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Abstract 

Teachers need to know how science process skills and students' critical thinking skills are. This study aims 

to see the relationship between science process skills and critical thinking skills so that teachers can 

determine the appropriate learning methods to improve science process skills and critical thinking skills. 

The researcher employed a sample of 58 students from class IX junior high school Adhyaksa 1 Jambi City. 

The sampling technique in this study using cluster sampling. This study's research design is an associative 

quantitative research method with a correlational research design. Quantitative analysis uses the SPSS 

program to find descriptive, normality tests, linearity tests, and correlation tests. The results showed that 

the significance value obtained was less than 0.05. It was seen that there was a relationship between 

students' process skills and students' critical thinking abilities 
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Hubungan Keterampilan Proses Sains dengan Keterampilan Berpikir Kritis di SMP Kota Jambi 

 

Abstrak 

Sangat penting bagi guru untuk mengetahui bagaimana keterampilan proses sains dan kemampuan 

berpikir kritis siswa. Penelitian ini bertujuan untuk meilihat hubungan antara keterampilan proses sains 

dan kemampuan berpikri kritis sehingga guru bisa menentukan metode pembelajaran yang tepat untuk 

meningkatkan keterampilan prooses sains dan kemampuan berpikir kritis. Sampel yang digunakan 

peneliti adalah siswa kelas IX SMP Adhyaksa 1 Kota Jambi yang berjumlah 58 siswa. Teknik pengambilan 

sampel dalam penelitian ini menggunakan cluster sampling. Desain penelitian yang digunakan dalam 

penelitian ini adalah metode penelitian kuantitatif asosiatif dengan desain penelitian korelasional. 

Analisis kuantitatif menggunakan program SPSS untuk mencari deskriptif, uji normalitas, uji linieritas 

dan uji korelasi. Hasil penelitian menunjukkan bahwa nilai signifikansi yang diperoleh lebih kecil dari 

0,05 hal ini terlihat bahwa terdapat hubungan antara keterampilan proses siswa dengan kemampuan 

berpikir kritis siswa 
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I. INTRODUCTION 

Education is an activity carried out by 

someone to gain knowledge, skills, and habits 

in life [1][2]. Essential activities in the 

learning process are parts of education [3]. 

Education in Indonesia has progressed well 

and still needs more development to be better 

[4]. Informal education, science is an 

important study. Science is mastery of a 

collection of knowledge in the form of facts, 

concepts, or principles and is a process of 

discovery [5]. Natural Sciences consist of 

several fields of learning, one of which is 

Physics. 

Physics is one branch of natural science 

that is fundamental for students to understand 

the natural phenomena that occur around them 

[6][7]. The goals of teaching physics can be 

classified into four categories: Cognitive, 

metacognitive, emotional (or effective), and 

practical goals [8]. There are still many 

weaknesses to learning physics in developing 

the ability to reason and think inductive and 

deductive analysis using physics concepts and 

principles [9]. One of the causes is when the 

physics learning process is done using 

conventional methods students only know the 

concepts of physics alone without knowing 

how to obtain these concepts [10]. To 

overcome this problem in learning physics, 

requires the process skills and ability to think 

critically. 

Science process skills are critical 

thinking abilities that assist students in 

learning how to solve issues and find solutions 

through knowledge [11]. Science process 

skills have two categories: basic science and 

science process integration skills [12]. Process 

skills consist of basic skills, where these basic 

skills will be the basis for further skill 

development [13]. Basic science process skills 

consist of observing, classifying, predicting, 

measuring, inferring, and communicating [14].  

Learning will be more meaningful if 

students are allowed to know and be actively 

involved in finding concepts from existing 

phenomena from the environment with the 

teacher's guidance [15]. Thus, to learn these 

concepts, science process skills are needed. 

Process skills and scientific attitudes can be 

developed by providing direct experience to 

students. One of them is through practical 

activities or experiments [16]. Students who 

do not have the science process skills, then 

these students are not able to obtain 

information and find solutions in solving 

problems, so this will make mastery of 

concepts less than the maximum. Science 

process skills are a medium for developing 

higher-order thinking skills such as critical 

thinking.  

Critical thinking is to use cognitive 

skills or strategies that enhance desired 

learning outcomes [17]. The purpose of 

critical thinking has a broader view of critical 

thinking which is almost the same as ideal 

ideality [18]. Critical thinking includes basic 

intellectual skills, but these skills can be used 

to serve two different purposes: self-centered 

or other thoughts [19]. Critical thinking is a 
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process that depends on, develops a variety of 

skills and qualities of self [20]. Critical 

thinking involves more than just possessing 

and applying certain skills in terms of logic 

[21]. 

Good critical thinking skills are 

essential for students to analyze thoughts, 

arguments, solve problems carefully [22]. 

Students must have critical thinking skills in 

general and specific aspects in order to have 

effective critical thinking skills. The ability to 

think critically on specific aspects is that 

students can understand the concepts learned. 

In contrast, the general aspects of students can 

solve problems and phenomena in daily life 

that require a correct understanding of 

physical concepts [23]. The lack of students' 

critical thinking skills can be caused by 

students who lack knowledge of learning 

concepts and materials [24]. 

Misunderstanding the concept of learning can 

cause student learning outcomes to below [25]. 

Therefore, it is crucial to know the students' 

critical thinking skills in every physics 

learning material at school.  

Knowledge about static fluid material is 

not enough for students to learn theories or 

concepts, but students need a skill. Learning 

will be more meaningful if students are 

allowed to know and be actively involved in 

finding concepts from existing phenomena 

from the environment with the teacher's 

guidance [15]. Thus to learn these concepts, 

science process skills are needed. Process 

skills and scientific attitudes can be developed 

by providing direct experience to students. 

One of them is through practical activities or 

experiments [16]. Practical activities in 

learning physics have a motivational role in 

learning, provide opportunities for students to 

develop some skills, and improve the quality 

of student learning [26]. Practicum has three 

functions: training, giving feedback, and 

increasing motivation, which requires 

information processing skills information [27]. 

Teaching and learning process with this 

experimental method, students are allowed to 

experience themselves or do it themselves, 

follow a process, observe an object, analyze, 

prove and draw their conclusions about an 

object, situation, or process of something [28]. 

Practicum activities become one of the 

learning activities for students to develop the 

ability to think, analyze, solve problems, 

prove and draw conclusions of an object from 

the material being studied [29].  

Based on the facts in the field research 

[26], it was found that SMP Negeri 4 Kragan 

Rembang had low-quality students in 

understanding the concepts of Physics 

Science, studying, and working on Physics 

Science problems, which had an impact on the 

achievement of Physics Science scores. The 

research results [30] found that the science 

process skills of junior high school students in 

Jambi on several indicators were still low.[31] 

also argues that in studying science, students 

are still theoretical and do not develop critical 

thinking skills. 

The physics learning process requires 

special abilities, namely science process skills, 

and critical thinking skills. It is necessary to 

see whether the students' science process 

skills and critical thinking skills are low or 

high. Based on this description, this research 

aims to know the relationship between science 

process skills and critical thinking skills so 

that teachers can determine the appropriate 

learning methods to improve science process 

skills and critical thinking skills. 

 

II. METHOD 

The research design used in this study is 

an associative quantitative research method 

with a correlational research design. 

Associative quantitative research is research 

that aims to determine the relationship 

between two and more variables [32]. Based 

on [33] correlational design is a procedure in 

quantitative research used by researchers to 
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measure the degree of association 

(relationship) between two or more variables 

using the statistical analysis correlation 

procedure. 

The sample used by researchers was 

grade IX students of Adhyaksa 1 Junior High 

School, Jambi City, totaling 58 students. The 

sampling technique in this study uses cluster 

sampling. Cluster sampling (Area Sampling) 

is used to determine the sample if the object to 

be studied or the data source is very broad, for 

example, residents of a country, province, or 

district [34]. 

In this study, the instruments used were 

ten essay questions validated by experts and 

an observation sheet for the science process 

skills that expert validators had validated. The 

rubric assessment instrument tests rubric 

critical thinking skills. Rubric used has a 

range of sectors 0 to 4. Data on the 

observation sheet will be analyzed using 

descriptive statistics. Descriptive statistics 

display general trends in data to describe one 

variable [33].  The percentage for each 

indicator sought is then stated in several 

categories, namely the Very not good (VNG), 

Not Good (NG), Good (G), Very Good (VG) 

categories.  

The data in this study used quantitative 

analysis data using the SPSS program to 

search for descriptive, normality tests, 

linearity tests, and correlation tests. 

Descriptive statistics are descriptions or 

presentations of large amounts of data, in this 

case, in the form of summary frequencies, for 

example, modes, mean, median, minimum, 

maximum, and standard deviations, and 

statistical inference using product-moment 

correlations [32]. 

 

Table 1. Intervals of Critical Thinking Skills 

No Interval Category  

1 10.00 - 17.50 Very not good 

2 17.51 - 25.00 Not good 

3 25.01 – 32.50 Good  

4 32.51 – 40.00 Very good 

 

Table 2. Categories of Student Science Process Skill 

Interval  Category 

46.00 - 80.50 Very not good 

80.51 - 115.00 Not good 

115.01 - 149.50 Good  

149.51 - 184.00 Very good 

  

III. RESULTS AND DISCUSSION  

The analysis of the mastery of science 

skills and critical thinking skills of students 

with static fluid material can be seen in table 

3 and Table 4.

 

Table 3. Results of Students' Science Process Skills 

Nu Interval  Category  Mean Median Min Max % f 

1 46.00 - 80.50 VNG 

105.4 87.5 66 178. 

41.4 24 

2 80.51 - 115.00 NG 19.0 11 

3 115.01 - 149.50 G 20.7 12 

4 149.51 - 184.00 VG 19.0 11 

 

Table 3, which comes from 58 

respondents from junior high school 

Adhyaksa 1, Jambi city, shows that students' 

science process skills are categorized as not 

good. Of the 58 respondents, the results were 

processed using the SPSS application. It was 

obtained that the science process skills of 

students who were categorized as very bad 

had the highest percentage of 24 people with 

a percentage of 41.4 %.
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Table 4. Results of Students' Critical Thinking Skills 

Nu Interval Category  Mean Median Min Max % f 

1 10.00 - 17.50 VNG 

22.25 22 10 40 

36.2 21 

2 17.51 - 25.00 NG 22.4 13 

3 25.01 – 32.50 G 24.1 14 

4 32.51 – 40.00 VG 17.2 10 

  

Table 4, which comes from 58 

respondents from junior high school 

Adhyaksa 1, Jambi city, shows that students' 

critical thinking skills are categorized as not 

good. From 58 respondents, the results were 

processed using the SPSS application, and it 

was found that students' critical thinking skills 

were categorized as very low and had the 

highest percentage of 21 people with a rate of 

36.2 %. 

Furthermore, the data were analyzed to 

know the relationship between two variables: 

the relationship between science process skills 

and students' critical thinking skills using the 

Pearson correlation test. According to Sinaga, 

et al. a normality test is used to determine 

whether the sample comes from a population 

that is normally distributed or not [35]. There 

are several techniques used to test data 

normality, namely the Kolmogorov-Smirnov 

test. The linearity test is used to assess 

whether the specifications of the model used 

are correct or not (Enterprise, 2014). Based on 

the normality test results, it is known that the 

significance value is 0.274 > 0.05. It can be 

concluded that the residual value is normally 

distributed. Based on the results of the 

linearity test, the significance value of 

deviation from linearity is known to be 0.26, 

meaning > 0.05. It can be concluded that there 

is a linear relationship between science 

process skills and critical thinking abilities. 

From the results of the normality and linearity 

test, it is known that the data is homogeneous 

and linear. The Pearson correlation test will be 

performed to see the relationship between 

science process skills and critical thinking 

skills. 

 

Table 5. Relationship Between Process Skills and Students' Critical Thinking Skills 

Variable SPS CTS 

r Sig. (2-tailed) r Sig. (2-tailed) 

SPS 1  0.317 0.015 

CTS 0.317 0.015 1   

  

From Table 5. We can see the significant 

value obtained by 0.015 smaller than 0.05, it 

appears that there is a relationship between 

science process skills with the ability to think 

critically students on the value of person 

correlation 0.317 means that there is a weak 

correlation between science process skills 

with students' critical thinking skills. If the 

value of sig. < 0.05, then there is a relationship 

[37]. 

Science process skills are one of the 

important process skills students have [38]. 

Process skills are acquired skills and basic 

skills. Where these basic skills will develop 

higher skills. Students can use science process 

skills to solve physical problems in daily life 

[39]. Description of the science process skills 

of junior high school students on static fluid 

material is presented in Table 3. Table 3 shows 

the process skills of junior high school 

students are relatively low because the highest 

percentage of 41.4 %, is in a very bad category. 

Researchers also conducted interviews with 

two students to see students' science process 
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skills. From the interview results, it can be 

seen that, through the activities of the 

curriculum, it can be seen that the science 

process skills of Adhyaksa 1 Junior High 

School students in Jambi City are not good. 

Because in general, teaching and learning 

activities that occur during this are still 

traditional and rarely carry out practical 

activities. Students do not explore the science 

process skills and the low quality of students 

in understanding concepts. Skill in the process 

of science and critical thinking ability is 

closely related because students who do not 

have the ability of the science process then the 

student's thinking will not be critical. 

Critical thinking is to use cognitive 

skills or strategies that enhance desired 

learning outcomes [17]. The purpose of 

critical thinking has a broader view of critical 

thinking which is almost the same as ideal 

ideality [18]. The findings of the analysis of 

students' critical thinking abilities are known, 

and students' critical thinking abilities are 

categorized as very low, with students 

obtaining the maximum percentage of 36.2 

percent in the very low group. According to 

observations and discussions with teachers 

and students, kids' critical thinking skills 

remain low. Because students are more likely 

to observe rather than participate during 

practicum. Students also do not provide an 

optimal response to the problems raised by the 

teacher so that students 'critical thinking skills 

are low. The high and low ability of students' 

critical thinking is certainly some factors. One 

of the causes is the lack of understanding of 

the concept and misconception of static fluid 

material. 

The results of the Pearson correlation 

analysis that have been carried out show that 

there is a weak correlation between science 

process skills and students' critical thinking 

skills. The weak correlation occurs because 

most students both have low science process 

skills and critical thinking skills. Students 

who have low processing skills will tend to 

have low critical thinking abilities. In the 

indicator of science process skills, there are 

indicators of the ability to think critically. If 

students master science process skills, 

students also have critical thinking. This is the 

same, except that according to the findings of 

the research [40], science process skills 

appear to strongly associate with critical 

thinking, and children with low science 

process skills have moderate or low critical 

thinking skills. 

Students who have low process skills 

tend to have low critical thinking skills and 

moderate critical thinking skills. This can be 

seen in the achievement of the seven 

indicators of critical thinking, each of which 

has average achievements in students with 

average critical thinking. Students who have 

low overall critical thinking ability indicator 

achievement are characterized by thinking 

that is not aware of the proper standards in 

terms of clarity, accuracy, relevance, and 

limited thinking stages. The level of thinking 

that is not aware of the standard of logical 

thought relevance is included in the lowest 

thinking category, namely thinking that is not 

reflected while thinking with limited insight is 

included in the category of challenging and 

initiatory thinking. Students who can form 

science process skills will help students 

master the next skill [41] Students who have 

science process skills will think critically. 

Critical thinking skills are required to 

understand the concept well [42]  

With this research, students become 

motivated to improve process skills and 

critical thinking skills through practical 

activities to become more active and more 

familiar with learning concepts and improve 

student learning outcomes. Teachers know 

learning techniques that can improve science 

process skills and students' critical thinking 

skills so that teachers can be more innovative 

and creative. The teacher can also find out the 
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extent of science process skills and students' 

critical thinking skills through the practicum. 

The results of this study can be used as input 

for the school to apply practical methods to 

improve students' science process skills and 

critical thinking skills, as well as improving 

the quality and function of schools as 

educational facilities and infrastructure. 

 

IV. CONCLUSION 

Science process skills and junior high 

school students 'critical thinking skills on 

density material are classified as low. The 

results of the Pearson correlation analysis that 

have been conducted show that there is a weak 

correlation between science process skills and 

students' critical thinking skills. Students who 

have low scientific processing skills will have 

low critical thinking abilities, and vice versa. 

The importance of science process skills for 

junior high school students is that students 

learn meaningfully using knowing and being 

actively involved in discovering concepts 

from existing phenomena in the environment. 

The meaningful learner is learning that 

involves students directly, and learning will be 

easy to remember. 

 

REFERENCES 

[1] Asrial, Syahrial, Kurniawan DA, Perdana R, 

and Nugroho P. Supporting Technology 4.0: 

Ethoconstructivist Multimedia for Elementary 

Schools. Internasional Journal Online 

Biomedical Engineering (iOJE). 2019; 15(14): 

54–66. DOI: 

https://doi.org/10.3991/ijoe.v15i14.11365. 

[2] Astalini, Kurniawan DA, and Sumaryanti. 

Sikap Siswa Terhadap Pelajaran Fisika di 

SMAN Kabupaten Batanghari. Jurnal Ilmu 

Pendidikan Fisika (JIPF). 2018; 3(2): 59-64. 

DOI: https://doi.org/10.26737/jipf.v3i2.694. 

[3] Darmaji, Kurniawan DA, Astalin, and Nasih 

NR. Persepsi Mahasiswa pada Penuntun 

Praktikum Fisika Dasar II Berbasis Mobile 

Learning. Jurnal Pendidikan: Teori, 

Penelitian dan Pengembangan. 2019; 4(4): 

516–523. Available from:  

http://journal.um.ac.id/index.php/jptpp/article

/view/12345.  

[4] Astalini, Kurniawan DA, and Putri AD. 

Identifikasi Sikap Implikasi Sosial dari IPA, 

Ketertarikan Menambah Waktu Belajar IPA, 

dan Ketertarikan Berkarir Dibidang IPA 

Siswa SMP Se-Kabupaten Muaro Jambi. 

Tarbiah: Jurnal Ilmiah Kependidikan. 2018; 

7(2): 93–108. DOI: 

 http://dx.doi.org/10.18592/tarbiyah.v7i2.214

2. 

[5] Rosa FO. Pengembangan Modul 

Pembelajaran IPA SMP pada Materi Tekanan 

Berbasis Keterampilan Proses Sains. JPF 

(Jurnal Pendidikan Fisika). 2015; 3(1): 49-63. 

DOI: http://dx.doi.org/10.24127/jpf.v3i1.21. 

[6] Sambada D. Peranan Kreativitas Siswa 

Terhadap Kemampuan Memecahkan Masalah 

Fisika dalam Pembelajaran Kontekstual. 

Jurnal Peneliian Fisika dan Aplikasinya 

(JPFA). 2012; 2(2): 37-47. DOI: 

http://dx.doi.org/10.26740/jpfa.v2n2.p37-47 

[7] Yediarani RD, Maison, and Syarkowi A. 

Scientific Reasoning Abilities Profil of Junior 

High School Students in Jambi. Indonesian 

Journal of Science Education (IJOSE). 2019; 

3(1): 21-25. DOI: 

http://dx.doi.org/10.31002/ijose.v3i1.627. 

[8] Seroglou F and Koumaras P. The Contribution 

of the History of Physics in Physics 

Education : A Review. Science Education and 

Culture. 2001; 327–346. DOI: 

 https://doi.org/10.1007/978-94-010-0730-6_21. 

[9] Halim A. Pengaruh Strategi Pembelajaran dan 

Gaya Belajar Terhadap Hasil Belajar Fisika 

Siswa SMPN 2 Secanggang Kabupaten 

Langkat.  Pelangi Pendidikan. 2015; 22(1): 

141–158. Available from: 

https://jurnal.unimed.ac.id/2012/index.php/pe

langi/article/view/2760. 

[10] Ningsi AP and Nasih NR. Mendeskripsikan 

Keterampilan Proses Sains Mahasiswa 

Pendidikan Fisika Universitas Jambi pada 

https://doi.org/10.3991/ijoe.v15i14.11365
https://doi.org/10.26737/jipf.v3i2.694
http://journal.um.ac.id/index.php/jptpp/article/view/12345
http://journal.um.ac.id/index.php/jptpp/article/view/12345
http://dx.doi.org/10.18592/tarbiyah.v7i2.2142
http://dx.doi.org/10.18592/tarbiyah.v7i2.2142
http://dx.doi.org/10.24127/jpf.v3i1.21
http://dx.doi.org/10.26740/jpfa.v2n2.p37-47
http://dx.doi.org/10.31002/ijose.v3i1.627
https://doi.org/10.1007/978-94-010-0730-6_21
https://jurnal.unimed.ac.id/2012/index.php/pelangi/article/view/2760
https://jurnal.unimed.ac.id/2012/index.php/pelangi/article/view/2760


Jurnal Penelitian Fisika dan Aplikasinya (JPFA), 2021; 11(1): 29-38 

Maison et al.  36 

Metari Pembiasan pada Lensa Cembung 

dengan Menggunakan E- Modul.  EKSAKTA 

Jurnal Penelitian dan Pembelajaran MIPA. 

2020; 5(1): 35–43. Available from: 

http://jurnal.um-

tapsel.ac.id/index.php/eksakta/article/view/11

60.  

[11] Darmaji, Kurniawan DA, Suryani A, and 

Lestari A. An Identification of Physics Pre-

Service Teachers’ Science Process Skills 

Through Science Process Skills-Based 

Practicum Guidebook. Jurnal Ilmu 

Pendidikan Fisika Al-Biruni. 2018; 7(2): 239-

245. DOI:  

https://doi.org/10.24042/jipfalbiruni.v7i2.269

0.  

[12] Hırça N. The Influence of Hands-on Physics 

Experiments on Scientific Process Skills 

According to Prospective Teachers' 

Experiences. Europian Journal Physics 

Education. 2012; 4(1): 1–9.  Available From: 

http://ejpe.erciyes.edu.tr/index.php/EJPE/arti

cle/view/82. 

[13] Darmaji, Kurniawan DA, and Lestari A. 

Deskripsi Keterampilan Proses Sains 

Mahasiswa Pendidikan Fisika pada Praktikum 

Suhu dan Kalor. Jurnal Riset dan Kajian 

Pendidikan Fisika (JRKPF). 2018; 5(2): 68-

72. DOI: 

http://dx.doi.org/10.12928/jrkpf.v5i2.10735. 

[14] Raj RG and Devi SN. Science Process Skills 

and Achievement in Science Among High. 

School  Research  Journal Interdisciplinary 

Studies. 2014; 2(15): 2435–2443. Available 

from: http://oaji.net/articles/2015/1174-

1421150237.pdf. 

[15] Hilman. Pengaruh Pembelajaran Inkuiri 

Terbimbing dengan Mind Map Terhadap 

Keterampilan Proses Sains dan Hasil Belajar 

IPA. Jurnal Pendidikan Sains. 2014; 2(4): 

221-229. Available from: 

http://journal.um.ac.id/index.php/jps/article/vie

w/4537. 

[16] Hartono and Oktafianto WR. Keefektifan 

Pembelajaran Praktikum IPA Berbantu LKS 

Discovery untuk Mengembangkan 

Keterampilan Proses Sains. UPEJ Unnes 

Physics Education Journal. 2014; 3(1): 16-22. 

Available from: 

https://journal.unnes.ac.id/sju/index.php/upej/

article/view/3104.  

[17] Halpern DF. No TitleThought & Knowledge: 

An Introduction to Critical Thinking. New 

Jersey London: Lawrence Erlbaum Associates; 

2003. 

[18] Siegel H. Critical Thinking. International 

Encyclopedia of Education. 2010; 141–145. 

DOI: https://doi.org/10.1016/B978-0-08-

044894-7.00582-0. 

[19] Paul RW and Elder L. Table of Contents 

Critical Thinking: Tools for Taking Charge of 

Your Professional and Personal Life. New 

Jersey: Financial Times Prentice Hall; 2002. 

[20] Cottrell S. Critical Thinking Skills: 

Developing Effective Analysis and Argument. 

New York: Palcrave Macmillan; 2005. 

[21] Byrne MS and Johnstone AH. Critical 

Thinking and Science Education. Studies in 

Higher Education. 2006; 12(3): 37–41. DOI: 

https://doi.org/10.1080/03075078712331378

102. 

[22] Ritdamaya D and Suhandi A. Konstruksi 

Instrumen Tes Keterampilan Berpikir Kritis 

Terkait Materi Suhu dan Kalor. Jurnal 

Penelitian Pengembangan Pendidikan  

Fisika (JPPPF). 2016; 2(2): 87–96. DOI: 

https://doi.org/10.21009/1.02212. 

[23] Tiruneh DT, Cock MD, Weldeslassie AG, 

Elen J, and Janssen R. Measuring Critical 

Thinking in Physics : Development and 

Validation of a Critical Thinking Test in 

Electricity and Magnetism. International 

Journal of Science and Mathematics 

Education. 2017; 15: 663-682. DOI: 

https://doi.org/10.1007/s10763-016-9723-0. 

[24] Sundari PD, Parno, and Kusairi S. Students’ 

Critical Thinking Ability in Integrated 

Learning Model. Jurnal Kependidikan. 2018; 

2(2): 348–360. Available From:  

https://journal.uny.ac.id/index.php/jk/article/v

http://jurnal.um-tapsel.ac.id/index.php/eksakta/article/view/1160
http://jurnal.um-tapsel.ac.id/index.php/eksakta/article/view/1160
http://jurnal.um-tapsel.ac.id/index.php/eksakta/article/view/1160
https://doi.org/10.24042/jipfalbiruni.v7i2.2690
https://doi.org/10.24042/jipfalbiruni.v7i2.2690
http://ejpe.erciyes.edu.tr/index.php/EJPE/article/view/82
http://ejpe.erciyes.edu.tr/index.php/EJPE/article/view/82
http://dx.doi.org/10.12928/jrkpf.v5i2.10735
http://oaji.net/articles/2015/1174-1421150237.pdf
http://oaji.net/articles/2015/1174-1421150237.pdf
http://journal.um.ac.id/index.php/jps/article/view/4537
http://journal.um.ac.id/index.php/jps/article/view/4537
https://journal.unnes.ac.id/sju/index.php/upej/article/view/3104
https://journal.unnes.ac.id/sju/index.php/upej/article/view/3104
https://doi.org/10.1016/B978-0-08-044894-7.00582-0
https://doi.org/10.1016/B978-0-08-044894-7.00582-0
https://doi.org/10.1080/03075078712331378102
https://doi.org/10.1080/03075078712331378102
https://doi.org/10.21009/1.02212
https://doi.org/10.1007/s10763-016-9723-0
https://journal.uny.ac.id/index.php/jk/article/view/13761


Jurnal Penelitian Fisika dan Aplikasinya (JPFA), 2021; 11(1): 29-38 

Maison et al.  37 

iew/13761. 

[25] Aminudin AH, Rusdiana D, Samsudin A, 

Hasanah L, and Maknun J. Measuring Critical 

Thinking Skills of 11th-Grade Students on 

Temperature and Heat. Journal of Physics: 

Conference Series. 2019; 1280(5): 052062. 

DOI: https://doi.org/10.1088/1742-

6596/1280/5/052062.   

[26] Murniati NAN and Mustika I. Upaya 

Meningkatkan Hasil Belajar IPA-Fisika 

Melalui Pembelajaran Praktikum dengan 

Memanfaatkan Alat dan Bahan Di 

Lingkungan Sekitar pada Siswa Kelas VII 

SMP Negeri 4 Kragan Rembang Tahun Ajaran 

2008/2009. Jurnal Penelitian Pembelajaran 

Fisika. 2011; 2(1):  89–99. DOI: 

https://doi.org/10.26877/jp2f.v2i1/April.129.  

[27] Kustijono R, Jatmiko B, and Ibrahim M. The 

Effect of Scientific Attitudes Toward Science 

Process Skills in Basic Physics Practicum by 

Using Peer Model. International Journal of 

GEOMATE. 2018; 15(50): 82–87. Available 

from: 

https://www.geomatejournal.com/node/1140. 

[28] Kurniawati L, Akbar RO, and Misri MA. 

Keterampilan Berpikir Kritis Matematika 

Siswa Kelas VII SMPN 3 Sumber Kabupaten 

Cirebon. EduMa Mathematics Education 

Learning and Teaching. 2015; 4(2): 62–74. 

DOI: 

http://dx.doi.org/10.24235/eduma.v4i2.30. 

[29] Royani I, Mirawati B, and Jannah H. 

Pengaruh Model Pembelajaran Langsung 

Berbasis Praktikum Terhadap Keterampilan 

Proses Sains dan Kemampuan Berpikir Kritis 

Siswa. Prisma Sains: Jurnal Pengkajian Ilmu 

dan Pembelajaran Matematika dan IPA IKIP 

Mataram. 2018; 6(2): 46-55. DOI: 

http://dx.doi.org/10.33394/j-ps.v6i2.966. 

[30] Sukarno, Permanasari A, and Hamidah I. The 

Profile of Science Process Skill (SPS) Student 

at Secondary High School (Case Study in 

Jambi). International Journal Science 

Engineering Research (IJSER). 2013; 1(1): 

79-83. Available from: 

https://www.ijser.in/archives/v1i1/MDExMz

A5MTg=.pdf.   

[31] Wahyuni S. Pengembangan Bahan Ajar IPA 

untuk Meningkatkan Kemampuan Berpikir 

Kritis Siswa SMP. Prosiding Seminar 

Nasional Fisika dan Pendidikan Fisika 

(SNFPF). 2015; 6(6): 300–305. Available 

From: 

https://jurnal.fkip.uns.ac.id/index.php/prosfis

1/article/view/7857. 

[32] Cohen L, Manion L, and Morrison K. 

Research Methods in Education. New York: 

Routledge; 2018. 

[33] Creswell JW. Research Design: Pendekatan 

Kualitatif, Kuantitatif, dan Mixed. Yogyakarta: 

Pustaka Pelajar; 2013. 

[34] Sugiyono. Statistika untuk Penelitian. 

Bandung: Alfabeta; 2016. 

[35] Sinaga EK, Matondang Z, and Sitompul H. 

Statistika: Teori dan Aplikasi Pada 

Pendidikan. Jakarta: Yayasan Kita Menulis; 

2009. 

[36] Jubilee E. SPSS untuk Pemula. Jakarta: PT. 

Gramedia, 2014. 

[37] Gall MD, Borg WR, and Gall JP. Educational 

Research: An Introduction. 7th Edition. USA: 

Pearson Education Inc.; 2003. 

[38] Yadaeni A, Kusairi S, and Parno. Penguasaan 

Konsep dan Keterampilan Proses Sains Siswa 

Kelas XII pada Materi Fluida Statis. Jurnal 

Pendidikan Teori, Penelitian, dan 

Pengembangan. 2018; 3(3): 357–364. 

Available From: 

http://journal.um.ac.id/index.php/jptpp/article

/view/10657.  

[39] Zeidan AH and Jayosi MR. Science Process 

Skills and Attitudes toward Science among 

Palestinian Secondary School Students. World 

Journal Education. 2015; 5(1): 13–24. DOI: 

http://dx.doi.org/10.5430/wje.v5n1p13. 

[40] Nugraha AJ, Suyitno H, and Susilaningsih E. 

Analisis Kemampuan Berpikir Kritis Ditinjau 

dari Keterampilan Proses Sains dan Motivasi 

Belajar melalui Model PBL Abstrak. Journal 

Primary Education. 2017; 6(1): 35–43. 

https://journal.uny.ac.id/index.php/jk/article/view/13761
https://doi.org/10.1088/1742-6596/1280/5/052062
https://doi.org/10.1088/1742-6596/1280/5/052062
https://doi.org/10.26877/jp2f.v2i1/April.129
https://www.geomatejournal.com/node/1140
http://dx.doi.org/10.24235/eduma.v4i2.30
http://dx.doi.org/10.33394/j-ps.v6i2.966
https://www.ijser.in/archives/v1i1/MDExMzA5MTg=.pdf
https://www.ijser.in/archives/v1i1/MDExMzA5MTg=.pdf
https://jurnal.fkip.uns.ac.id/index.php/prosfis1/article/view/7857
https://jurnal.fkip.uns.ac.id/index.php/prosfis1/article/view/7857
http://journal.um.ac.id/index.php/jptpp/article/view/10657
http://journal.um.ac.id/index.php/jptpp/article/view/10657
http://dx.doi.org/10.5430/wje.v5n1p13


Jurnal Penelitian Fisika dan Aplikasinya (JPFA), 2021; 11(1): 29-38 

Maison et al.  38 

Available from: 

https://journal.unnes.ac.id/sju/index.php/jpe/a

rticle/view/14511.   

[41] Rubin RL and Norman JT. Systematic 

Modeling versus the Learning Cycle: 

Comparative Effects on Integrated Science 

Process Skill Achievement. Journal of 

Research Science Teaching. 1992; 29(7): 715–

727. DOI: 

https://doi.org/10.1002/tea.3660290708. 

[42] Puspita AR, Paidi, and Nurcahyo H. Analisis 

Keterampilan Proses Sains LKPD Sel di SMA  

Negeri. Jurnal Prodi Pendidikan Biologi. 

2017; 6(3): 164–170. Available from: 

http://journal.student.uny.ac.id/ojs/ojs/index.

php/pbio/article/view/7972/7594.

 

https://journal.unnes.ac.id/sju/index.php/jpe/article/view/14511
https://journal.unnes.ac.id/sju/index.php/jpe/article/view/14511
https://doi.org/10.1002/tea.3660290708
http://journal.student.uny.ac.id/ojs/ojs/index.php/pbio/article/view/7972/7594
http://journal.student.uny.ac.id/ojs/ojs/index.php/pbio/article/view/7972/7594

