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Abstract: This study describes students' critical thinking skills in 

learning science on simple machines. The method used in this 

research is descriptive quantitative. The subjects in this study were 34 

students from one of the public junior high schools in Surabaya. The 

data collection method used is a test of critical thinking skills. The 

essay question sheet consists of five critical thinking skills indicators: 

interpretation, analysis, inference, evaluation, and explanation. The 

study's results showed that the average percentage of students' critical 

thinking skills indicators was 20%. The percentage results indicate 

that the critical thinking skills of one of the public junior high schools 

in Surabaya are classified as very poor with the standard reference 

assessment criteria. 

 

 

 

INTRODUCTION  

Natural Sciences include procedures for solving problems. Science learning 

provides students understanding of solving problems found in everyday life (Vennix,dkk 

2018). In addition, science education also creates students capable of critical thinking 

(Depdiknas, 2011). Learning skills in the 21st century are called 4C skills, which consist 

of: critical thinking, collaboration, communication, and creativity (Junedi, 2020; 

Defrianti & Iskandar, 2022) 

Critical thinking skills include skills in analyzing and evaluating information to 

draw conclusions obtained (Sari dkk., 2021). Critical thinking is a student's skill to solve 

a problem (Nuryanti dkk., 2018). Critical thinking skills in the form of a skill to interpret, 

analyze, infer, evaluate, and provide explanations. Based on the research that has been 

done, the results of the critical thinking skills of junior high school students are still 

relatively low. Some factors cause low critical thinking, one of which is that students 

rarely get questions that can improve critical thinking skills (Adinda, 2021). In addition, 

students who are less accustomed to getting learning that maximizes their potential for 

higher-order thinking (Nuryanti dkk., 2018).  
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Based on the results of interviews with science teachers in one of the public junior 

high schools in Surabaya, students' critical thinking skills are very important to support 

the results of teaching and learning activities; besides, students can solve problems that 

can be found in everyday life. In learning science in schools, students train students to be 

able to solve a problem and grow objective thinking skills (Ariani, 2020). 

Researchers analyzed students' critical thinking skills on simple machines in this 

study. The subjects in this study were 34 students of one of the public junior high schools 

in Surabaya. They received simple machine material to analyze their critical thinking 

skills according to indicators. Based on the explanation above, the researcher is interested 

in conducting research under the title "Critical Thinking Skills for Junior High School 

Students with Simple Machines Material." 

 

METHOD 

This research was conducted by one of the public junior high schools in Surabaya 

in the odd semester of the 2022/2023 academic year. The type of research used is 

descriptive research with a quantitative approach. Quantitative description is research 

that is used to analyze data through the depiction or description of the data that has been 

collected (Sugiono, 2017). This method is suitable for providing a description of students' 

critical thinking skills on simple machines. The subjects in the study were 34 students 

who had received simple machine material. 

The instruments used in this study include: 1) Interview sheets to determine critical 

thinking skills; 2) students' critical thinking skills question sheets for data collection. The 

question sheet is filled in by answering ten essay questions that have been prepared 

according to the indicators of critical thinking skills based on Facione (2015), namely 

interpretation, analysis, inference, evaluation, and explanation. 

The data from the students' critical thinking skills test results were analyzed 

descriptively based on the achievement of critical thinking skills indicators. The 

instrument used was adapted from (Fauzah Ulil, 2022). The test results were analyzed 

descriptively based on the results of the achievements of each indicator using the 

formula: 

% 𝐼𝑛𝑑𝑖𝑘𝑎𝑡𝑜𝑟 𝐵𝑒𝑟𝑓𝑖𝑘𝑖𝑟 𝐾𝑟𝑖𝑡𝑖𝑠 𝑆𝑖𝑠𝑤𝑎 =  𝑋 100% 

 

The results of the data analysis of the critical thinking skills test sheet were 

converted and recapitulated using a benchmark reference assessment. The value is 

obtained from the recap of the observation sheet into critical thinking criteria (Purwanto, 

2020), as shown in the following table 1: 

Table 1. Criteria for Critical Thinking Skills 

Score Category 

90-100 Very Good 

>80 – 89 Good 

>60 – 79 Pretty Good 

>50 – 59 Not Good 

≤ 50 Very Not Good 
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If the value of the students is known, the researcher will analyze the critical 

thinking skills that the students have. 

 

RESULT AND DISCUSSION 

This study was conducted to describe students' critical thinking skills who have 

received simple machine material. This skill is seen based on the critical thinking skills 

test sheet results. Based on the results of the field test sheets that have been carried out, 

there are data and the percentage of students in each aspect of the critical thinking skills 

indicator. 

 
Table 2. Results of Critical Thinking Skills for Each Indicator 

Critical Thinking Skills Indicator Average value Category 

Interpretation 61 % Pretty Good 

Analysis 56 % Not Good 

Inference 45 % Very Not Good 

Evaluation 47 % Very Not Good 

Explanation 60 % Not Good 

 

Based on the table, the average percentage results in the interpretation aspect are in 

the good category with an average value of 61%; the analysis aspect is in the less 

category with an average value of 56%, the inference aspect is very poor category with 

an average value of 45%, evaluation very poor category with an average value of 47%, 

and explanation of the poor category with an average value of 60%. Based on the results 

of the critical thinking skills test, the results are as shown in Figure 1 below: 

 

 
Figure 1. Diagram of the percentage of students' critical thinking skills on each indicator. 

 

Based on Figure 1. The results of the percentage of students' critical thinking skills 

are obtained sequentially from high to low. The highest critical thinking skill indicator is 

in the interpretation indicator at 61%. Then the second order is the explanation indicator 

at 60%, the third analysis at 56%, the fourth evaluation at 47%, and the last inference at 

45%. Details of critical thinking skills of each indicator can be seen based on the details 

and explanations as follows: 
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Interpretation  

In the indicator with the interpretation aspect, the results obtained with an 

average of 61% of students' skills in interpreting are classified in the good category. 

This means that students are quite capable of interpreting, namely in terms of 

interpreting, understanding, explaining, and giving meaning to data or information. 

Essay questions related to interpretation indicators are provided with pictures of 

levers, and students are expected to be able to interpret the types of levers used to 

facilitate human work in everyday life. Overall, students can reasonably interpret the 

types of levers that exist in everyday life. The following is the documentation of the 

student's work in the good category: 

 

 
Figure 2. The results of the work of students in the good category on the interpretation indicator. 

 

It can be seen that students in this category have been able to interpret the 

types of levers used to facilitate human work in everyday life. Students belonging to 

the less category mean that these students have not been able to understand the 

question and interpret it correctly. Chowning, et al (2012), students need engaging 

media to understand and make arguments that can strengthen their reasons. Winata, et 

al (2019) The low indicator of interpretation is caused because students find it 

challenging to interpret the problems in the question, so students cannot understand 

the precise meaning of the questions given. 

 

Analysis  

The indicators with the analytical aspect get an average result of 56% 

belonging to the less category. This means that students are less able to analyze, 

namely, identify the information used to express opinions or thoughts. The test 

questions related to the analytical indicators are: an inclined plane observation table 

is provided, and students analyze the relationship between the mass of objects, the 

length of the path, and the height of the mechanical advantage obtained. Overall, 

students are less able to analyze from the observation table that has been provided. 

This is because students are less able to identify the problems they get. The following 

is the documentation of the student's work: 
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Figure 3. The results of the work of students in the poor category on analysis indicators 

 

It can be seen that students are less able to analyze the relationship between 

components of an inclined plane. The results of the answers only write an analysis of 

the mechanical advantage. In this case, students are less able to identify existing 

problems and can influence decision-making (Azizah et al., 2021). In analyzing the 

need for cognitive skills to see the changes that occur (Quitadamo, 2018). 

 

Inference 

In the indicator of critical thinking skills with inference aspects, the results in 

this indicator with the average skill of students in concluding are 45% belonging to 

the inferior category. This means that students are less able to infer in terms of 

identifying and obtaining the elements used to make a conclusion or draw 

conclusions. One of the essay test questions related to inference indicators is that a 

pulley graph is provided on a block, and students are asked to conclude from the 

graph. Overall, students are very less able to conclude from the observation chart that 

has been provided. This is because students are less able to conclude from something 

that is obtained. The following is the documentation of the student's work: 

 

 
Figure 4. The results of the work of students in the category of very poor in inference indicators. 

 

From the results of students' answers, they only conclude the amount on the 

pulley. (Yuliana, 2020) students have difficulty in concluding the results of the 

questions. What happens is that students also feel capable of collecting and 

processing data that will not be available. (Quitadamo, 2018), with problems, must 

be aware of how to think, not just from what you see, to find a conclusion. 

 

Evaluation  

In indicators with evaluation aspects the average result is 47% which is in the 

very poor category. It means that students are very less capable in its application in 

terms of using an appropriate strategy to solve the main problem. One of the essay 

test questions related to evaluation evaluation is provided a picture of the application 

of a pulley, students are asked to calculate the required force and provide opinions 

from the picture. Overall, participants are very less able to find from the observation 
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pictures that have been provided. This is a result of students who are less able to find 

a problem at hand. The following is the documentation of student results: 

 

 
Figure 5. The results of the work of students in the category of very poor evaluation indicators. 

 

It can be seen that students in this category are very less able to evaluate the 

application of the pulley principle in everyday life. The results of the work of 

students are less in providing reasons for the problems given to the phenomena that 

occur and mastery of concepts so that the knowledge gained affects critical thinking. 

Thus, efforts to improve the skills of students, teachers must often ask questions in 

the form of critical thinking questions that can improve their thinking skills. Based on 

the results of interviews with science teachers, students are rarely given critical 

thinking questions because of the online learning factor they have been through 

before. The students' interest in learning enthusiasm is less formed within the 

students themselves. If the teacher can provide the right technique in asking students 

questions, they can be interested in the learning (Kusumawati & Wahyuni, 2022; 

Ningsih, 2022) and can improve communication and meaningful learning (Nuraini, 

2018). In addition, by giving questions, it can add a stimulus to the point of view 

related to their knowledge (Fritjers et al., 2008). 

 

Explanation 

In the indicator of critical thinking skills with the explanation aspect, the 

results obtained in this indicator with an average of 60% of the students' skills in 

explanation belong to the less category. This means that students are less able to 

provide explanations, namely stating the results of thoughts based on evidence, 

methodology and context. One of the essay test questions related to the explanation 

indicator is that a picture of a screw is provided, students are asked to explain the 

difference between the two pictures of the screw provided. Overall, students are less 

able to explain from the observation pictures that have been provided. This is because 

students are not able to explain a problem at hand. The following is the 

documentation of the students' work: 
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Figure 6. The results of students in the category of very poor explanation indicators. 

 

It can be seen that students in this category are less able to describe 

mechanical advantages in using fields to facilitate human work. The situation and 

condition of students greatly affect their mindset when learning. If students are in 

poor condition, then their thinking skills and enthusiasm for learning are also in poor 

condition, so the results obtained will decrease (Prameswari, 2018). The results of 

students' critical thinking skills are obtained from the analysis of critical thinking 

skills indicators, which can be seen in table 2 and table 3. 

 
Table 3. Results of Students' Critical Thinking Skills 

Kriteria Penilaian Keterangan Jumlah Peserta Didik Persentase (%) 

90-100 Sangat Baik 0 0% 

>80 – 89 Baik 0 0% 

>60 – 79 Cukup 8 24% 

>59 – 59 Kurang 12 35% 

≤ 50 Sangat kurang 14 41% 

 

Based on table 3. The results of students' critical thinking skills are classified as very 

poor. This is evidenced by the average percentage of critical thinking skills from the 

sample is only 20%. This is in accordance with (Salimah's research, 2015) which states 

that students' critical thinking skills are still relatively low. Based on the results of 

interviews with a science teacher at one of the public junior high schools in Surabaya, 

students rarely get questions about critical thinking skills. Thus, students need to be 

given practice questions to improve their critical thinking skills. (Wahyuni et al., 2017) 

say that critical thinking skills in students must be honed to produce critical thinkers. It 

also includes skills in overcoming or solving an existing problem (Nurhayati, 2018). 

 

CONCLUSION 

Critical thinking skills are logical thinking skills rationally which have the aim of 

understanding a fact. Based on the results of research conducted by one of the public 

junior high schools in Surabaya using five indicators of critical thinking skills, the 

average result of critical thinking skills is 20%. This study proves that the critical 

thinking skills of junior high school students on simple machines are included in the 

category very less in accordance with the benchmark value of critical thinking skills. 

The advice that can be given is that students need to be given practice questions 

about in-depth critical thinking skills to improve their critical thinking skills. So that if 

students are accustomed to being given critical thinking skills, they will produce 
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maximum critical thinking. In addition, appropriate learning models are needed to 

support maximum results if the selection of the right learning model can improve the 

critical thinking skills of these students. 
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