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Abstract: The study aims to describe the percentage of students' critical thinking skills in senior high school of 

grade ten SMAN 1 Payakumbuh in reaction rate topic. The type of research is descriptive quantitative, with a 

sample were 72 students. Samples were taken in random sampling. The instrument used was an essay test that 

included indicators of Ennis' critical thinking skills. The results showed that students critical thinking skills, 

with the highest percentage of 87.22%, were found in deciding an action. The lowest percentage was 4.81%, 

namely in the indicator of observing and considering observation reports. The total percentage of students' 

critical thinking skills in the reaction rate material, equal to 60.39%, is included in the low category.  
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INTRODUCTION 

            21st-century skills are important skills that 

students must master. The skills include critical 

thinking and problem-solving, creativity and 

innovation, collaboration, and communication [1]. 

Critical thinking is one of the important skills in the 

21st century, which must be integrated into the 

learning process and owned by students [2]. Critical 

thinking skills are one of the higher-order thinking 

skills in the demands of the 21st century, which 

consist of collecting, interpreting, and analyzing 

activities. as well as evaluating information so that it 

can provide reliable and appropriate decisions [3]. In 

the 2013 curriculum, critical thinking skills are one 

of the most important learning goals, requiring 

students to have character [4, 5].  

             High cognitive aspects and reasoning 

abilities such as logical, analytical, and systematic 

thinking can be measured using essay test 

instruments [6]. The essay test is a test instrument in 

the form of essay questions that can encourage 

students to provide answers in the form of 

descriptions rather than just selecting the available 

answers. Essay tests can reveal students' abilities, 

such as giving reasons, compiling, analyzing, 

synthesizing, and evaluating. Therefore, some 

educational experts use essay tests to assess critical 

thinking skills and evaluate authentic ways of 

thinking and experiences [7].  

              In general, students think that chemistry is 

one of the sciences that is relatively difficult to learn 

because, in chemistry, there are complex and abstract 

concepts. Chemical materials have abstract and 

complex concepts, one of which is reaction rate [8]. 

Reaction orders, collision theory, reaction rate 

constants, and reaction equations are complex 

concepts in the reaction rates topic [9]. The student's 

critical thinking skills in chemical material and the 

reaction rate of the five critical thinking categories 

are classified in the low category [10]. 

            After conducting interviews with a 

teacher at SMAN 1 (senior high school) 

Payakumbuh, who teaches chemistry, 

information was obtained that students needed 

help understanding reaction rate learning because 

there were complex concepts in the material. The 

number of students who scored low and under the 

Minimum Completeness Criteria (MCC) with a 

score of 80 in the reaction rate material is 

evidence of students' difficulties in understanding 

the reaction rate material. Besides that, the 

teacher needs to facilitate students train students' 

critical thinking skills in the learning process. 

The teacher uses a lecture-based learning model 

due to the large number of targets that must be 

completed and the time that could be more 

optimal so that when observed in the learning 

process in class, students tend to be passive and 

bored. In addition, the chemistry teacher has 

never conducted an analysis of critical thinking 

skills using the essay test instrument at SMAN 1 

Payakumbuh. Research conducted by Surachman 

shows that students only obtain material solely 

from the teacher because the teacher uses a direct 

learning model. Students are less able to build 

their knowledge and less active in learning, so 

their thinking skills are not properly trained. 

Thinking skills and mastery of good concepts are 

needed to understand abstract chemistry material 

so that you can apply this material in everyday 

life [11]. This study focuses on student's critical 

thinking skills using an essay test instrument on 

reaction rate for class XI SMAN 1 Payakumbuh. 

 

RESEARCH METHOD 

            This research was conducted in the odd 

semester of the 2022/2023 academic year at 

SMAN 1 (senior high school) Payakumbuh. This 

research uses a type of descriptive quantitative 

research. The research sample consisted of 72 

students of class XI at SMAN 1 Payakumbuh 
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(West Sumatera Province). Subjects were selected 

through random sampling. They are collecting data 

by giving essays on Ennis's critical thinking skills. 

The essay test that five experts have validated 

consists of 14 essay questions on critical thinking 

skills on reaction rate. This critical thinking skills test 

instrument can already be used to measure students' 

critical thinking skills and is valid with a score of 

93.41%. The 14 questions represent ten indicators of 

critical thinking skills, namely indicators of focusing 

questions, indicators of analyzing arguments, 

indicators of asking and answering questions, 

indicators of considering reliable sources or not, 

indicators of observing and considering observation 

reports, indicators of deducing and considering 

deduction results, indicators of inducing and 

considering the results of induction, indicators 

determine the results of consideration, identify terms 

and consider definitions, and indicators determine an 

action [12]. 

            This study uses a percentage descriptive 

analysis technique. The data analyses in this study 

calculated the score obtained by the indicators, 

calculated the percentage of answers per indicator, 

and drew conclusions on the study results [13]. 

The stages in data processing are as follows: 

1. Each student's answer sheet is given a score 

based on the answer key guidelines that have 

been made. 

2. Determine the value of each student's answer 

that has been scored and grouped based on each 

indicator of critical thinking. 

3. Add up the scores obtained for each student 

based on each indicator. 

4. Determine the percentage of each indicator of 

students' critical thinking skills. The formula for 

determining the percentage value is as follows 

[14]. 

                      NP =  
R

SM
 x 100%

 

Information: 

NP: The percent value sought 

R: The total score of indicators of critical thinking 

skills 

SM: Maximum score of critical thinking skills 

indicator 

5. Determine the average value of the percentage of 

students' critical thinking skills in class XI 

MIPA SMAN 1 Payakumbuh. 

6. The values obtained are converted into the 

category of critical thinking skills, which can be 

seen in Table 1. 

7. Calculate each student's achievement percentage 

on each indicator of critical thinking based on 

very high, high, medium, low, and very low 

categories. 

8. The results of this data processing are then 

directed at making conclusions. 

 

Table 1. Category of the percentage of critical 

thinking skills[15] 

9.  

Achievement percentage 

(%) 

Category 

81.25 < x ≤ 100 Very high 

71.5 < x≤ 81.25 High 

62.5 x ≤ 71.5 Medium 

43.75 < x ≤ 62.5 Low 

0 <x ≤ 43.75 Very low 

 

RESULT AND DISCUSSION 

            Critical thinking skills were analyzed 

based on the results of students' answers 

regarding the reaction rate material. It was 

obtained that the level of critical thinking ability 

of Payakumbuh 1 Public High School students on 

the reaction rate material with a percentage of 

60.39% was classified in the low category. Table 

2 shows the achievement percentage of each 

indicator of students' critical thinking.   

 

No 
Indicator of 

critical thinking 

Indicator 

achievement 
Category  

1 Focusing 

questions 

48.26% Low 

2 

 

 

 

Analyzing 

arguments 

71.45% Medium 

3 Asking and 

answering 

questions 

77.08% High 

4 Considering 

reliable sources or 

not 

37.91% Very low 

5 Observing and 

considering 

observation 

reports 

4.65% Very low 

6 Deducing and 

considering 

deduction results 

70.14% Medium 

7 Inducing and 

considering the 

results of 

induction 

67.01% Medium 

8 Determine the 

results of the 

consideration 

68.77% Medium 

9 Identify terms and 

consider 

definitions. 

69.44% Medium 

10 Determine an 

action 

89.18% Very 

high 
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Indicator 1: Focusing questions  

            The first indicator obtains results classified in 

the low category with a percentage of 48.26%. 

Identifying or formulating criteria to consider 

possible answers is an aspect of the assessment 

measured in indicators focusing on questions. Facing 

a problem and having a focused and directed mind 

can make students not think about things outside the 

problem[16]. In the indicator focusing on questions, 

there is 1 item being tested, namely question number 

11. 

 

Figure 1. The level of achievement of the indicators 

focuses on the questions 

            Based on the test results, student scores are 

converted based on the category of critical thinking 

skills, where students are classified in the low 

category of indicators focusing on questions. The 

percentage of student completeness on the indicator 

of the effect of a catalyst on the reaction rate is low 

due to students' ignorance of the catalyst found in 

papaya leaves and students who need help 

understanding the concept of catalyst work in 

influencing reaction rates[17]. 

 

Indicator 2: Analyzing arguments 

           The second indicator obtains results classified 

in the medium category with a percentage of 71.45%. 

The assessment aspect that is measured on the 

indicators of analyzing arguments is identifying 

statements. A basic statement and knowledge base 

obtained in learning can help students give good 

statements. 2 items are tested on indicators of 

analyzing arguments, namely questions 2a and 7. 

 

 

Figure 2. The level of achievement of indicators 

analyzes arguments 

            Based on the test results, students' scores 

were converted based on the category of critical 

thinking skills, where students were classified in 

the medium category on indicators of analyzing 

arguments. It is in line with Mansyur's research 

[18] which explains that the level of difficulty of 

students in the concept of reaction rate is in the 

moderate category of 56.76%. 

 

Indicator 3: Asking and answering questions 

             The third indicator obtains results 

classified in the high category with a percentage 

of 77.08%. Providing simple explanations is an 

assessment aspect measured in the asking and 

answering questions indicator. There is 1 item 

tested, namely question number one.  

 

 

Figure 3. The level of achievement indicators 

asked and answered questions 

             Based on the test results, students' scores 

on indicators of asking and answering questions 

were converted based on the category of critical 

thinking skills, where students were classified in 

the high category. It is in line with Setianingsih's 
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research [10], explaining that the average score 

obtained in the indicators of asking and answering 

questions is classified in the high category with a 

score of 60. 

 

Indicator 4: Considering reliable sources or not 

            Based on research, this fourth indicator 

obtains results that are classified as very low, with a 

percentage of 42.70%. The ability to give reasons, to 

consider the use of appropriate procedures and the 

habit of being careful are aspects of the assessment 

that are measured on the indicators of considering 

sources to be trusted or not. Four items were tested: 

questions number 2b, 6, 13, and 14b. 

 

Figure 4. The achievement level of the indicator 

takes into account whether the source is reliable or 

not 

              

Based on the test results, student scores were 

converted based on the category of critical thinking 

skills. Students were classified in the very low 

category of indicators considering sources to be 

trusted or not. The results obtained are in line with 

Setianingsih's research [10], explaining that 

indicators considering reliable sources or not 

belonging to the low category have an average score 

of 20. 

 

Indikator 5: Observing and considering 

observation reports   

            The results of this fifth indicator are in the 

very low category, with a percentage of 4.81%. The 

aspects of the assessment that are measured against 

indicators observe and consider observation reports, 

namely using good access and the right evidence. 

Two items are tested on indicators of observing and 

considering observation reports, namely questions 12 

and 14a. 

 

 

Figure 5. The level of achievement of observing 

and considering the observation report 

            After carrying out the test, student scores 

were converted based on the category of critical 

thinking skills. Students were classified in the 

very low category for indicators of observing and 

considering observation reports. It is in line with 

Wulansari's research explaining that the 

percentage of students understanding of 25.2% on 

the concept of reaction order and reaction rate 

constant is included in the very low category[9]. 

  

Indicator 6: Deducing and considering the 

result of the deduction 

            The sixth indicator obtains results 

classified in the medium category with a 

percentage of 70.14%. The aspect of the 

assessment measured on deducing indicators and 

considering the deduction results is stating the 

interpretation. There is 1 item tested on the 

indicator of deducing and considering the 

induction results, namely question number 9. 

 

Figure 6. The level of achievement of deducing 

and considering the result of the deduction 

            

After carrying out the test, students’ scores 

were converted based on the category of critical 

thinking skills. Students were classified in the 
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medium category for deducing indicators and 

considering the results of deductions. It is in line 

with Nazar’s research which explains that in the 

concept of the influence of temperature on reaction 

rates, students experience a misconception of 57.87% 

[19]. 

 

Indicator 7: Inducing and considering the results 

of induction 

The seventh indicator obtained results that are 

classified in the medium category with a percentage 

of 67%. The aspect of the assessment measured on 

the inducing indicators and considering the results of 

the induction is to conclude from the investigation 

results. There is 1 question item tested on the induce 

and consider indicator, namely question number 5b.

 Figure 7. The level of achievement of the indicators 

induces and takes into account the results of the 

induction 

 

Indikator 8: Determine the results of the 

consideration 

            Based on the research, this eighth indicator 

obtains results classified in the medium category 

with a percentage of 67.76%. Make and determine 

the results of considerations based on facts. An 

aspect of the assessment that is measured on the 

indicator determines. 2 items are tested on indicators 

determining the results of consideration consisting of 

questions 4 and 10. 

After carrying out the test, student scores 

are converted based on the category of critical 

thinking skills, where students are classified in the 

medium category towards indicators determining a 

consideration. It is in line with Nugroho's research 

explaining that indicators determining the results of 

consideration obtain an average percentage score of 

45.5% in the sufficient category [20]. 

 

Figure 8. The level of achievement of the 

indicators determines the results of the 

consideration 

             

Indikator 9: Identify terms and consider 

definitions       

            The ninth indicator obtains results 

classified in the medium category with a 

percentage of 69.44%. Creating a defined form is 

an aspect of the assessment measured in 

indicators of identifying terms and considering a 

definition. There is 1 item being tested, namely 

question number 3 

 

 

Figure 9. The level of achievement of indicators 

identifies terms and considers a definitions 

 

             After carrying out the test, student scores 

are converted based on the category of critical 

thinking skills. Students are classified in the 

moderate category based on defining terms and 

considering a definition. The results obtained are 

consistent with Lia's research explaining that 

indicators define terms and consider a definition 
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that is classified in the sufficient category with an 

average percentage of 42.59% [21]. 

 

Indikator 10:  Determine an action 

            Based on the research carried out, this tenth 

indicator obtains results that are classified in the very 

high category with a percentage of 87.22%. The 

aspects of the assessment that are measured on the 

indicators determining an action are uncovering 

problems and formulating alternative solutions. 

There are two items tested on indicators that 

determine an action, namely questions number 5a 

and 8. 

 

Figure 10. The level of achievement of indicators 

determines an action       

           After carrying out the test, student scores are 

converted based on the category of critical thinking 

skills. Students are classified in the very high 

category for indicators that determine an action. It is 

in line with Nugrogo's research [20], explaining that 

indicators determine an action with an average 

percentage of 81.8% in the very good category. 

 

CONCLUSION  

      Students' critical thinking skills were identified in 

each concept in the reaction rate topic, with the 

highest percentage of 87.22% found in the indicator 

of deciding an action and the lowest percentage of 

4.81% obtained by the indicator observing and 

considering observation reports. The total percentage 

of students' critical thinking skills in the reaction rate 

material, equal to 60.39%, is included in the low 

category. 

 

REFERENCES 

[1] Redhana, I. W. (2011, December). Miskonsepsi 

Siswa pada Topik Hidrokarbon. In Prosiding 

Seminar Nasional MIPA. 

[2] Dewi, K. R., Setiadi, D., & Merta, I. W. (2021). 

Pengaruh pembelajaran online berbasis 

kooperatif dan Outcome Based Education 

terintegrasi kearifan lokal terhadap kemampuan 

berfikir kritis. Jurnal Pijar Mipa, 16(2), 151-

156.  

[3] Chukwuyenum, A. N. (2013). Impact of 

critical thinking on performance in 

mathematics among senior secondary school 

students in Lagos State. IOSR Journal of 

Research & Method in education, 3(5), 18-

25. 

[4] Safitri, R. M., Andayani, Y., & Jamaluddin, 

J. (2020). Korelasi Kecenderungan Berpikir 

Kritis dengan Hasil Belajar IPA Peserta 

Didik SMP Negeri Se-Lombok Barat. Jurnal 

Pijar MIPA, 15(3), 219- 222.  

[5] Zakiah, L., & Lestari, I. (2019). Berpikir 

kritis dalam konteks pembelajaran. Bogor: 

Erzatama Karya Abadi.  

[6] Sudjana, N. (2010). Penilaian hasil proses 

belajar mengajar.  

[7] Reiner, C. M., Bothell, T. W., Sudweeks, R. 

R., & Wood, B. (2002). Preparing effective 

essay questions. Stillwater, Oklahoma, 

USA: New Forums Pres.  

[8] Boz, Y. (2012). Cooperative learning 

instruction for a conceptual change in the 

concepts of chemical kinetics.  

[9] Wulansari, N. S., Musa, W. J., & Laliyo, L. 

A. (2016). Pemetaan Struktur Pengetahuan 

Siswa untuk Mengukur Kemampuan 

Pemahaman Konsep Laju Reaksi. Jambura 

Journal of Educational Chemistry, 11(1), 

74-83.  

[10] Setianingsih, R., & Roshayanti, F. (2022). 

Kemampuan Berpikir Kritis Peserta Didik 

pada Pembelajaran Kimia dalam Pokok 

Bahasan Laju Reaksi di SMA Negeri 1 

Bantarbolang. Media Penelitian Pendidikan: 

Jurnal Penelitian dalam Bidang Pendidikan 

dan Pengajaran, 16(1), 5-9.  

[11] Surachman, M., Muntari, M., & Savalas, L. 

R. T. (2014). Pengembangan Multimedia 

Interaktif Berbasis Kontekstual untuk 

Meningkatkan Penguasaan Konsep dan 

Keterampilan Berpikir Kritis Siswa Kelas 

XI Pada Materi Pokok Sistem Koloid. 

Jurnal Pijar MIPA, 9(2).  

[12] [12] Ennis, R. H. (1985). A logical 

basis for measuring critical thinking 

skills. Educational leadership, 43(2), 44-48.  

[13] [13] Al Aslamiyah, T., Setyosari, P., 

& Praherdhiono, H. (2019). Blended 

learning dan kemandirian belajar mahasiswa 

teknologi pendidikan. JKTP: Jurnal Kajian 

Teknologi Pendidikan, 2(2), 109-114.  

[14] [14] Purwanto, M. N. (2020). 

Prinsip-prinsip dan teknik evaluasi 

pengajaran.  

[15] [15] Karim, K., & Normaya, N. 

(2015). Kemampuan berpikir kritis siswa 

dalam pembelajaran dalam pembelajaran 

matematika dengan menggunakan model 

Jucama di sekolah menengah pertama. 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Very

low

Low Medium High Very

high

P
er

ce
n

ta
ge

 o
f 

ac
h

ie
v

em
en

t

Criteria



J. Pijar MIPA, Vol. 18 No. 1, January 2023: 13-19                  ISSN 1907-1744 (Cetak)  

DOI: 10.29303/jpm.v18i1.4507 ISSN 2460-1500 (Online) 

19 

EDU-MAT: Jurnal Pendidikan Matematika, 

3(1) 

[16] [16] R. H Ennis, Critical Thingking. 

New Jersey: Prentice-Hall, 1995.  

[17] [17] Dania, A., Nagykaldi, Z., 

Haaranen, A., Muris, J. W., Evans, P. H., 

Mäntyselkä, P., & van Weel, C. (2021). A 

review of 50-years of international literature on 

the internal environment of building practice-

based research networks (PBRNs). The Journal 

of the American Board of Family 

Medicine, 34(4), 762-797.  

[18] [18] Mansyur, H., Paputungan, M., & 

Iyabu, H. (2015). Analisis Kesulitan Siswa 

Kelas XI SMA Negeri 1 Kabila dalam 

Memahami Materi Laju Reaksi dengan 

Menggunakan Two-Tier Multiple Choice 

Diagnostic Instrument. Skripsi, 1(441411065). 

[19] [19] Maryanti, R. I. N. A., Hufad, A. C. 

H. M. A. D., Sunardi, S., & Nandiyanto, A. B. 

D. (2022). Teaching high school students 

with/without special needs and their 

misconception on corrosion. Journal of 

Engineering Science and Technology, 17(1), 

0225-0238. 

[20] Seibert, S. A. (2021). Problem-based learning: 

A strategy to foster generation Z's critical 

thinking and perseverance. Teaching and 

Learning in Nursing, 16(1), 85-88. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


