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Abstract. Pollution occurs when harmful substances are released into the environment. This 

study aims to analyze the creative thinking skills of junior high school students in natural 

science learning based on differences in students' academic abilities. This research is a 

descriptive study involving 118 8th grade students of junior high school. Students are classified 

into three categories; students with high, medium, and low academic ability. The results is 

academic skills directly proportional to creative thinking skills. Data shows that students with 

high academic abilities have high creative thinking skills. This is indicated by the average 

calculation result of all four elements of creative thinking by 33%. The students with moderate 

academic ability are also known to have creative thinking skills in the medium category, which 

is indicated by the average calculation result of the four elements of creative thinking by 26%. 

Likewise, students with low academic ability, have creative thinking skills in the low category 
with a percentage of 23% 

1.  Introduction 

How to define Natural Science? Basically, natural science is a scientific discipline that uses the 

scientific method to study the independent and dependent variables of a natural event [1]. Nowadays, 

natural science is one of the core parts of school curricula around the world [2]. Education about 

Natural Sciences has several goals which include training skills critical and creative thinking [3]. In 

the current global education system, education about Natural Sciences is more than just fact – based 

knowledge [4]. One of the things learned in Natural Sciences is material about environmental 

pollution. 

Environmental pollution is a form of contamination in physical and biological components that 

exist on earth so that it affects the normal processes in an environment [5]. Since the beginning of life, 

environmental pollution has been a part of it. However, it turned into a serious problem at this time 

that threatened the survival of humanity [6]. Pollution occurs when harmful substances known as 

contaminants are released into the environment, whether water, soil, or air, causing harm to humans or 

other living organisms [7]. Environmental pollution can be classified into several types including 

water, soil, air and noise pollution [8]. Each type of pollution has an impact. Air pollution for example. 

The impacts of air pollution include creating acid rain which causes deforestation, ozone depletion, 

acute respiratory infections, and so on [9]. 
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One solution to overcome these problems is to involve environmental education. Education takes 

the role as one of the main actor in solving environmental pollution problems because, with education, 

one's behavior and perspective can change positively [10]. Research conducted by Arani (2019) 

obtained the result that, environmental education in schools can increase student awareness of the 

importance of protecting the environment [11]. One important goal of environmental education is to 

provide an understanding of the importance of protecting the environment as well as possible and 

foster the ability to analyze environmental problems from various sides with critical and creative 

thinking [12]. 

Creativity has many definitions. The definition of creativity in many opinions generally always 

leads to one thing which is about 'producing something new or original' [13]. Creative thinking leads 

students to create and apply new ideas in specific contexts, see situations through different paths, 

provide alternative explanations, and create various new combinations with positive results [14]. 

Creative thinking skills must be cultivated and applied in all disciplines [15]. Today, it is important to 

allow students to practice problem-solving skills from the results of their thinking and use their ways 

to solve problems using different thoughts [16]. Other researchers conducted by Goodson, King, and 

Rohani (2015) revealed that developing creative thinking allows students to face challenges in their 

daily lives [17]. 

Creative thinking skills can be improved by making learning that practice students to be able to 

identify problems, design, to find solutions to their problems [18]. In line with Herayani (2015) that 

students' creative thinking skills can be trained by applying practices that hone creative thinking skills 

[19]. Students with creative thinking skills will demonstrate their skills in concepts determination, 

conveying conclusions, interpretations, assumptions, theories, definitions, and terms of reference [20]. 

The ability to make conclusions comes from logical thinking. Learning the mistakes and actions of 

others is one way to 'bring' logical thinking. Logical thinking will help students in difficult situations 

[21]. This study  intends to analyze the level of creative thinking skills of junior high school students 

in learning natural science based on high, medium, and low academic abilities. This research is 

important because creative thinking skills are one important component that must be mastered by 

students to answer the challenges of the times. Another factor that makes this research important 

because the description of the quality of students' creative thinking skills is important as a reference 

for overcoming their learning difficulties. Besides, the results of the study can be used as a reference 

for evaluating the learning process, especially in junior high school students' science learning. 

2.  Methodology 

The research is a study descriptive by applying mixed – method  data analysis, namely quantitative 

and qualitative data analysis. Quantitative data were obtained from the results of creative thinking 

essays and qualitative data were obtained from the results of observations to determine the level of 

academic ability of students in terms of student ratings. This research involved 118 8th grade students 

of junior high school. Students' academic abilities obtained from observations are then classified into 3 

categories: high, medium, and low. In this study, students who were ranked 1 to 8 were categorized as 

students with high academic abilities, students who ranked 9 to 16 were categorized as students with 

moderate academic abilities, and students who ranked 17 to the end were categorized as students with 

low academic abilities. 

The material used for the creative thinking essay is the Environmental Pollution chapter material. 

The indicators used to make essay according to Guilford's (1967) creative thinking indicators, consist 

of 4 elementss which include: (1) Fluency is related to the ability to come up with many ideas, (2) 

Flexibility is the ability to solve problems in various ways and not be repaired in one way, (3) 

Originality is the ability to produce something unique and authentic work, (4) Elaboration is the ability 

to describe ideas in as much detail as possible [22]. The results of scoring essay questions on creative 

thinking skills are then converted into percentage form using the following formula: 
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Percentage (%) = 
∑ Score Obtained 

∑ Maximal Score x 100% 

The results of the percentage of creative thinking skills are categorized based on Riduwan's (2010) 

categorization in Table 1 as follows [23]: 

 

Tabel 1. Criteria of creative thinking ability 

Percentage Category 

81% - 100% Very Creative 

61% - 80% Creative 

41% - 60% Moderate 

21% - 40% Low 

0% - 20% Very Low 

3.  Result 

This research develops essay questions based on elements of creative thinking which include: fluency, 

flexibility, elaboration, and originality. The essays used in this study were validated. Examples of 

essay questions are in Table 2 as follows: 

 

Table 2. Examples of essay questions on creative thinking skills 

Element Indicator Question Answer and Score 

Elaboration skill to 

describe 

some ideas 

in detail 

Quoted from 

liputan6.com Arctic City 

Longyearbyen in the 

Norwegian archipelago 

has a unique rule that 

forbids its citizens to 

bury corpse there. This is 

because the Arctic City's 

air temperature is very 

low and the city has 

permafrost – type soil 

(land that can maintain 

cold temperatures). 

Relate this condition to 

the impact on the 

environment when the 

community forces the 

corpse to be buried there! 

The impact that occurred was the process of 

decomposing the corpse buried there did not 

occur. Decomposers can not work optimally 

especially for bacteria. If the temperature 

rises, the inactive bacteria become active. If 

many bodies are buried there, the 

decomposition process occurs in the almost 

same time, thus potentially causing pollution. 

Score 4: Students answer completely and 

correctly (explaining cause and 

effect accompanied by expressing 

the impact that will occur when 

the conditions in the question 

change) 

Score 3: Students answer completely and 

correctly (only explain cause and 

effect without expressing the 

impact that will occur when the 

conditions in the question change) 

Score 2: Students answer correctly (for 

example: just state the cause) 

Score1: Students answer but the answers 

are wrong 

 

Table 2 is one example of the questions used in the essay of this study. The question presented is a 

case study related to environmental problems. The questions presented can also be in the form of 

interesting facts about environmental conditions. The maximum score of each question is 5. The 

results of the calculation of scores obtained by students, then categorized into the category of creative 

thinking skills. Scores of students' answers to essays carried out are listed in Table 3 below: 
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Table 3. Mean of creative thinking skills score for each indicator based on students' academic ability 

(high, medium, low) 

Academic 

Ability 

Indicator 
Mean 

Fluency Flexibility Elaboration Originality 

High 31% 30% 45% 28% 33% 

Moderate 23% 21% 33% 28% 26% 

Low 15% 20% 30% 26% 23% 

Mean 23% 24% 36% 27%  

 

Based on the number of samples, the percentage of creative thinking skills can be seen in table 4 

 

Table 4. Percentage of students’ creative thinking skills based on the number of samples 

Creative Thinking Skills Levels 

Academic Ability 

High Moderate Low 

N % N % N % 

Very Creative 1 3% 0 0 0 0 

Creative 11 35% 1 3% 0 0% 

Moderate 19 59% 14 44% 16 30% 

Low 1 3% 17 53% 38 70% 

Very Low 0 0 0 0 0 0 

4.  Discussion 

This study provides assignments to students in the form of essays. The material used in this study is 

environmental pollution material. This material was chosen because environmental pollution is a 

global issue [24]. When students learn about environmental pollution, students indirectly learn the 

relevance of studies in the classroom with complex environmental problems. Students can acquire the 

skills they need to be creative problem solvers. This study uses an open essay by Guilford with four 

elements of creative thinking namely fluency, flexibility, elaboration, and originality. The essays is 

given in the form of case studies. One example of a case study presented in a student essay question is 

the case of the death of thousands of fish on Ancol Beach as a result of phytoplankton blooming [25]. 

Students are asked to analyze why fish deaths can occur. 

 
Figure 1. Example of water pollution: death of thousands of fish 

on ancol beach  
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Table 3 shows the average results of each elements of creative thinking skills at each level of 

students academic abilities. These results indicate that generally, students have creative thinking skills 

that are in the low category. Based on the average value of the four indicators of creative thinking 

skills in table 3, it is known that academic skills directly proportional to creative thinking skills. The 

data in Table 3 shows that students with high academic abilities have high creative thinking skills. 

This is indicated by the average calculation result of all four elements of creative thinking by 33%. 

The students with moderate academic ability are also known to have creative thinking skills in the 

medium category, which is indicated by the average calculation result of the four elements of creative 

thinking by 26%. Likewise, students with low academic ability, have creative thinking skills in the low 

category with a percentage of 23%. This condition can occur because the ability of higher-order 

thinking skills level in junior high school students is not perfect. This is in line with research by 

Suratno (2018), students make a plan, revise and evaluate, but tend not to re-examine their opinions 

during planning, and students also do not provide logical reasons when determining steps in solving 

problems that are given [26]. 

Based on the data in table 3,  that of the four elements of creative thinking skills, students are weak 

in elements of fluency and flexibility. Thinking fluency can be defined as the number of 

unconventional and related ideas generated on a particular problem, or the number of associations 

produced in response to stimulants [27]. Meanwhile, flexibility is the ability to see problem in the 

question from different angles [28]. The results of this study indicate that the average creative thinking 

skills of students in the elements of Fluency and Flexibility are still relatively low with a percentage of 

23% and 24%, respectively. The examples of student answers related to problems in the elements of 

fluency can be seen as follows. Students' answers theoretically have led to the correct answers but 

have not demonstrated the ability to think creatively in fluency elements. This can be seen from the 

answers of students who have not shown novelty in expressing solutions to problems in questions. 

 
Figure 2. Example of student answers on fluency elements question 

 

Originality is an ability to produce an exclusive and unusual product. Originality is a main of 

innovation, but originality is the weakest dimension of creativity in the school environment, especially 

in correcting answers [28]. Based on table 3, an average of originality element is 27%. This is because 

students answers have not shown anything unique or unusual. The last element is the elaboration. 

Elaboration is the ability to think about something in detail by adding contextual details as needed 

[28]. This element has a percentage of 36% and is the element with the highest percentage compared 

to the other three elements. Students answers to questions related to elements of elaboration are quite 

good. Students have been able to provide sufficiently detailed answers to the question. Below is an 

example of students answers to questions in elaboration element. 
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Figure 3. Example of student answers on fluency elements question 

 

Table 4 presents students' creative thinking skills based on the number of samples. Of the 32 

students with high academic ability, the results showed that 1 student (3%) had creative thinking skills 

in the very creative category, 11 students (34%) were in the creative category, 19 students (59%) were 

in the moderate category and 1 student (3%) are in the low category. Meanwhile, in the category of 

moderate academic ability, creative thinking skills data were obtained: 1 student (3%) had creative 

thinking skills in the creative category, 14 students (44%) were in the moderate category and 17 other 

students (53%) were in a low category. While students with low academic ability are known to be 30% 

students or as many as 16 students out of 54 students have creative thinking skills in the medium 

category, and the remaining 70% (38 students) have creative thinking skills in the low category. 

The results of this study are in line with research conducted by Anwar et al., (2012) which states 

that that between creative thinking abilities and student achievement have a positive relationship [29]. 

Saragih and Napitupulu (2015) also support the results that by knowing students' creative thinking 

abilities, academic achievement can be predicted [30]. A similar study of 72 subjects was carried out 

by Nami et al., (2014). The results showed that there was a positive relation between academic ability 

and the creative thinking skills of students [31]. Many factors influence students' creative thinking 

skills including group activities [32], learning environments [33], technology [34], and visual vision. 

5.  Conclusion 

In terms of each element of creative thinking, students with all three academic categories in this study, 

still classified as having creative thinking skills in the low category. Based on the average value of the 

four elements of creative thinking it can be concluded that academic ability will tend to be directly 

proportional to creative thinking skills. The data shows that students with the high academic ability 

also have high creative thinking skills. Calculation of the mean value of creative thinking elements 

which shows 33% indicates the condition. Students with moderate academic abilities also have 

creative thinking skills in the medium category, indicated by the average calculation results of the four 

elements of creative thinking with a percentage of 26%. Likewise, students with low academic ability 

have creative thinking skills in the low category with a percentage of 23%. 
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