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Abstract. In the learning context of 21st century, teachers encounter many challenges in 

optimizing the process and the outcome of learning. Students who have higher order thinking 

skills will be able to think of scientific creativity, critical thinking and creative thinking. In this 

study, identification is done by measuring the ability of scientific creativity, critical thinking 

and creative thinking skills by HOTS student worksheet.  The result showed that student’s 

scientific creativity with 6 indicators need to be develop esspecialy for physics problem solving 

and technical production. For critical thinking skills students obtain moderate results but have 

shown good results in answering physics problem. For creative thinking skills students get 

good results on the indicator fluency, flexibility and elaboration but for the originality still 

needs to be developed. Therefore, it is very important to develop a proper physics intructional 

design that can develop scientific creativity, crtical thinking and creative thinking skills. 

1. Introduction

The competence of high school graduates is desirable who can solve problems and apply in 

everyday life of students. To succeed in the life, students need skills that support them such as 

scientific creativity, critical thinking, creative thinking, collaborative problem solving, innovation, 

literacy, communication and collaboration [1] [2] [3] [4] [5]. The results of previous studies in 

scientific creativity [6] [3] suggest that as scientific creativity in learning activities are important in 

identifying problems, exploring different methods, and exploring alternative solutions. Scientific 

creativity in science education consists of several aspects including: knowledge, intellectual ability, 

personality and motivation, and environment [17], ability to learn scientific knowledge and scientific 

problem solving [18]; [16], and social or personal value [6] as well as studying the essential nature and 

superiority of scientific thought [19]. The result of previous studies in critical thinking [2] stated that 

Critical thinking skills are one of the basic modalities or intellectual models that are essential to 

everyone and are a fundamental part of one's maturity [7]. Meanwhile the result of previous studies in 

creative thinking [8] [3] stated that creative thinking deals with how people approach problems and 

rely on personalities and thinking styles [31]. 

Digital Repository Universitas Jember

http://repository.unej.ac.id/
http://repository.unej.ac.id/


ICOPAMBS 2019

Journal of Physics: Conference Series 1465 (2020) 012075

IOP Publishing

doi:10.1088/1742-6596/1465/1/012075

2

 

 

 

 

 

 

 

 

The results of research gained related scientific creativity, critical thinking, and creative thinking in 

education have been reported in many studies [3] [9] [1][10] [30]. Some previous research results 

showed that many teachers and lecturers have limited pedagogical knowledge and skills, especially in 

designing effective learning activities in training the students’ skills [2].  

Based on interviews with senior high school physics teachers in Jember, the problems that are often 

faced in the learning of physics is the low learning outcomes. Based on daily test results on Newton’s 

law material in class XI of academic year 2017/2018 shows that the highest percentage of students 

answered one correct item on Newton’s law material that is 44,1% and lowest percentage that is 

13,22%. This shows that the result of physics learning of class XI students is low [11]. One of the 

causes of low learning outcomes is that students have difficulty in understanding the concepts of 

physics. This indicates that the level of mastery of the physics concept of students is low. The results 

show that students' scientific creativity ability is still low [3] [26]. 

The importance of mastering the concept on the cognitive aspect, does not necessarily ignore the 

balance of affective and psychomotor aspects. Because in the learning process in accordance with the 

2013 curriculum, it is also necessary to pay attention to the soft skill aspects such as collaborative 

ability, mutual respect, sense of belonging, and sense of responsibility [12]. Aspects of high-order 

thinking in accordance with the 21st century in the aspects of soft skills are the ability of scientific 

creativity, critical thinking skills and creative thinking skills. Aspects that are measured on learning 

are aspects of scientific creativity, critical thinking skills and creative thinking skills [4]. The ability of 

scientific creativity, critical thinking skills and creative thinking skills are essential in today's learning 

because students are trained in higher order thinking skills in these aspects.  

According to the 21st Century Learning framework, "Learning and Innovation" includes: creativity 

and innovation, critical thinking and problem solving and communication and collaboration in the 

context of higher-order thinking [13] in this research focused on scientific creativity, critical thinking 

and creative thinking. Higher order thinking skills based on [20] are defined as the cognitive abilities 

of students who, according to Bloom's unincorporated level of cognitive, evaluation, and creative 

cognitive abilities [29]. High-level thinking is the embodiment of critical thinking, creative, and 

problem solving. Based on the results of the exploration of creativity in the literature, scientific 

creativity is defined as a kind of intellectual nature or ability to produce or potentially produce a 

specific product that is original and has social or personal value, designed with a specific purpose in 

mind, using certain information [8].  

Torrance [6] considers fluency, flexibility and originality the main features of creativity: Fluency 

means the number of original ideas produced. Flexibility is the ability to be unattached to a 

predetermined approach after the approach can no longer be used efficiently. Originality is interpreted 

statistically: an answer is interpreted as a rare answer, if the answer only appears or occurs 

occasionally in a particular population and such answers are viewed as original [29].  

Every human being can grow and develop into a critical thinker, because in reality human thinking 

will relate to the pattern of self-management. Critical thinking skills are very important possessed by 

students in Physics learning because at the time of learning Physics students are required to be able to 

recognize, solve problems, interfere, analyze, summarize and evaluate. The benefit of critical thinking 

skills for students is to enhance students' academic awards as lifelong learning [14].  

Creative is a performance. Performance in realizing ideas and ideas through a series of intensive 

activities to produce a work of creation. Creative works can be poured in an idea, activity, artwork, to 

a performance that has a unique uniqueness that can attract many people. Creative children are 

children who will always realize creative ideas in the form of ideas in creative activities to produce the 

work. Creative children are children creators. Children who always struggle with activities create a 

masterpiece of the idea they have. The work created embodies novelty and good value based on the 

experience and knowledge of children in learning [15] [29]. 

HOT’S student worksheet is a student worksheet that contains questions about critical thinking skills, 

creative thinking skills and students' scientific creativity abilities. This HOTS student worksheet was 
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created to explore students' abilities related to high order thinking skills. Each question is compiled 

with regard to indicators and aspects of scientific creativity skills, critical thinking and creative 

thinking. 

The purpose of this study are to identify the ability of scientific creativity, critical thinking skills 

and creative thinking ability about Newton's law on student high school in Jember by HOTS student 

worksheet. 

2. Method 

This research was conducted on high school class XI students in Jember in academic year 

2018/2019. The study was conducted in class XI. Score of scientific creativity, critical thinking and 

creative thinking are derived from the questions given to the students. Score of scientific creativity is 

determined based on indicators of unusual use, technical production, hypothesis, science problem 

solving, science product and creative experimental. Score critical thinking skills are expressed in 5 

indicators, namely: Elementary Classification (EC), Basic Support (BS), Inferency (I), Advanced 

Clarification (AC), and Explanation (E). While the score of creative thinking skills expressed in 

aspects of fluency (F), Flexibility (F), Originality (O) and Elaboration (E). 

The type of this research is qualitative descriptive research conducted in high school in Jember in 

the academic year semester 2018/2019. The selection of the sample is done by direct determination 

using purposive sampling method that is in the students of class XI IPA  consisting of 112 students 

namely: group-A, group-B and group-C. 

Techniques used to retrieve data in this study is the documentation of student identity and written 

tests given to students. While the instrument used is a written test in the form of a description (essay) 

about Newton's law which consists of 6 questions of scientific creativity, 5 questions of critical 

thinking and 2 questions of creative thinking. The technique of data analysis to answer the first 

problem formulation is the assessment using the scoring rubric of scientific creativity ability about 

Newton's law which consist of 6 value indicator for quantitative data and using rubric scale of 

scientific creativity ability about Newton's law which consist of four scale ability for qualitative data. 

The technique of data analysis to answer the second problem formulation is the assessment using the 

rubric of critical thinking ability assessment in solving problem about Newton's law which consists of 

5 description of value for quantitative data and using rubric scale critical thinking ability about 

Newton's law which consist of four scale ability for data qualitative. The technique of data analysis to 

answer the third problem formulation is the assessment using the rubric of creative thinking ability 

assessment in solving problem about Newton's law which consists of four description of value for 

quantitative data and using rubric scale creative thinking ability about Newton's law which consist of 

four scale ability for data qualitative . 

Assessment on the ability of scientific creativity based on indicators of unusual use, technical 

production, hypothesis, science problem solving, creative experimental and science product. Indicators 

of scientific creativity ability can be seen in Table 1. 

 

Table 1. Scientific creativity skills indicator [4] 

Scientific Creativity  Skills Sub Skills of Scientific Creativity   

Unusual Use (UU) 1. Using objects for scientific purposes  

2. Assessing fluency, flexibility and originality in 

scientific purposes  

Technical Production (TP) 1. Improving science technical production  

2. Assessing fluency, flexibility and originality  

Hypothesis (H) 1.  Make formulation of the  

 problem and hypothesis 

2. Assessing fluency, flexibility and originality  
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Science Problem Solving (SPS) 1.  Make solving problems in science  

2.  Assessing fluency, flexibility and originality in 

science  

Creative Experimental (CE) 3. 1.    Doing creative experiments  

4. 2.   Assessing fluency, flexibility 

5.       and originality in creative 

6.       experiments 

Science Product (SP) 1. Designing science products  

2. Assessing flexibility and originality in designing 

science products 

 

Assessment of critical thinking skills based on indicators elementary clarification (EC), basic 

support (BS), inference (I), advanced clarification (AC), explanation (E) [25] [26]. Critical thinking 

skills indicators can be seen in Table 2. 

 

Table 2. Critical thinking skills indicator 

Critical Thinking Skills Sub Skills of Critical Thinking 

Providing a simple explanation 

(Elementary clarification)  

1. Focusing questions 

2. Analyze the argument 

3. Ask questions and answer challenging questions 

and clarifications 

Building basic skills (Basic support) 1. 1.  Consider credibility (criteria of a source) 

2. 2. Observing and considering observation results 

Summing up (Inference) 1. 1.   Make deductions and consider the results of 

deduction 

2. 2.   Making inductions and taking into account 

induction 

3. 3.   Make and consider the value of the decision 

Make further explanation (Advanced 

clarification) 

7. 1.   Define terms, consider definitions 

8. 2.    Identify assumptions 

Strategy and Tactics (explanation) 1. Decide an action 

2. Interacting with others 

 

Assessment of creative thinking skills based on indicators is expressed in terms of fluency (F), 

Flexibility (F), Originality (O) and Elaboration (E). Creative thinking skills indicators can be seen in 

Table 3. 

 

Table 3 Aspects and Indicators of Student Creative Thinking Skills 

Aspect Description 

Fluency -     Students can offer more than one answer for a problem.. 

 -     Students are fluent in their ideas. 

Flexibility - Students can provide different ways to solve a problem. 

Originality - Students can provide answers along with different solutions or new ideas 

with other students in solving problems. 

Elaboration - Students take steps systematically in solving problems- Students can 

combine elements, principles, and concepts that exist so as to become a 

unified whole 
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The identification of the scientific creativity skills, critical thinking skills and creative thinking 

skills was analyzed based on the assessments that was determined using observation sheets.  

The data obtained from scientific creativity skills there are 6 problem with 6 data that is unusual use, 

technical production, hypothesis, science problem solving, creative experimental and science product. 

Score of Scientific creativity  category expressed in four categories, namely: VH (Verry High) is the 

example of the value of 2.25-3.00, H (High) is high with a score of 1.50 -2.24, M (Moderate) is an 

moderate with a value of 0.75 - 1.49, and L (Low) is low with grades 0 -74. The ability of students' 

scientific creativity is derived from the average score of scientific creativity indicator that is unusual 

use, technical production, hypothesis, science problem solving, creative experimental and science 

product with VC (Verry Creative) category is the example of the value of 2.25-3.00, C (Creative) with 

a score of 1.50 -2.24, (LC) Least Creative with a value of 0.75 - 1.49, and NC (Not Creative) is low 

with grades 0 -74.  

The data obtained from critical thinking skills there are 5 problem with 5 data that is indicators 

elementary clarification (EC), basic support (BS), inference (I), advanced clarification (AC), 

explanation (E). Score of critical thinking skill category expressed in four categories, namely: VH 

(Verry High) is the example of the value of 2.25-3.00, H (High) is high with a score of 1.50 -2.24, M 

(Moderate) is an moderate with a value of 0.75 - 1.49, and L (Low) is low with grades 0 -74. The 

ability of students' critical thinking is derived from the average score of critical thinking indicator that 

is indicators elementary clarification (EC), basic support (BS), inference (I), advanced clarification 

(AC), explanation (E) with VC (Verry Critical) category is the example of the value of 2.25-3.00, C 

(Critical) with a score of 1.50 -2.24, (LC) Least Critical with a value of 0.75 - 1.49, and NC (Not 

Critical) is low with grades 0 -74.  

The data obtained from creative thinking skills there are 2 problem with 4 creative thinking skill 

aspect data that is fluency, flexibility, originality and elaboration. Score of creative thinking  category 

expressed in four categories, namely: VH (Verry High) is the example of the value of 2.25-3.00, H 

(High) is high with a score of 1.50 -2.24, M (Moderate) is an moderate with a value of 0.75 - 1.49, and 

L (Low) is low with grades 0 -74. The ability of students' creative thinking is derived from the average 

score of creative thinking aspect that is fluency, flexibility, originality and elaboration with VC (Verry 

Creative) category is the example of the value of 2.25-3.00, C (Creative) with a score of 1.50 -2.24, 

(LC) Least Creative with a value of 0.75 - 1.49, and NC (Not Creative) is low with grades 0 -74.  

3. Result and Discussion 

The first objective in this study was to identify students' ability in scientific creativity in solving 

problems about Newton's law using a skill assessment rubric consisting of 4 description values. The 

first assessment is to assess the answers of students based on each problem is a unusual use, technical 

production, hypothesis, science problem solving, creative experimental and science product. Each 

student answer is grouped based on the description of the achieved value consisting of six values as 

shown in the Table 4. The ability of scientific creativity for all groups can be expressed as shown in 

Figure 1. 

 

Tabel 4.   The average score of scientific creativity skills in all groups 

Indicators of Scientific Creativity 

 

Scientific Creativity 

 Score Group 

- A 
C 

Score Group 

- B 
C 

Score 

Group- C 
C 

Unusual Use (UU) 2,4 VH 2,2 H 2,0 H 

Technical Production (TP) 1,9 H 2,0 H 1,4 M 

Hypothesizing (H) 2,3 VH 2,2 H 2,3 VH 

Science Problem  Solving (SPS) 1,1 M 1,3 M 1,4 M 

Creative Experimental (CE) 2,3 VH 2,1 H 2,3 VH 
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Science Product (SP) 2,1 H 2,1 H 2,2 VH 

Scientific Creativity 2,0 C 2,0 C 1.9 C 

Note: C= Criterion, VH= Very  High  H= High   M= Moderate   L= Low 

VC= Very Creative  C=Creative   LC= Less Creative NC= Not Creative 

 

Table 4 shows the score of each indicator of creativity scientific in the range of 1.1 to 2.4. Highest 

score on unusual use (UU) indicator and lowest score on science indicators problem solving (SPS).  

0

0.5

1

1.5

2

2.5

3

UU TP H SPS CE SP SC

Sc
o

re

Scientific Creativity Skills

Group-a Group-b Group-c

 
Figure 1. The average scores of scientific creativity skill, in all groups 

 

The second objective in this study was to identify students' ability in critical thinking skill in 

solving problems about Newton's law using a skill assessment rubric consisting of 4 description 

values. The assessment is to assess the answers of students based on each problem is a Providing a 

simple explanation (Elementary clarification),  Building basic skills (Basic support), Summing up 

(Inference), Make further explanation (Advanced clarification), Strategy and Tactics 

(explanation)[[23][28].  Each student answer is grouped based on the description of the achieved value 

consisting of five values as shown in the Table 5. The ability of critical thinking skills for all groups 

can be expressed as shown in Figure 2. 

 

Table 5.   The average score of critical thinking skills in all groups 

Indicators of Critical Thinking 

 

Critical Thinking 

 Score 

Group- A 
C 

Score 

Group- B 
C 

Score 

Group- C 
C 

Elementarry clarification (EC) 2,0 H 2,0 H 2,0 H 

Basic support (BS) 2,0 H 1,8 H 1,4 M 

Inference (I) 1,4 M 1,5 H 1,3 M 

Advanced clarification (AC) 0,6 L 0,9 M 0,4 L 

Eexplanations (E) 1,4 M 1,4 M 1,3 M 

Critical Thinking 1.5 C 1.5 C 1.3 LC 

Note: C= Criterion, VH= Very High  H= High M= Moderate     L= Low 

VC= Very Critical  C=Critical   LC= Less Critical NC= Not Critical 
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Figure 2. The average scores of critical thinking skill in all groups 

 

The third objective in this study was to identify students' ability in creative thinking skill in solving 

problems about Newton's law using a skill assessment rubric consisting of four description values. The 

assessment is to assess the answers of students based on each problem is fluency, flexibility, 

originality and elaboration [25]. Each student answer is grouped based on the description of the 

achieved value consisting of four values as shown in the Table 6. The ability of creative thinking skills 

for all groups can be expressed as shown in Figure 3. 

 

Table 6. The average score of creative thinking skill aspect in all groups 

Aspect of Creative Thinking  

 

Creative Thinking 

 Score Group- A C Score Group- B C Score Group- C C 

Fluency (F) 2,5 VH 2,4 VH 2,0 H 

  Flexibility (F) 2,3 VH 2,2 H 2,1 H 

  Originality (O) 1,1 M 1,1 M 1,3 M 

  Elaboration (E) 1,6 H 1,9 H 1,4 M 

  Creative Thinking 1.8 C 1.9 C 1.7 C 

Note: C= Criterion, VH= Verry High  H= High   M= Moderate   L= Low 

VC= Very Creative  C=Creative   LC= Less Creative NC= Not Creative 
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Figure 3: The average scores of creative thinking skill in all groups 

 

The average value of each skill of scientific creativity, critical thinking skills and creative thinking 

skills is shown by Table1, Table 2 and Table 3. Furthermore the results obtained on the skills of 

scientific creativity, critical thinking as well as creative thinking can be expressed in the graph of 

students' ability higher order thinking skill as shown in Figure 4. 

 

 
Figure 4. The average scores of scientific creativity skill, critical thinking skill and creative thinking 

skill  in all groups. 

 

Figure 4 shows the average score of scientific creativity skills for group-a, group-b, and group-c, 

are respectively 67; 67; and 63. The average score of scientific creativity skills for group-a, group-b 

and group-c is in the creative category. The average score of critical thinking skills for group-a, group-

b, and group-c, are respectively 50; 50; and 43. The average score for group-a and group-b is in the 

creative category and group-c is in the less creative category. The average score of creative thinking 

skills for group-a and group-b and group-c are respectively .60; .63; and 57.  The average score of 

creative thinking skills for group-a and group-b and group-c is in the creative category [22][26]. 
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3.1 Scientific Creativity Skills 

The student’s ability of scientific creativity can be seen from the average score of scientific 

creativity indicators including unusual use, technical production, hypothesis, science problem solving, 

creative experimental and science product. The average score of unusual use in scientific creativity 

skills for all groups are respectively 2.4; 2.2; and 2.0 is in very high, high and high category the 

standard score (minimum score 1.00 in score range 1-3). The average score of technical production in 

scientific creativity skills for all groups are respectively 1.9; 2.0; and 1.4 is in high, high and moderate 

category. The average score of hypothesis in scientific creativity skills for all groups are respectively 

2.3; 2.2; and 2.3 is in very high, high and very high category. The average score of science problem 

solving in scientific creativity skills for all groups are respectively 1.1; 1.3; and 1.4 is in moderate 

category. The average score of creative experimental in scientific creativity skills for all groups are 

respectively 2.3; 2.1; and 2.3 is in very high, high and very high category. The average score of 

science product in scientific creativity skills for all groups are respectively 2.1; 2.1; and 2.2 is in high 

category. Based on the results of the analysis of the 6 indicators of scientific creativity there is a low 

value of technical production and science problem solving in all groups. The technical production 

result for Group-a gets 1.9, group-b gets 2.0 and group-c gets 1.4. Result for science problem solving 

Group-a gets 1.1, group-b gets 1.3 and group-c gets 1.4. This is because the technical production for 

students is a new thing and feel the difficulty in designing a science-based product. The result of the 

assessment for science problem solving is the students' difficulties when solving problem-based 

science problems. This is supported by a questionnaire that says it is difficult 78% for technical 

production and 90% difficult for science problem solving. The unusual use indicator for all groups has 

the highest value, this is because students easily understand the characteristics of the unusual use 

question. If the questions given to the students in accordance with the stages of student development 

then obtained a good value[4][21][27]. Hypothesis, creative experimental and science product 

indicators get high and medium values. The value of scientific creativity ability for all groups can be 

seen in Figure 1.  

3.2 Critical Thinking Skills 

The student’s ability of critical thinking can be seen from the average score of critical thinking 

indicators including Elementarry clarification, Building basic skills (Basic support), Summing up 

(Inference), Make further explanation (Advanced clarification), Strategy and Tactics (explanation). 

The average score of Elementarry clarification in critical thinking skills for all groups are respectively 

2.0; 2.0; and 2.0 is in high category the standard score (minimum score 1.00 in score range 1-3). The 

average score of Basic support in critical thinking skills for all groups are respectively 2.0; 1.8; and 1.4 

is in high, high and moderate category. The average score of Inference in critical thinking skills for all 

groups are respectively 1.4; 1.5; and 1.3 is in moderate, high and moderate category. The average 

score of Advanced clarification in critical thinking skills for all groups are respectively 0.6; 0.9; and 

0.4 is in moderate category and low category. The average score of explanation in scientific creativity 

skills for all groups are respectively 1.4; 1.4; and 1.3 is in moderate category. Based on the results of 

the analysis of the 5 indicators of critical thinking there is a low value of Advanced clarification in all 

groups. The Advanced clarification result for Group-a gets 0.6, group-b gets 0.9 and group-c gets 0.4. 

The low student score on the Advanced clarification indicator is because students still have difficulty 

when defining terms, consider definitions and Identify assumptions. The result of the assessment for 

Advanced clarification is the students' difficulties when defining terms, consider definitions and 

Identify assumptions. The result of assessment a Providing a simple explanation (Elementarry 

clarification),  Building basic skills (Basic support), Summing up (Inference), Strategy and Tactics 

(explanation) is in high and moderate category. The results of the research that have been carried out 

show that there is a moderate increase when students are given learning by using the learning model 

(Jatmiko, et.al., 2017) because appropriate learning can improve critical thinking skills..  Critical 

thinking skills are a cognitive process and a person's mental process to gain more knowledge than 
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others. With this critical thinking skill can help students to be more active and more critical in 

exploring a new science that they will learn. 

3.3 Creative Thinking Skills 

The student’s ability of creative thinking can be seen from the average score of creative thinking 

aspect including fluency, flexibility, originality and elaboration. The average score of fluency in 

creative thinking skills for all groups are respectively 2.5; 2.4; and 2.0 is in very high and high 

category in the standard score (minimum score 1.00 in score range 1-3). The average score of 

flexibility in creative thinking skills for all groups are respectively 2.3; 2.2; and 2.1 is in very high and 

category. The average score of originality in creative thinking skills for all groups are respectively 1.1; 

1.1; and 1.3 is in moderate category. The average score of elaboration in critical thinking skills for all 

groups are respectively 1.6; 1.9; and 1.4 is in high and moderate category. Based on the results of the 

analysis of the 4 indicators of creative thinking there is a low value of originality in all groups. The 

originality result for Group-a gets 1.1, group-b gets 1.1 and group-c gets 1,3. The low student score on 

the originality aspect is because students still have difficulty when determined the thing in originality. 

The result of assessment in fluency, flexibility, originality and elaboration is in high and moderate 

category. The results of the research that have been carried out show that there is a moderate increase 

when students are given learning by using the proper instructional design (Susantini, et.al., 2017).   

The ability to think high-level can be obtained through the skills of scientific creativity, critical 

thinking skills and creative thinking skills through the indicators provide an overview of students' 

understanding of these three skills. Scientific creativity directs students to be able to master scientific 

performance through scientific processes (Aktamis, et. Al., 2008). Critical thinking skills are a 

cognitive process and a person's mental process to gain more knowledge than others. (Amabile, et.al., 

1983). Creative thinking skills lead students to have fluency, flexibility, originality and elaboration 

aspects in every learning activity. When these three skills are creativity skills, critical thinking skills 

and creative thinking skills are already mastered by students, in essence the students already have 

higher order thinking skills. The success in identifying scientific creativity skills, critical thinking 

skills and creative thinking skills is strongly influenced by supporting instruments, namely adequate 

questions. Problems that match the characteristics of scientific creativity, critical thinking and creative 

thinking will be able to explore their higher order thinking skills. 

4. Conclusion 

The results of this research for all groups indicate that the ability’s scientific creativity is in high 

category, moderate category and low category. High category for unusual use, hypothesis, creative 

experimental and science product. While, the technical production and science problem solving in low 

category. The results of the critical thinking is in moderate category and the results of the creative 

thinking  is in high and moderate category.  

The implications of this research can be an alternative to overcome the problems of 21st century 

education in the industrial revolution era 4.0 related to the problem of the low level scientific 

creativity skills, critical thinking skill and creative thinking skill on the physics learning course. 

Further research can be done to improve the results of this research, it is necessary to research at the 

elementary, middle and upper level of education, it is also need to be proven in other countries. 
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