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 Abstract. Critical thinking skills (CTS) are importante 
cognitive ability to be improved by students in solving 
problems in the future. This ability needs to be trained in 
learning at school to equip students in the 21st century. 
Problems with students' CTS can lead to a decrease in the 
quality of education and the quality of students. The purpose 
of this study was to analyze the profile of CTS of high school 
students at Sleman Regency in biology learning, especially 
on the topic of the nervous system. This type of research is 
descriptive research. The research was conducted in six high 
schools throughout Sleman Regency. The population in this 
study is grade XI students in six high schools consisting of 
two most favorite category schools, two favorite category 
schools, and two less favorite category schools in Sleman 
Regency. Sampling using random purposive sampling 
method from six high schools in Sleman Regency totaling 216 
students. The data collection technique using the question 
test method is using test instrument sheet. The data analysis 
technique used quantitative descriptive.  The results showed 

that the CTS of high school students at Sleman Regency in 
biology learning reached an average of 46.6% in the medium 
category. Schools with most favorite categories have the 
highest CTS for all aspects tested compared to favorite and 
less favorite category schools. Meanwhile, the lowest CTS is 
the less favorite category of schools. This shows that schools 
with most favorite categories have better CTS for all aspects. 

  Keywords: CTS, student, favorite 

 
 

Introduction  

The 21st century is an era of technological progress that affects many fields including 

education. Education in the 21st century utilizes technological developments to assist 

learning (Saphira & Prahani, 2022; Febri et al., 2019; Mahmudah et al., 2022). 21st century 

learning is characterized by the advancement of information sources to increase knowledge 

(Rochmawati et al., 2019; Saleh, 2019). 21st century learning focuses on students' skill to 

master learning by achieving learning objectives. The 21st century skills that must be 

mastered by students are 4C (creativity, critical thinking, collaboration and communication) 

(Nisa et al., 2020; Saphira & Prahani, 2022). 

One of the abilities that students must have is the ability to think critically. Critical 

thinking skills (CTS) is the ability of students to provide logical reasoning to understand 

and make decision choices in problem solving (Saputri et al., 2018). CTS are abilities that 
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can improve higher-order thinking skills (HOTS) (Nofianti et al., 2022; Syarifah et al., 

2018). This ability is needed by students in solving problems faced by students in the future 

(Saphira & Prahani, 2022). 

Students with CTS will try to understand and make choices that are in accordance 

with logical reasoning. Therefore, this ability needs to be trained in learning at school in 

order to equip students in facing the demands of the 21st century (Sugiharti & Gayatri, 

2021; Nofianti et al., 2022; Saphira &; Prahani, 2022; Saputra et al., 2019). According to 

Fajrina et al. (2018) and Zulyusri et al. (2023), every individual who has achieved 

education must be able to think critically to face challenges in a rapidly changing world. 

CTS are very important to be implemented in biology learning at schools (Sugiharti 

& Gayatri, 2021; Norhasanah, 2018; Fitriani et al., 2020; Fauzi, 2019). The complicated 

and difficult biology learning material for both teachers and students is the nervous system. 

According to Lewar & Suhartini (2023), the topic of the nervous system is a fairly complex 

material, the scope of concepts is very broad and abstract. Complicated material such as 

the nervous system cause students' cognitive outcomes to be low. Low student cognitive 

outcomes also affect students' CTS (Syahfitri, 2023; Zubaidah et al., 2018).   

CTS cannot be separated from the development of education in Indonesia. Students 

with CTS are able to check the truth of the information obtained is acceptable or not. CTS 

are important cognitive ability to be improve (Lukitasari et al., 2019; Syahfitri, 2023). 

Learning at schools is not only in the form of knowledge obtained by students, but the 

process of students gaining that knowledge. Students can obtain information by identifying 

and studying information systematically, so as to generate the best ideas (Saphira & 

Prahani, 2022). Someone can be said to have CTS if they can be consistent, think logically, 

carefully, reason, argue, and analyze (Syahfitri, 2023). 

Based on the results of preliminary observations, several problems were found related 

to students' CTS which were still relatively low. This is in accordance with the literature 

review which states that students' CTS in high school are still relatively low (Nurdiana et 

al., 2023; Syahfitri, 2023; Saphira &; Prahani, 2022; Sugiyanto & Masyukri, 2018). 

Problems with students' CTS can lead to a decrease in the quality of education and the 

quality of students. Therefore, to overcome these problems, it is necessary to know the 

description of students' CTS. One way to describe students' CTS is to analyze and describe 

CTS (Idris, 2018). 

CTS can be said to be low by taking measurements. Measurement of CTS can be done 

using description or multiple choice test instruments (Pratiwi, 2019). In this study, the 

description test was used to measure students' CTS. There are five aspects of CTS 

according to Ennis (1985), namely giving simple explanations, building basic skills, 

inferring, giving further explanations, and setting strategies and tactics. 

Factors that cause low CTS are the lack of learning process which lead to the 

development it (Rahayu, 2019; Alfitriyani et al., 2021; Fitriani et al., 2022) and the lack of 

motivation and learning innovations that can train students to think critically (Ramadhani 

et al., 2023; Rivers & Kinchin, 2019; Alfitriyani et al., 2021; Dewi et al., 2019; Utami et 

al., 2018; Lopez et al., 2023). CTS affect cognitive learning outcomes (Lukitasari et al., 

2019; Syahfitri, 2023; Alfitriyani et al., 2021). Cognitive learning outcomes at schools can 

be in the form of national exam (Mayasari & Paidi, 2022). National exam questions 

generally have a HOTS, so that the higher the national exam score, the higher the students' 

CTS (Affandy et al., 2019; Mayasari & Paidi, 2022), so that the national exam score can be 

one of the favorite school indicators.  

Based on research conducted by Mayasari & Paidi (2022), there are three categories 

of favorite schools, namely most favorite schools, favorite schools and less favorite schools. 

Based on public perception, most favorite schools have a higher level of both KKM and 

national exam scores compared to schools in the favorite and less favorite categories. This 

means, it is also possible that there is a relationship between CTS and the level of school 
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favoritism. The purpose of this study is to analyze the profile of CTS of high school students 

in Sleman Regency in biology learning, especially on the topic of the nervous system. 

 

Methods  

This type of research is descriptive research with a quantitative approach using the 

survey method. The research is carried out by distributing instruments in the form of tests. 

This study aims to analyze the profile of students' CTS in biology learning, especially the 

topic of the nervous system at State High Schools in Sleman Regency, Yogyakarta. This 

research was conducted in six state high schools in Sleman Regency, namely two most 

favorite schools, two favorite schools and two less favorite schools.  

The population in this study were all grade XI students of State High School in Sleman 

Regency. The total sample used in this study was 216 students from six schools used. The 

sampel used for the most favorite school level was 68 students, the favorite schools was 

70 students, and the less favorite schools was 78 students. The technique used in selecting 

samples is the random purposive sampling technique. This research was conducted from 

November to December 2023. The data collection techniques used a CTS test instruments 

on the topic of nervous system.  

The CTS test amounted to 10 test questions in the form of descriptions arranged 

based on aspects of Ennis (1985) with modifications. These aspects consist of giving simple 

explanations, building basic skills, giving further explanations, setting strategies and 

tactics, and making conclusions. The CTS test item have been tested for validity and 

reliability. The test item validity score was 93.3% and reliability score was 0.62. The 

maximum score of each question is 5 and the minimum score is 0. The data were then 

analyzed using quantitative descriptive analysis techniques referring to Ramadhani et al. 

(2023), with the formula 

M (%)= (
Ʃfx

N
) ×100                                (1) 

Remark: 

M(%) : mean  

Ʃfx : total score obtained 

N : maximum total score      

 

The percentage results of students' CTS scores are then converted into categories, 

according to Ramadhani et al. (2023) as follows: 

Table 1. CTS level category 

No. CTS Scores (%) Category 

1. 81-100 Very High 

2. 61-80 High 

3. 41-60 Medium 

4. 21-40 Low 

5. 0-20 Very Low 

(Source: Ramadhani et al., 2023)  

The average student percentage results based on categories in Table 1, will then be 

used to describe students' CTS at three school levels (most favorite, favorite and less 

favorite). Based on public perception, most favorite schools have a higher level of both 

KKM and national exam scores compared to schools in the favorite and less favorite 
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categories. This means, it is also possible that there is a relationship between CTS and the 

level of school favoritism. This is because it does not rule out the possibility that differences 

in school level can influence students' CTS.  

  

Results and Discussion  

 

Biology is one of the subject that has a complicated and difficult material concept to 

learn. According to Fitri et al. (2019), one of the cognitive materials that is complicated 

and difficult for both teachers and students is material related to systems in the human 

body (Iyus & Bustami, 2022), especially the nervous system. The topic of the nervous 

system is highly complex, with the scope of concepts is very broad and abstract (Lewar & 

Suhartini, 2023).  

The complexity of a subject material can lead student to be less active during learning 

(Lewar & Suhartini, 2023). In addition, students feel burdened to memorize the terms in 

the material (Lewar & Suhartini, 2023). This certainly affect student’ cognitive outcomes 

to be low. Student cognitive outcomes are closely related with their CTS. If students’ 

cognitive outcomes are low, then students’ CTS are also low (Syahfitri, 2023; Zubaidah et 

al., 2018). In addition, teachers also have difficulty teaching the complex material in class 

during learning. Generally, most teachers do not try to train and develop students' CTS. 

Teacher also think that mastering the material is more important than inviting and training 

students to thinking critically. This in one of the main causes of students’ low CTS (Wahidin 

& Romli, 2020).  

The results of the CTS test were conducted in six schools in State High Schools across 

Sleman Regency, spanning school categories such as most favorite, favorite, and less 

favorite. The detailed results can be seen in Table 2. 

Table 2. Average students' CTS 

No. School Type  
Mean (%) 

Category 
Each school Each level school 

1. SMAN A Most favorite 62.7 
58.3 Medium 

2. SMAN B Most favorite 53.8 

3. SMAN C Favorite 47.5 
47.2 Medium 

4. SMAN D Favorite 46.8 

5. SMAN E Less Favorite 33.5 
34.3 Low 

6. SMAN F Less Favorite 34.9 

Mean 46.6 Medium 

 

In Tabel 2, it can be seen that the students’ CTS in grade XI of students at State High 

School (SMAN) in Sleman Regency shows a result of 46.6% and is classified as medium. 

The acquisting of scores from each school shows that there is still an imbalance in students’ 

CTS. This can provide an overview related to biology learning at school has not be fully 

developed students’ CTS.  

The test results showed that the average score of students' CTS in biology subjects 

was 58.3% in the medium category for the most favorite school. For favorite schools, the 

average CTS score was 47.2%, also with the medium category. In less favorite schools, 

the average CTS score was 34.3%, categorized as low. This shows that students with higher 

CTS are in schools with a very favorite school, while students with lower CTS are in less 

favorite schools. The medium category for most favorite school and favorite school 

indicates a relatively good score in biology, but there is room for further improvement in 

students' CTS. At favorite schools, CTS are reasonably good but not as advanced as those 
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at most favorite schools. In contrast, CTS at less favorite schools are lower compared to 

the other two categories, indicating a need for additional attention and improvement. The 

differences in students' CTS across these three categories of schools may be influenced by 

several factors, including the use of technology (Pratiwi et al., 2022); the facilities provided 

by the school (Mayasari & Paidi, 2022); teacher pedagogy (Maryuningsih et al., 2019); 

cognitive processes utilized (Khoriyah, 2017); and learning process planning (Mustari & 

Muhammad, 2023). 

Based on Table 2, students' CTS in 3 school categories have scattered scores, from 

high (SMAN A), medium (SMAN B, C, D) and low (SMAN E and F). This shows that cognitive 

abilities and school favorite levels are related to students' CTS. In addition, the test 

instrument used is reliable to distinguish the ability of students from different levels of 

cognitive ability. According to Syahfitri (2023), respondents who come from different levels 

of cognitive ability can be measured using test instruments developed to measure students' 

CTS on the topic of nervous system.  

The results of the assessment of students' CTS in state high schools are relatively 

low, this is in accordance with research conducted by Dewi et al. (2019); Elisanti et al. 

(2017); Ramadhani et al. (2023); Saphira & Prahani (2022); Saputri et al. (2018); Sulasih 

et al. (2017). The low level of CTS is influenced by many factors. Several factors cause the 

low CTS of students, such as the lack of learning processes that trains CTS (Rahayu, 2019). 

The second factor is the lack of learning innovation in terms of learning models and media 

that utilize technology so that it can train students to think systematically (Rivers & Kinchin, 

2019; Lopez et al., 2023; Mahmudah et al., 2022). The third factor is the lack of active 

student roles during  the learning process (Dewi et al., 2019). The fourth factor is the lack 

of learning independence and student confidence in explaining their learning experience 

related to the subject matter (Ramadhani et al., 2023).  

The aspects of CTS used in this test refer to Ennis (1985) with some modifications, 

the average results per aspect can be seen in the Table 3. 

Table 3. Comparison of percentages of CTS aspects 

No. Aspect Average of aspects (%) Category 

1. Giving simple explanations 49.3 Medium 

2. Building basic skills 46.4 Medium 

3. Giving further explanations 45.8 Medium 

4. Setting strategies and tactics 46.8 Medium 

5. Making conclusion 44.7 Medium 

 

The results of the overall analysis of the average students' CTS based on Table 2, 

which is 46.6% with medium category. This result is the average of the five aspects of CTS 

according to Ennis (1985) from six schools which are divided into most favorite, favorite, 

and less favorite categories (Table 3). These aspects consist of giving simple explanations, 

building basic skills, giving further explanations, setting strategies and tactics, and making 

conclusions. 

The first aspect is to giving simple explanations with indicators of focusing the 

question, analyzing question, and asking and answering questions. The ability to explain is 

the ability of students to giving simple explanations along with logical and coherent reasons 

for the arguments that have been made (Nofianti et al., 2022). The average analysis results 

of the ability to giving simple explanations obtained a score of 49.3% in the medium 

category. This shows that there are still students who do not understand correctly about 

simple and unfocused explanations (Sulasih et al., 2017), on understanding related to the 

topic of the nervous system. In this case, students are expected to be able to explain 

simply according to the concept (Ramadani et al., 2021) in biology learning, especially the 
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structure and function of the nervous system and the processes that occur in the nervous 

system. However, some students have also understood simple assumptions related to the 

concept of the structure and function of the nervous system. Some students who answered 

incorrectly already knew simple concepts related to the nervous system.  

The second aspect is building basic skills with indicators of considering whether the 

sources obtained are reliable or not, observing, and considering observation reports. The 

results of the average analysis of the ability to building basic skills obtained a score of 

46.4% in the medium category. This shows that students still have difficulty in considering 

whether the sources obtained are reliable or not. This is important for students to master, 

so that students can take responsibility for the knowledge obtained scientifically 

(Jamaluddin et al., 2019).  

The third aspect is giving further explanations with indicators of defining, considering 

a definition and identifying assumptions. The results of the analysis averaged the ability to 

giving further explanations scored 45.8% in the medium category. This shows that some 

students have not been able to identify assumptions related to the structure and function 

of the nervous system topic. In addition, students also cannot identify related disorders 

that can occur in the nervous system. The low ability to giving further explanations of 

students is also related to students still difficulty applying their understanding of the 

phenomena that occur and their relationship to the nervous system (Ramadani et al., 

2021). In another reason, students may understand the material, but are less able to 

articulate the explanation well. Mastery of scientific vocabulary and the ability to organize 

thoughts logically are important components of CTS, but many students experience 

difficulties in this regard (Zulkifli, 2021). 

The fourth aspect is setting strategies and tactics with indicators of determining an 

action and interacting with others. The results of the average analysis of the ability to 

setting strategies and tactics obtained a score of 46.8% in the medium category. This 

shows that students are still unable to make correct or appropriate strategies and tactics 

related to actions to overcome disorders in the nervous system (Nofianti et al., 2022). 

Students still answer with simple actions and do not explain the factors that cause the 

interference with existing theories.  

In addition, the difficulty of students to think actively, thoroughly and seriously in 

analyzing the information received will affect decisions in taking the right actions in 

everyday life (Hand et al., 2018). Students' difficulties in setting strategies and tactics may 

be due to a lack of emphasis on developing CTS which results in students being untrained 

and lacking experience in applying effective strategies and tactics in various situations 

(Katende, 2023; Maghfiroh & Dasari, 2023). Additionally, students have not yet developed 

metacognitive skills to design and adjust strategies and tactics (Hart et al., 2021). 

The fifth aspect is making conclusions with indicators of conducting and considering 

the results of deduction, induction, and making and determining the value of consideration. 

Making conclusions is the ability to make statements from the results of investigations by 

paying attention to relevant information (Jamaluddin et al., 2019 and Hidayati & Sinaga, 

2019). The results of the average analysis of the ability to making conclusions obtained a 

score of 44.7% in the medium category. This shows that some students still have difficulty 

making conclusions by deduction, induction or determining consideration from phenomena 

that occur and experiments related to the structure, function and disorders of the nervous 

system. In addition, students still experience misunderstandings, have difficulty collecting 

facts (Sulasih et al., 2017), forming conjectures and considering relevant information 

related to the application of nervous system concepts in everyday life (Ramadani et al., 

2021).  

Based on the average per aspect in Table 4, it can be seen that high school students 

in Sleman Regency have the highest CTS in the aspect of giving simple explanations. While 

the lowest ability is the aspect of making conclusions. This shows that  state high school 
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students in Sleman Regency are better at giving simple explanations than making 

conclusions related to the topic of the nervous system. The ability to provide simple 

explanations usually reflects a basic understanding of fundamental facts or concepts but 

does not always indicate the capability to perform deeper analysis or synthesis of complex 

information. Making conclusions often requires higher-level CTS, such as the ability to 

connect theory to practice, evaluate various sources of information, and consider the 

implications of existing data. This aligns with the research by Katende (2023), which 

suggests that while students may be able to giving simple explanations, developing the 

ability to make conclusions requires the use of more effective metacognitive strategies. 

Additionally, Maghfiroh & Dasari (2023) points out that while students may be proficient in 

giving simple explanations, the ability to  make conclusions and understand complex 

relationships between concepts requires more in-depth cognitive processes. 

There is a need to emphasize specialized training to enhance the ability to making 

conclusions in the application of biological concepts (Abidin & Sulaiman, 2024). Therefore, 

it is hoped that teachers can further train these students’ abilities so that students will 

develop more in the future. One approach that can improve students' CTS is problem-

based learning, as suggested by Okolie et al. (2021). This approach can enhance students' 

analytical skills compared to merely understanding basic concepts. 

The average CTS of students were obtained from three levels of school categories, 

namely most favorite, favorite and less favorite. A comparison of students' CTS at the three 

levels of school categories in each aspect can be seen in Figure 1. 

 
Figure 1. Comparison of CTS at three levels of school categories  

According to Figure 1, it can be seen that the five aspects of CTS have differences at 

the level of school favoritism. In the aspect of giving simple explanation, both most 

favorite, favorite and less favorite schools, both obtained the highest score. This shows 

that students in the three school categories have the ability to give simple explanations 

that are better than other aspects. While in most favorite schools, the highest scores were 

seen in the aspect of giving simple explanations and the aspects of setting strategies and 

tactics. This shows that in addition to giving simple explanations, students in most favorite 

schools also have the ability to set strategies and tactics better than the other three 

aspects.  

The lowest scoring aspect in the most favorite and favorite school category is the 

aspect of making conclusions. This shows that students in most favorite school and favorite 

school still have difficulty in making conclusions than other aspects. This is in accordance 

with research by Febri et al. (2019) which states that making conclusion activities require 
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analysis of the understanding of learning material in depth. However, in contrast to the 

two school categories, less favorite schools have the lowest scores on aspects of setting 

strategies and tactics. Students in less favorite schools still have ability to setting strategies 

and tactics that are lower than other aspects.  

Based on Figure 1, when viewed from the school category in each aspect, there are 

significant differences in the three levels of school favoritism. It can be seen that schools 

with most favorite categories have the highest CTS for all types of aspects tested than the 

other two categories. Meanwhile, the lowest CTS were seen in the less favorite school 

category. This shows that schools with most favorite categories have better CTS for all 

aspects of CTS than the other two categories.  

The difference in students' CTS between schools categorized as most favorite, favorite 

and less favorite can be caused by several factors. Firstly, the use of technology in learning 

that supports improving students' CTS (Pratiwi et al., 2022). The examination of how 

technology integration in teaching biology influences students' CTS. Recent studies 

highlight that advanced technological tools and digital resources can support CTS 

development. Irwan et al. (2024) report that the use of interactive simulations and virtual 

labs significantly improves students' engagement and analytical skills. 

Secondly, the facilities and infrastructure in most favorite schools impact the learning 

process in the classroom (Mayasari & Paidi, 2022). According to Angelianawati et al. 

(2024), well-equipped schools with modern laboratories and learning resources are better 

positioned to enhance students' cognitive abilities. Differentiated impact of school 

favoritism on CTS can explores how varying levels of school favoritism impact students' 

CTS  (Zulkifli et al., 2021), specifically in the context of learning biology (the nervous 

system). This is a nuanced approach, as recent studies highlight how different educational 

environments can significantly influence cognitive development. According by Chang et al. 

(2022), demonstrates that high-performing schools (most favorite) often provide enriched 

educational experiences that enhance CTS. 

Thirdly, teacher’s pedagogical ability during learning is a crucial role (Maryuningsih 

et al., 2019; Mustari & Muhammad, 2023), so that teachers can involve students more to 

develop CTS. Effectiveness of pedagogical strategies in fostering CTS within the domain of 

biology. Recent research underscores the importance of active learning strategies and 

teacher-led inquiry in developing CTS (Mustari & Muhammad, 2023). According to 

Kerimbayev et al. (2023), found that schools employing interactive and student-centered 

teaching methods saw significant improvements in students’ CTS. This is supported by 

research by Antony (2019) and Wardani & Jatmiko (2021), that the learning process by 

applying TPACK (Technological, Pedagogical, and Content Knowledge) has a significant 

difference between teachers in schools categorized as most favorite, favorite and less 

favorite.  

Learning in schools with the most favorite category has a diverse cognitive process 

in the lesson plan (rencana pelaksanaan pembelajaran/RPP) (Khoiriyah, 2017). The level 

of school category affects the learning applied at school. Most favorite schools prioritize 

learning with the application of higher-order thinking skills, such as analysis, synthesis, 

and evaluation (C4-C6), more than less favorite schools (Mayasari & Paidi, 2022). The role 

of curriculum design and cognitive processes can shaping students’ CTS. According to Hart 

et al. (2021), emphasize that curricula which integrate problem-solving and inquiry-based 

learning promote higher levels of CTS among students. This can lead to the development 

of students' CTS during learning process.  
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Conclusion  

 

The results showed that the CTS of students in high schools in Sleman Regency in 

terms of school favoritism level had an average score of 46.6% in the medium category. 

The average score of students' CTS in the most favorite schools are 58.3% with a medium 

category; favorite schools are 47.2% with a medium category; and less favorite schools 

are 34.3% with a low category. Schools with most favorite categories have the highest CTS 

for all aspects tested. Meanwhile, the lowest CTS is the less favorite category of schools. 

It can be concluded that schools with most favorite categories have better CTS for all 

aspects of CTS than schools with favorites and less favorites.  
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