the first 
meeting resulted in 44% having high criteria, at the second meeting, 59% had high criteria. so 
that in the first cycle there was an increase, but it did not meet the success indicator of at least 
70% with high criteria. 

Cycle 2 
Observation of the learning process in mathematics subjects on trigonometric comparison of an 
angle in various quadrants and related angles. The test results show the critical thinking ability in 
the second cycle which is 75% with high criteria and the responsibility questionnaire test. the 
results achieved by students in the second cycle resulted in 75% with high criteria. So that from 
cycle to cycle there is an increase and we meet the success indicators of at least 70% with high 
criteria. From the results of the critical thinking skills test and filling out the responsibility 
questionnaire in the second cycle, this research was carried out until the second cycle. 
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Table 6. Critical thinking indicator 

No. Observed Aspects 
1 Focus 
 a. Students write down what is known, and what is asked in the question correctly 

b. Students write down what is known and what is asked in the question incorrectly 
c. Students write down what is known and asked incorrectly 
d. Students do not write down what is known and what is asked in the question 

2 Reason 
 a. Students illustrate the problem on the question correctly  

b. Students illustrate the problem on the question incorrectly  
c. Students illustrate the problem on the question incorrectly 
d. Students do not illustrate the problem in the question 

3 Inference 
 a. Students model mathematics on the problem correctly 

b. Students model mathematics on the problem incorrectly 
c. Students model mathematics on the problem incorrectly 
d. Students do not model mathematics on the problem 

4 Situations 
 a. Students relate the answers obtained with the actual situation correctly  

b. Students associate the answers obtained with the actual situation with less accuracy 
c. Students associate the answers obtained with the actual situation incorrectly 
d. Students do not associate the answers obtained with the actual situation 

5 Clarity 
 a. Students write down the unit of measurement correctly 

b. Students write the unit of measurement incorrectly 
c. Students write the unit of measurement incorrectly 
d. Students do not write down the unit of measurement 

6 Overview 
 a. Students write conclusions on the answers to the questions given and recheck thoroughly 

from beginning to end correctly 
b. Students write conclusions on the answers to the questions given and recheck thoroughly 

from beginning to end with less accuracy 
c. Students write conclusions on the answers to the questions given and check back 

thoroughly from beginning to end incorrectly 
d. Students do not write conclusions on the answers to the questions given and check back 

thoroughly from beginning to end 
 
Discussion 
Based on the results of the study, the critical thinking ability test with the Discovery Learning 
learning model in cycle 1 to cycle 2 increased from 56% to 75%, so it has met the success indicator, 
namely 70% with high criteria. So that the research is sufficient to carry out until cycle 2. The 
research conducted is in line with the research of Arfika Wedekaningsih, Henny Dewi Koeswanti, 
and Sri Giarti in 2019 with the title Application of the Discovery Learning Model to Improve Critical 
Thinking Ability and Students' Mathematics Learning Outcomes. Further research should provide 
additional affective attitudes that can be improved. So that research can find out whether high 
critical thinking skills also affect students' affective attitudes. 

CONCLUSION 
From the results of the research that has been done and from the discussion, it can be concluded 
that learning mathematics using the Discovery Learning learning model is effective in improving 
critical thinking skills and attitudes of responsibility in students of SMA Negeri 1 Sleman class X 
MIPA 2. The improvement of students' critical thinking skills is shown by the fulfillment of 
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indicators of success and an increase in the percentage can be seen from cycle 1 to cycle 2, from 
56% to 75%. Meanwhile, the student’s responsibility also increased from cycle 1 to cycle 2, from 
59% to 74%. 
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