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Abstract—This study aims to profile the critical and creative 

thinking skills of high school students in science. The research 

was employed a quantitative descriptive method. The 

participants involved in the research were consisted of 108 

students for critical thinking skill measurement and 129 students 

for creative thinking skill assessment. The sample was 

determined by random cluster sampling. The students’ critical 

thinking skills was measured using 5 essay questions which assess 

aspects of reasoning, inferencing, situations, clarity, and 

overviewing. In addition, the 4 essay questions were used to 

assess students’ creative thinking skills on aspect of fluency, 

flexibility, originality, and elaboration. The results of the findings 

revealed that students’ critical and creative thinking skills are 

still in the low category, indicating the lack of students 

understanding in science concepts. 

Keywords—critical thinking skill, creative thinking skill, 

science subject 

I. INTRODUCTION 

COVID-19 is a highly contagious virus and a pathogen 
caused by acute respiratory syndrome, namely coronavirus 2 
(SARS-CoV-2), which emerged in Wuhan, China, and spread 
throughout the world [1-3]. The Covid-19 pandemic has had 
many changing impacts in various fields, including education 
[4]. One of the government policies is to close schools [5] and 
turn them into online learning. The impact of the Covid-19 
pandemic raises much anxiety in the process of adapting to the 
changes that occur [6]. It raises the hypothesis that student 
performance and the percentage of passing school students will 
decrease [7]. Therefore, in facing the new normal era, there is a 
need to explore education in facing the challenges that arise 
[8]. The education curriculum must be strengthened with more 
responsive practices to student learning needs [9]. Based on the 
research results of Aliyyah et al. [10], the success of learning 
online in Indonesia during the Covid-19 pandemic is 
determined by the readiness of technology and curriculum that 
develop as needed. Besides, online learning that uses all-digital 
access requires thinking skills in using it [11]. Therefore, a 
teacher must create a learning process that achieves students' 
thinking skills and develops students' soft skills during the 
Covid-19 pandemic [12]. Even though learning has turned into 

online learning, the development of soft skills and 21st-century 
skills that have been integrated into the 2013 curriculum must 
still be applied [13]. 

The skills needed by 21st-century students are skills that 
can answer various challenges [14], including the impact of 
this Covid-19 pandemic. Besides being useful in everyday life 
to respond to the challenges of changing times, 21st-century 
skills are needed to produce competent student graduates so 
they can compete in the world of work [15]. According to 
Chalkiadaki's [16] research results, there are four categories of 
21st-century skills, and they are personal skills (including 
critical thinking and creative thinking), social skills (including 
communication skills and collaboration), information, and 
knowledge (such as metacognition abilities), and digital 
literacy (literacy towards the use of media and ICT). 
Meanwhile, Van et al. [17] argued that the core of 21st-century 
skills is information, communication, collaboration, critical 
thinking, creativity, and problem-solving skill. Another opinion 
states that 21st-century skills that are appropriate to produce 
students, workers, and citizens who can participate in the 
economy and knowledge in the future society, namely critical 
thinking, decision making, problem-solving, communication, 
cooperation, responsibility, and creativity [18]. 21st-century 
skills were also described from US-based Partnership for 21st 
Century Skills (P21), which identifies the competencies needed 
in the 21st century, namely "The 4Cs" - communication, 
collaboration, critical thinking, and creativity [19,20]. 

Apart from the various opinions regarding the skills needed 
in the 21st century, the Covid-19 pandemic situation requires 
learning to teach students to think critically in dealing with 
issues circulating in society [21]. The Covid-19 pandemic has 
resulted in several problems that require thinking skills to 
produce creative and innovative solutions [22]. Creative and 
innovative solutions are the result of trained creative thinking 
[23,24]. Students with good creative thinking skills can be 
flexible and see challenges as opportunities in a world that 
continues to proliferate [25]. Critical and creative thinking 
skills are proven to have a significant relationship in improving 
student learning outcomes [26]. These thinking skills need to 
be developed through the learning process and are still a 
challenge for teachers today [27]. 
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The shift in learning objectives to equip students with 21st-
century skill competencies poses challenges in the 
implementation of learning. Learning models and strategies are 
an essential key to ensuring these goals are achieved [28]. 
Teachers must be able to choose the right learning models and 
strategies in online learning [29-31] and integrate them with 
critical and creative thinking skills. Before implementing this 
learning, it would be better if a teacher knows the initial 
abilities of students so that the learning process given to 
students is right on target [32,33]. The knowledge of students' 
initial abilities can be a benchmark in improving skills [33], 
including students' critical and creative thinking skills and 
improving the quality of previous and current learning [34]. 

Based on the results of an interview with a science teacher 
at a junior high school in West Java, teachers have never 
conducted a test to measure 21st-century skills, including 
critical and creative thinking skills. So that the learning process 
carried out does not measure critical and creative thinking 
skills directly. Efforts to improve critical and creative thinking 
skills have been made, such as using various strategies and 
learning models. However, teachers are not able to see the 
effectiveness of the efforts to improve these critical and 
creative thinking skills. Therefore, it is essential to test critical 
and creative thinking skills as the knowledge of students' initial 
abilities. Furthermore, this knowledge of initial abilities can be 
used as evaluation material in a higher quality learning process 
in improving 21st-century skills. 

II. RESEARCH METHODOLOGY 

A. Research Design 

This study used a descriptive method that aims to profile 
students’ critical and creative thinking skills without altering or 
manipulating the learning situation for students. 

B. Targets/Participants 

The research was carried out at one of the Islamic schools 
in Majalengka. The research sample was students of grade 
VIII, and consisting of 108 students for critical thinking skill 
tests participants and 129 students for creative thinking skill 
tests participants. Both samples were determined through 
random cluster sampling. The reason to use the sampling 
method is that it has the advantage of simplifying the collection 
of sample information [35]. The characteristics of students 
have the average learning ability from low to moderate. The 
majority of the parents' economy is from low to medium level, 
with a livelihood of micro traders. So that most parents pay less 
attention to student learning development. 

C. Data Collection 

Data collection techniques are carried out by collecting 
primary data through tests to measure critical and creative 
thinking skills, as well as secondary data through notes and 
interviews to examine problems in more depth in order to 
complement and support the primary data needed in research. 

D. Research Instruments 

The critical thinking test instrument consists of 5 essay 
questions, and each represents every aspect of critical thinking 
skill. The questions are valid questions based on the validity 
test by expert judgment. Aspects of critical thinking skills used 
in the study are in Table 1. 

TABLE I.  ASSESSMENT ASPECTS OF CRITICAL THINKING SKILLS 

Aspect Description 

Reason Students can reveal the reasons for the answer 

Inference Students can estimate the conclusions will be obtained 

Situation 
Students can apply the previously owned knowledge 

concepts to solve problems in other situations 

Clarity 

Students can give examples of problems or questions that 

are similar to those that already exist in the subject 

material 

Overview 
Students check the correctness of answers to the subject 

material 

     (Wechsler, et al [36]) 

 

The creative thinking test instrument consists of 4 essay 
questions. Each question does not depend on other questions 
and represents every aspect of creative thinking skill. The 
creative thinking test instrument is a valid test instrument based 
on expert judgment. Aspects of creative thinking skills used in 
the study are in Table 2. 

TABLE II.  ASSESSMENT ASPECTS OF CREATIVE THINKING SKILLS 

Aspect Description 

Fluency Students can give ideas to solve problems 

Flexibility Students can give a variety of responses to questions 

given 

Originality Students can give an idea or answer with their language 

and ways 

Elaboration Students can give a detailed answer 

(Wechsler, et al [36]) 

E. Data Analysis 

Data analysis of the results of critical and creative thinking 
skills was carried out by giving scores on students' answers. 
According to the rubric of the assessment, the value of the 
score is 0,1,2,3, or 4 per the assessment indicator. Scores of 
critical and creative thinking skills were obtained using 
equation (1). Based on equation (1), the maximum score for 
critical and creative thinking skills is 100 [37]. 

Ideal=  x 100 ………………………… (1) 

Then the score obtained is converted into a percentage and 
classified into the Very Low category (≤20%), Low (21%-
40%), High (41%-6-%), and Very High (81%-100%) [37]. 

 The quantitative data obtained were then analyzed 
descriptively. Interviews were conducted on the results of tests 
of critical and creative thinking skills to obtain more detailed 
information. 
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III. RESULTS AND DISCUSSIONS 

A. Critical Thinking 

Indicators used or measured in the critical thinking skill test 
are: reason, the indicator is providing reasons for the answers 
or conclusions; inference, the indicator is estimating the 
conclusions to be obtained; situation, the indicator is applying 
the concept of prior knowledge to solve problems in other 
situations; clarity, the indicator is providing examples of 
problems similar to those that already exist; overview, the 
indicator is checking the correctness of the answer. The results 
of the critical thinking skill test are in graphical form in Figure 
1. 
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Fig. 1. The results of students’ critical thinking skill. 

Based on Figure 1, the results of students' critical thinking 
skills on the five indicators tested had various values. The 
highest score is in the overview indicator with 56.94%, and the 
lowest value in the situation indicator with 29.17%. Each of 
these indicators can be interpreted on the value category 
according to Arikunto [37], which is in Table 3. 

TABLE III.  THINKING SKILL VALUE CATEGORY 

Indicator of Critical 

Thinking Skill 
Value (%) Category 

Reason 30,79 Less critical 

Inference 33,79 Less critical 

Situation 29,17 Less critical 

Clarity 32,64 Less critical 

Overview 56,94 Quite critical 

Average 36,67 Less critical 

 

Indicators of reason, inference, situation, and clarity have 
values of critical thinking skills with the category "Less 
Critical," and the indicator of overview has critical thinking 
skills in the category of "Quite Critical." The indicator of 
overview gets the highest value of 56.94%. It illustrates that 
students are quite careful in re-checking the answers given as a 
whole.  

Students answered correctly, fixing the table on questions 
regarding pairs of types of environmental pollution with the 
impact of environmental pollution. Students are careful enough 

to find out the mistakes that exist in the questions so that they 
can correct them. The following is an excerpt from interviews 
with students regarding the answers given. 

Q: Try to explain how you know if the table of pairs 

of types of environmental pollution with 

environmental pollution impacts presented in the 

question is wrong! 

A: I see that every type of environmental pollution 

starting from water, soil, air, and sound has an 

imprecise impact on the pollution, while the 

counterpart is in another column. Automatically I 

choose all the right pollution impacts according to 

the type of pollution. 

Q: How do you know that the pair of pollution 

impact you chose is correctly matched with the type 

of pollution listed in the table? 

A: I read one by one carefully, ma'am… after that, I 

made a new table and filled in the pairs of types of 

pollution with the impact of pollution that I knew 

first. And the most difficult being the last pair that I 

write down. 

 
The indicator of the situation gets the lowest score of 

29.17%. The situation here means that students can answer 
questions according to the context of the problem. Students 
with low ability are only able to focus on what is known and 
asked only and can only mention the previous material related 
to problem-solving without solving the problem.  

In the questions of the situation indicator, the teacher asked 
students to answer about the steps to find out whether water is 
polluted or not. Students can answer it if they use their prior 
knowledge to solve a problem in another situation. Most 
students answered according to the context in the case story 
text provided, not with their prior knowledge of the concept of 
polluted waters. The following is an excerpt from interviews 
with students regarding the answers they have given. 

Q: Now, try to explain the answers you have given 

to question number 3! Where can you answer that 

question? 

A: I read in the text about ma'am, there is black 

polluted water and a lot of garbage on the edge of 

the water. 

Q: Previously, do you know how the characteristics 

of a polluted water? 

A: I don't know ma'am 

 
The average value of students' critical thinking skills was 

36.67%, with the category "Less Critical." It shows that the 
critical thinking skills of students at Madrasah Tsanawiyah are 
in the low or less critical category. 

The critical thinking skills of students at Madrasah 
Tsanawiyah in Majalengka are in a low category. It is 
evidenced by the results of the critical thinking skills test with a 
value of 36.67 in the less critical category. The findings of 
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these results are in line with research conducted by Rahayu 
[38], Dewi et al. [39], Alifia and Saputro [40], and Widodo and 
Sunarmo [41] that students' critical thinking skills are still low. 
Many factors cause poor critical thinking skills in students, 
such as a lack of a learning process that trains critical thinking 
skills [42], as well as a lack of learning innovation in terms of 
learning models and media that can train students to think 
systematically [43]. Critical thinking skills need to be 
integrated as pedagogy so that they can become habitual 
thinking [44]. Critical thinking skills can be trained in learning. 
There are a variety of learning methods such as using scientific 
learning [45], game-based learning that involves problem-
solving activities [46], applying a constructivist environment-
based web learning model [47], and using the Socrates' 
Question and Answer strategy [48]. There are many different 
kinds of learning innovations that can be applied. However, 
teachers play an essential role in creating learning to encourage 
students to think critically [45]. 

Students at MTSN 6 Majalengka are quite thorough when 
working on critical thinking skill questions. It is evidenced by 
the value of the indicator of the overview, which reaches the 
highest value, among other indicators. In the interview, 
students were careful enough to see the errors in the table pairs 
of types of pollution with the impact of pollution. Besides, 
students are also able to correct these mistakes and write them 
down with the answers they think are correct. Based on the 
research results of Ulfa et al. [46], familiarizing students with 
re-checking the answers given as a whole can train students' 
accuracy so that students can find alternative answers to solve 
problems. It is called as the overview skill. The lowest 
indicator that students get during a creative thinking skill test is 
the indicator of the situation. Based on the results, the students 
answered not based on their knowledge, but from the existing 
discourse on the questions. Students do not answer questions 
by expressing essential things based on the knowledge they 
have. According to Rahimah [47], students with low scores on 
the indicator of the situation are unable to reveal important 
factors that need to be considered in assessing and deciding. 
The discourse or phenomenon that is presented in the question 
provokes students to express their knowledge in answering a 
problem [48]. 

B. Creative Thinking 

Indicators of creative thinking studied are: fluency, is the 
ability to reveal several problems or questions with the correct 
answer; flexibility, is the ability to produce various answers; 
elaboration, is the ability to explain, itemize, and develop ideas 
or answers given; and originality, is the ability to provide ideas 
or answers in their language and way. The results of the 
students' creative thinking skill test are in Figure 2. 

 

Fig. 2. The results of creative thinking skill.  

Based on Figure 2, the results of students' creative thinking 
skills on all indicators are classified as almost the same. The 
highest value is the indicator of originality, which is 42.45, and 
the lowest value is the indicator of fluency, which is 32.56. 
Each category of the value of creative thinking skills is in 
Table 4. 

TABLE IV.  CREATIVE SKILL VALUE CATEGORY 

Creative Thinking 

Indicators 
Value (%) Category 

Fluency 32,56 Less Creative 

Flexibility 39,15 Less Creative 

Originality 42,45 Quite Creative 

Elaboration 39,34 Less Creative 

Average 38,32 Less Creative 

 

The indicators of fluency, flexibility, and elaboration show 
the value of creative thinking skill in the category of "less 
creative," and the indicator of originality has a value of creative 
thinking skill in the category of "quite creative." The highest 
indicator is in the indicator of originality at 42.45%. It 
illustrates that students can answer questions with ideas or 
answers using their language and way. The indicator of 
originality is from the answers of students who provide 
answers to questions in their language.  

On the indicator of originality, the teacher asked students to 
provide examples of efforts to prevent environmental pollution, 
such as in the news snippets given in the questions. Students 
answered quite well by using their language and did not follow 
the preventive measures contained in the news snippets 
presented in the questions. The following is from interviews 
with students regarding the answers given to the questions with 
the indicator of originality. 

Q: I see your answer is not in the text given. How 

did you fill in question number 3? 

A: In question number 3, it is asked to give an 

example of an effort to prevent environmental 

pollution, I just filled it according to what I know 

ma'am… 

Q: So, you're not plagiarizing answers from others? 

A: No ma'am ... purely my answer. 
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The indicator of fluency gets the lowest score of 32.56% 

with the less creative category. It illustrates that students have a 
low ability to provide ideas that are relevant to problem-
solving.  

On the indicator of fluency, students are asked to provide 
the right solution for the problem of polluted beaches. The 
problem of polluted beaches is presented in the form of news 
snippets contained in the questions. Students can answer 
correctly, but the ideas or answers given are not relevant to the 
common problem-solving. The following is an excerpt from 
interviews with students regarding their answers on the 
indicator of fluency. 

Q: Please, try to explain the solution you gave to 

solve the problem of polluted beaches! 

A: In my opinion, by cleaning up the rubbish on the 

beach, we can work together with all the residents 

so that the beach is clean. 

Q: If it has been cleaned, what else will there be? 

For example, the residents have worked together to 

clean up the trash. Uh, there are tourists who throw 

their garbage carelessly. You have to clean it later. 

A: Oh… yes ma'am… maybe you should put up a 

sign "Do not throw garbage on the beach" ... 

 
The average creative thinking skills of students is 38.32% 

with the "Less Creative" category. It illustrates that the creative 
thinking skills of students at Madrasah Tsanawiyah in 
Majalengka are still low. 

Based on the test results, the students' critical and creative 
thinking skills at Madrasah Tsanawiyah in Majalengka were in 
the low or less category. Many factors cause students to lack 
critical and creative thinking skills. The following are the 
results of an interview with a science teacher at Madrasah 
Tsanawiyah in Majalengka. 

Q: Ma’am, based on the results of the tests of 

critical and creative thinking skills that have been 

carried out, the critical and creative thinking skills 

of students at Madrasah Tsanawiyah in Majalengka 

are in the low category. What do you think about 

this? 
A: I have predicted that the results will be in the 

low category. The ability of students in learning 

outcomes alone shows an average of low to 

moderate. Students' motivation to learn is very low 

due to the majority of students in families with 

middle to low-income economies and the lack of 

supervisory support from parents. In addition, 

online learning requires students to use devices in 

learning. However, not all students have devices 

that are capable of learning. 

Q: What about the learning process that you have 

done with students? 

A: In terms of the learning process, I have tried my 

best to use a variety of learning innovations that 

can be done. But back again, not all students are 

able to carry out the learning process because not 

all students have devices and/or internet quotas to 

study. 
Similar to the findings of critical thinking skills, students' 

creative thinking skills at MTSN 6 Majalengka are also low. 
The findings prove that the value of creative thinking skills is 
38.32 in the less creative category. The findings of these results 
are reinforced by the findings of Sugiyanto and Masykuri [49], 
Pratiwi [50], Madyani et al. [51], and Salsabila [52], which 
state that the profiles of creative thinking skills in several 
schools are still classified as less creative or low. Concerning 
the low level of creative thinking skills, students' creative 
thinking skills in schools must have more attention [49] 
because creative thinking skills are one of the 21st-century 
skills that are useful as a source of encouragement, driving, and 
strength in development, research, and investigations to face 
the industrial revolution [51]. Efforts to overcome students' low 
creative thinking skills are by trying to improve it in various 
ways [50]. The examples are developing interactive e-books 
[52], developing worksheets that are integrated with innovative 
learning models [53], integrating creative and innovative 
learning approaches and learning models [54]. 

The indicator of creative thinking skills with the highest 
value is the indicator of originality. This indicator illustrates 
that students can answer questions with ideas using their 
language and way or not following existing ideas. Based on the 
results of interviews with students, the answers given come 
purely from their ideas, not plagiarizing answers from others or 
seeing answers from discourse texts on questions. Creative 
students can generate ideas that are different from before [55]. 
The indicator of fluency gets the lowest score on tests of 
creative thinking skills. It shows that students can provide ideas 
or answer ideas, but these answers are not relevant to the 
desired problem-solving. Based on the research results of 
Andiyana et al. [56], the cause of the low indicator of fluency 
of students when answering questions is because they are not 
careful in reading the questions so that students provide ideas 
or answers that are not relevant to the common problem-
solving. It is in line with the results of interviews that have 
been conducted with students that students provide problem-
solving ideas randomly, in a hurry, and ignore how the next 
impact of the ideas they have given. 

Many factors cause students' critical and creative thinking 
skills to be in a low category. Based on the results of interviews 
with science teachers at Madrasah Tsanawiyah in Majalengka, 
the factors causing students' poor critical and creative thinking 
skills include the ability of previous students' learning 
outcomes, which were on less to moderate category. The 
findings of Siburian et al. [57], Miharja et al. [58], and Safitri et 
al. [59] state that there is a correlation between student learning 
outcomes and critical and creative thinking skills. The higher 
the student's cognitive results are directly proportional to the 
higher the student's critical or creative thinking skills. Another 
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factor that causes low critical and creative thinking skills is the 
lack of parental participation in supervising student learning. 
According to Jankowska and Karwowski [60], parents who are 
involved in the learning process of students and the 
development of their children's creative thinking will produce 
children with higher creative thinking skills than children 
without parental supervision. 

The social and economic status of the family has also 
contributed to the low critical and creative thinking skills of 
students at Madrasah Tsanawiyah in Majalengka. The 
economic status of families in the middle to a lower category 
means that not all students have internet devices and/or quotas 
to take part in this online learning process. This difficulty 
factor is also stated by Rigianti [61] and Jariyah and Tyastirin 
[62] that the obstacles in online learning include the inequality 
of device ownership and internet quota. Therefore, a new 
approach is needed to direct learning to achieve the desired 
competency goals, such as challenge-based learning [63]. 
Learning like this can train students' thinking competencies 
because critical and creative thinking skills can be formed [64] 
through exercises. It is a task and a challenge for a teacher to 
innovate in generating new creative ideas to create the desired 
learning [65]. 

IV. CONCLUSION 

Based on the results of the research, the students' critical 
and creative thinking skills at Madrasah Tsanawiyah in 
Majalengka are in a low category. It is indicated by the average 
value of the students' critical and creative thinking skills, which 
is below 40%. The average value of critical thinking skills is 
36.67, and the average value of creative thinking skills is 
38.32%. The results of this study provide an overview for 
teachers and researchers to design and develop learning 
activities that can facilitate students to practice critical and 
creative thinking skills so that students are accustomed to 
thinking critically and creatively in everyday life. So that 
students will be able to face challenges during the Covid-19 
pandemic with critical and creative thinking. 
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