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 Higher education institution is one of educational institutions that serve as a 

place of cultural values, and norms expected to become a foundation to 

foster caring attitudes toward the environment. These attitudes are 

accordingly meant to develop ecological literacy in order to overcome 

environmental problems which are likely to be minimized by combining 

ecological literacy and creative thinking skills. A quantitative descriptive 

with correlational study was employed in this research. There were 275 

college students from three areas in Indonesia, namely Jakarta, Sumatera, 

and Gorontalo involved as respondents of the research. Data was collected 

by means of Google Forms consisting of tests and opinions. The ecological 

literacy was analyzed using dimensions of caring, practical competence, and 

knowledge while the creative thinking skills were analyzed using 

dimensions of fluency, originality, flexibility, and elaboration. This research 

is limited to students in the Department of Science and Non-Science. 

Findings of the research indicates that the ecological literacy level is in the 

medium category, whereas the creative thinking skills are good. Female 

students have a higher average score in ecological literacy and creative 

thinking skills compared to that of male students. Thus, there is a positive 

relationship between ecological literacy and creative thinking skills. 
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1. INTRODUCTION 

Developing creative thinking skills is necessary as a prerequisite of individuals for entering the 

modern and global worlds [1], [2]. The modern world is full of rapid progress and competition, and continues 

to move forward in global mobility, social transformation, democracy, and industrial revolution [3]–[6]. 

Progress must be made by preparing individuals, especially college students, who will enter the working 

world, for being globally and competently competitive. A survey by the American Management Association 

(AMA) states that competencies required in the industrial world are critical thinking, collaboration, 

communication, and creative thinking [7]. Creative thinking skill is a mental process that involves cognitive 

process and thinking skills divergently in which someone could produce an idea useful for solving problems 

from different perspectives [8]–[11]. Everyone is born with different creative thinking; hence, creativity is 

not only valued as gifted but also a human natural need and competence possessed [12], [13].  

https://creativecommons.org/licenses/by-sa/4.0/
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Creative thinking is an important component to facilitate individuals to succeed in the working 

world, family life, and community, and increase academic achievement [14]–[16]. In educational context, it 

is deemed crucial for learners and college students to possess creative thinking skills because the level of 

students creative thinking in Indonesia remains low [2], [17]. Creative thinking is one of ways to solve 

complex problems [18]. Common problems that occur are environmental problems emerging in almost all 

parts of Indonesia [19]. Efforts to prevent and rectify environmental problems have been made from primary 

school to higher education institutions, such as the Adiwiyata program, environmental education, or school 

culture in the implementation of the environment. Environmental damage, however, often occurs in 

Indonesia’s areas due to the lack of knowledge and awareness about the environment. The low environmental 

awareness taking place at schools and higher universities indicates that the implementation of programs and 

integration of environmental content are less optimum. Educators only teach students how to address 

environmental problems according to textbooks with the absence of direct implementation toward the 

problem solving. This applies in schools; therefore, it requires further actions for implementing the strategies 

for solving the environmental problems. One of them can be carried out by the help of the universities.  

College students as an agent of change are expected to have innovation for solving the 

environmental problems by developing creative thinking skills that consequently require a creative mindset. 

Creative thinking skill is an important component in the competence of pro-environmental attitudes [20], 

[21]. A pro-environmental attitude is necessary as a form of environmental awareness. Having this sort of 

awareness, environmental problems can be solved with the support of ecological literacy [19]. The goal of 

ecological literacy is to enhance individual awareness to act on developing environmental issues so that they 

can be sustainable human beings. Moreover, an individual who has ecological literacy skills will have the 

ability to involve in environmental problems [20], [22]. To overcome environmental problems requires 

creative thinking skills to achieve the environmental sustainability [23], [24]. 

A study [19] showed that high school students still have a basic ecological literacy level and thus 

require an improvement to maximize their understanding of the environmental conditions. Previous studies 

were conducted in schools located in the same areas and under similar environmental conditions. A research 

indicates a relationship between ecological literacy and critical thinking, which involves creative thinking 

skills [25]. The eco-literacy level of college students is of a medium level [26]. A research study [1] 

suggested that college students’ creative thinking skills need improvement. The improvement of 

environmental awareness can be done in many sectors including in the universities. Universities as one of 

higher education institutions have a big role in educating young people, who will become future leaders, in 

various fields such as education, economics, technology, and the environment. Universities need to prepare 

students from various fields to participate in solving environmental problems. Previous studies [26]–[28] 

showed that students have had good understanding of but lacked implementation in the environmental 

conditions. In addition, research on the level of ecological literacy and creative thinking of students from 

various majors in Indonesia has not widely been carried out [2], [28].  

Therefore, this study aims to analyze the level of ecological literacy and creative thinking of 

students from various majors which are classified into science and non-science students. This classification is 

based on research [29] pointing out that students with a science background tend to care more about the 

environment. Therefore, this research aimed at analyzing creative thinking levels in environmental problems 

in terms of ecological literacy among college students from different locations and environmental conditions, 

and the relationship between ecological literacy and college students’ creative thinking skills in overcoming 

environmental problems. 

 

 

2. RESEARCH METHOD 

A descriptive method with a correlational study was employed in this research consisting of an 

independent variable (X1) of ecological literacy and a dependent variable (Y) of college students’ creative 

thinking skills. Students from universities in DKI Jakarta, Sumatera, and Gorontalo were selected as 

population of the research by means of a purposive sampling, namely based on science and non-science 

majors. They were 275 students consisting of 97.09% science students and 2.91% nonscience students with 

16.36% male and 83.64% female of gender classification. The purposive sampling was employed because 

previous research [29] noted that students of science tend to care more about the environment compared with 

students of non-science. The selected samples were calculated using McClave’s formula and the result 

generated a standard error of 0.531<1; thus, the samples were homogeneous and representative for the 

population. 

Data of the research was collected by distributing instruments from each variable. A questionnaire 

and a multiple-choice test were used to measure ecological literacy variable whereas an essay test was used 

to measure the creative thinking skills. The research was conducted in several stages: hypothesis testing, 

sampling, instrument creation and validation, data collection, data analysis, and research conclusion [30]. The 
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ecological literacy instruments consisted of tests and questionnaire [31]–[33]. The dimensions of caring and 

practical competence were measured using questionnaire in the form of a Likert scale with 24-item questions. 

Whereas the knowledge dimension was measured using a multiple-choice test with the score for correct 

answer=1 and wrong answer=0, as indicated in Table 1 [31]–[33]. 

 

 

Table 1. Sample of questions of ecological literacy indicator 
Dimension Question item 

Dimension of caring  
Indicator: 

Awareness to be responsible for reducing 

the negative impacts on the environment 
Scale: strongly agree, agree, disagree, 

strongly disagree 

1. Small actions by one person have no significant impact on environmental problems 

2. Electricity must be produced from renewable sources to reduce fossil fuel utilization 

3. Activities of environmental preservation seminars are useful activities 
4. I will not use recycled products because they are expensive 

5. It is necessary to separate wet garbage and dry garbage 

6. I don’t care for waste produced by factories since it does not disturb me 
Dimension of practical competence  

Indicator: 

Actions conducted to reduce negative 
impacts on the environment 

Scale: always, often, sometimes, rare, 

never 

7. I pretend not to know if there is garbage scattered around 

8. I use air conditioning (AC) continuously 
9. I use public transportation to travel 

10. I save electricity usage 

11. I carry out class duties as scheduled 
Dimension of knowledge  

Indicator: 

The basic concept of ecology and 
understanding of human actions on the 

ecosystems 

12. Based on the chart, the information received is … 

13. Information gathered from the above chart is … 
14. Pollutant levels that exceed the threshold in an environment will cause … 

15. These components will be interdependent if they are arranged into a food chain with 

an order of... 
16. Based on the above table, activities that can be done as an effort to reduce 

environmental problems are... 

17. Components in an ecosystem consist of inorganic compounds, plankton, fish, fish-
eating birds, and guano. If excessive fishing occurs, the consequences are... 

18. Based on the above news, the causes of floods are... 

19. As a good citizen and learner who care about the environment, the appropriate action 
to respond to the news is... 

20. The above chart indicates the time needed for plastic waste to decompose in nature. 

Based on the chart, the right way to better manage plastic waste is...except... 
21. Based on the above article, why plastic waste is harmful to organisms... 

22. Besides developing RTH, things that can be done to reduce global warming are... 

23. One of the ways in endangered animal protection is... 
24. The following human activities that could reduce the environmental carrying 

capacity are... 

 

 

The measurement of caring dimension used the Likert scale with scoring of 4-3-2-1 (strongly agree, 

agree, disagree, and strongly disagree), whereas the measurement of practical competence dimension also 

used the Likert Scale with scoring of 5-4-3-2-1 (always, often, sometimes, rare, never). The knowledge 

dimension was measured using a multiple-choice test with scoring of correct=1 and wrong=0. The criteria of 

ecological literacy assessment were categorized based on the criteria [33] as indicated in Table 2.  

 

 

Table 2. Criteria of ecological literacy score 
Criteria Provision 

Illiterate <60 

Low 60-70 

Basic 71-80 
Medium 81-90 

High 91-100 

 

 

The instruments of creative thinking skills comprised four dimensions, namely flexibility, fluency, 

originality, and elaboration. All the dimensions were measured using an essay question test that consisted of 

10 questions as shown in Table 3 [11], [34], [35]. The criteria of creative thinking assessment were 

categorized as indicated in Table 4. The criteria for achieving creative thinking scores are divided into five 

criteria. These criteria include not creative, less creative, creative enough, creative, and very creative. Each 

category has its own score range as seen in Table 4.  
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Table 3. Instruments of creative thinking skills 
Dimension Indicator Question item 

Fluency Produce various similar ideas 
and answers to solving a 

problem 

1. How can you help reduce plastic use? 
2. Based on the above articles, please provide the right solutions so that the air 

pollution issue can be handled! 

3. If you were a government, what kind of innovative policies would you 
implement to reduce air pollution? 

Originality Generate unique and 

different answers  

4. The use of plastic bags has currently been reduced and replaced by 

environmentally-friendly shopping bags. In your opinion, what are other 
environmentally-friendly materials that can be used to substitute plastic? Flood 

is a common issue that occurs in almost all parts of Indonesia. To overcome 

floods, what ideas can you create to prevent floods to occur in the future? 
5. One of the causes of floods is people’s behavior to throw garbage into the 

rivers. As a student who understands the environmental conditions, what 

things can you socialize so that people could pay more respect to the existence 
of rivers and get used to throwing garbage in the garbage bin? 

Flexibility Provide various descriptions 

and interpretations of an 

image, story, or problem  

6. Give your opinion on the benefits or positive impacts of deforestation to be 

used as plantations! 

7. The government is conducting a Jurassic Park project on Komodo Island. Give 

your opinion from various perspectives! 

Elaboration Produce ideas or detailed 
steps on an object or idea. 

8. Oil palm plantations are deemed environmentally unfriendly since the 
development system of the plantations causes several problems. In your 

opinion, what can be done so that oil palm plantations could continue to 
contribute to the economic sector yet stay environmentally friendly? 

9. What solutions could you give to reduce waste problems and decrease the 

activity of catching fish using environmentally unfriendly materials? 

 

 

Table 4. Criteria for creative thinking score 
Criteria Provision 

Not creative 0–20 

Less creative 21–40 
Creative enough 41–60 

Creative 61–80 

Very creative 81-100 

 

 

Pearson’s product moment for the dimensions of caring and practical competence were employed 

for the validity test of the ecological literacy instrument whilst Cronbach’s alpha was used for the reliability. 

The reliability calculation for both dimensions resulted in a coefficient of 0.588 and 0.452, respectively. 

Biserial Point Formula was employed in the validity test for the dimension of knowledge whereas Kuder 

Richardson 20 was correspondingly used in the reliability. 

Expert validation by validators was used in the validity test for creative thinking instruments. The 

validators were selected according to the following criteria: education, expertise, evaluation field, and relevant 

content expertise. The validation data were gathered by providing a validation assessment sheet to the 

validators. The total score generated was then calculated using Lawshe’s formula in which a question is valid if 

the content validity index (CVI) is within the provision range of 0-1 [36]. The calculation of the question 

reliability employed Cronbach’s alpha and resulted in a coefficient of 0.717; then, the items were reliable.  

The data analysis consisted of descriptive statistical analysis in the form of mean, maximum score, 

minimum score, and standard deviation. The hypothesis prerequisite tests included the normality test of 

Kolmogorov Smirnov and the homogeneity test of Bartlett test. The linear regression test was selected for 

hypothesis testing, whereas Pearson’s Product Moment was used in the calculation of the correlation 

coefficient. The hypothesis testing was followed by a linear regression test and correlation test and the 

calculation of the correlation coefficient and coefficient of determination. 

 

 

3. RESULTS AND DISCUSSION 

3.1. Data results 

The data analysis of the ecological literacy instruments generated 24 valid items and the reliability 

calculation for the dimension of caring and practical competence using Cronbach’s alpha obtained a 

coefficient of 0.588 (caring dimension) and 0.452 (practical competence dimension). The reliability for the 

knowledge dimension calculated using Kuder Richardson 20 (KR-20) produced 0.820>r table (0.60); 

therefore, the items were reliable. The validity test for the creative thinking instruments used expert 

validation by validators. The validators were selected according to the following criteria: education, 

expertise, evaluation field, and relevant content expertise.  
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The validation data were gathered by providing a validation assessment sheet to the validators. The 

total score generated was then calculated using Lawshe’s formula in which a question is valid if the content 

validity index (CVI) is within the provision range of 0-1 [36]. The result of the CVI calculation was 1, 

therefore the items were valid. The calculation of question reliability employed Cronbach’s alpha and 

resulted in a coefficient of 0.717; thus, the items were reliable. Based on the data, the maximum score for 

creative thinking skills was 97.50 and the minimum score was 47.50. The average score of the creative 

thinking was 77.28 following 58.18% of the respondents categorized as creative as shown in Figure 1.  

The scores percentages in each of four dimensions of creative thinking skills resulted that dimension 

fluency and originality with 26.32%. Whereas flexibility with 22.02% and elaboration dimension with 

25.34%. The scores percentage in each of four dimensions of creative thinking skills resulted that dimensions 

with the highest score were fluency and originality and the lowest score was flexibility dimension with 

22.02% as presented in Table 5 [11], [34], [35]. 
 

 

 
 

Figure 1. Percentage of criteria of students’ creative thinking skill score 
 

 

Table 5. The score of the creative thinking skill dimensions 
Dimension N Mean Standard Deviation Percentage (%) 

Fluency 275 81.91 14.19 26.32 
Originality 275 81.91 11.75 26.32 

Flexibility 275 68.52 11.41 22.02 

Elaboration 275 78.86 16.93 25.34 

 

 

Five indicators were used to categorize the score of ecological literacy namely illiterate, low, basic, 

medium, and high skills. Based on the research on ecological literacy, the maximum score was 95.83, the 

minimum score was 48.22, and the average score was 81. The data indicate five criteria of ecological literacy 

was illustrated in Figure 2. 

The scores percentages in each of three dimensions of ecological literacy skills showed that the 

dimension with the highest score was the knowledge dimension with 34.39%. As for the practical dimensions 

with 32.92%, and the lowest was the caring dimension with 32.69%. The percentage of ecological literacy 

dimensions scores were shown in Table 6 [31]–[33]. 
 

 

 
 

Figure 2. Percentage of ecological literacy score criteria 
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Table 6. The percentage of ecological literacy dimension score (X2) 
Dimension N Mean Standard deviation Percentage (%) 

Caring 275 79.65 6.83 32.69 
Practical 275 80.23 9.15 32.92 

Knowledge 275 83.81 16.08 34.39 

 

 

The average scores in ecological literacy and creative thinking skills were higher among women 

than men. This could occur due the disproportionate number of respondents from science and nonscience 

programs with more science program. The comparison of average scores between males and females are 

presented in Table 7. 

The results shows that the students from science and nonscience programs are different. The science 

program students showed a good ecological understanding and tended to contribute to various environmental 

problem solving. That is indicated with the higher score compared to those of nonscience program. This 

could occur due the disproportionate number of respondents from science and nonscience programs, in which 

more students of science program occupied the number as shown in Table 8.  

 

 

Table 7. Comparison of average score of respondents 

Gender N 
Average score 

Ecological literacy Creative thinking skills 

Male 45 80.85 76.56 

Female 230 81.30 77.42 

 

 

Table 8. Score comparison between students science and nonscience programs 

Gender N 
Average score 

Ecological literacy Creative thinking skills 

Science 269 82.54 77.42 
Non-science 6 82.00 71.25 

 

 

The result of normality test calculation for each variable resulted in a Kolmogorov-Smirnov (KS) of 

0.084 or greater than α=0.05; therefore, the data were from a normally distributed population. The result of 

homogeneity test for each variable indicated a significance value of 0.000 or smaller than α=0.05; hence, it 

can be concluded that the data for each variable were originated from a homogenous population. The 

calculation of regression for the relationship between ecological literacy and creative thinking skills 

generated a regression model Ŷ=56,921+0,251X2 with a linear and significant relationship form. Based on 

the correlation value of 0.196, the relationship level between ecological literacy and creative thinking was 

low. The result of the calculation of the coefficient of determination (Ry12) was 0.039; hence, ecological 

literacy contributed 3.9% to the student’s creative thinking skills as shown in Table 9.  

 

 

Table 9. Calculation of correlation coefficient and coefficient of determination 

Model R R Square 
Adjusted 

R Square 

Std. Error of 

the estimate 

Change statistics 
R Square change F Change df1 df2 Sig. F change 

1 0.196a 0.039 0.035 9.34539 0.039 10.953 1 273 0.001 

*Sig. (α≤0.05) 

 

 

3.2.  Discussion 

The ecological literacy scores of the students from the three universities were in the medium 

category. This indicates that students have already had an understanding of and care for the environment. 

Moreover, they have had knowledge about environmental problems and how to find solutions. An individual 

with a medium literacy level is included in the “ecologically literate”, which means the individual has 

understood the environmental conditions and is capable of applying appropriate actions in managing the 

environment. The calculation of the dimensions shows that the knowledge dimension received the highest 

score. Knowledge can be obtained from education in school, campus communities, or through environmental 

learning or environment-related activities inside or outside the campus. Knowledge of the environment is 

accumulated since students receive learning about environment-related content in school. Additionally, students 

could acquire knowledge from access to the internet media by browsing around environmental topics.  
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Knowledge is not merely related to the ecological systems and their components, but it can also be 

used as a basis for caring and being responsible for environmental conditions [33]. The research data shows 

that the participating respondents had an average age of 18-20 years old. The highest level of knowledge and 

understanding of ecology is achieved by humans when they are around 35-74 years old [37]. This indicates 

that ecological knowledge is developing with experience in contributing to the environment to form a good 

ecological literacy. The score of the caring dimension was the lowest compared to that of the other 

dimensions. This can be related to the level of the student’s awareness that tends to lead them to feel if their 

actions will give no impact on the environment. Moreover, they have knowledge that has not been applied 

entirely nor follow others’ behaviors of having no care about the environment [38], [39].  

The college students tend to care yet they decide to have someone else do the action to overcome 

environmental problems. An individual with a good caring level will feel that all actions could have an 

impact on the environment. Therefore, an individual with a high level of caring will consider all actions and 

select the most efficient way to prevent impacts toward the environment. In contrast, an individual that has a 

low level of caring for the environment will tend to feel that all actions in his/her life have no impact on the 

damage occurring in the environment [33]. The participating students came from science and non science 

programs. They showed a good ecological understanding and tended to contribute to various environmental 

problem solving. Students of science programs have better score because they have courses in relation to 

environment compared to students of non science programs. The higher score derived from science students 

could be made due to disproportionate number of respondents from science and nonscience programs in 

which more students of science program occupied the number. 

Environmental problems can be addressed with problem-solving skills [20]. Environmental problem-

solving requires a high-order mindset and creativity to generate better ideas. Problem-solving not only requires 

a thinking process and memorizing but also a combination of higher thinking levels such as critical and creative 

thinking [32]. A creative mindset is used as action and desire to solve environmental problems. Creative 

thinking is a component of environmental education that is used to solve environmental problems to achieve 

a sustainable lifestyle [21]. This is consistent with a study [23] stating that individual creativity gained from 

being trained in creative thinking and authentic experiences of the environment could influence individual 

perspectives on the environment so that environmental sustainability can be achieved. 

In the current research, students’ creative thinking skill is considered creative. A good creative 

thinking level indicates that the students have easy access to information; thus, they have references that 

stimulate creativity to ease them when encountering the environmental problems. Creativity in thinking is 

developed in three components, namely people, field, and domain. People means the actors, in this case, 

students; the field is the knowledge learned by students in an institution, either in schools or in colleges; and 

the domain is the place where the students learn, such as colleges. Therefore, the role of the university as a 

place to learn for students is imperative to foster students’ creativity.  

The highest score in the creative thinking dimension was fluency and originality. The fluency 

dimension explains the students’ ability to elaborate answers and solutions to overcome environmental 

problems. The fluency in expressing ideas and alternatives occurred in problem-solving will develop into 

other usable solutions [9], [11], [35]. Fluency in answering questions indicates that students are used to 

hearing or seeing solutions that are well-conveyed through environmental education in schools, teacher’s 

roles, campus activities or social activities, parents’ roles, or information through mass media [33], [40]–[42]. 

The originality dimension suggests the level of students’ ability in creating and producing good new 

ideas. Ideas that emerge in research are innovative and applicable. The originality level of a good idea 

indicates that students understand and have sufficient knowledge of environmental problems and their 

solutions. Media that are easily accessed by students tend to enable them to adapt answers from the internet 

and modify them into a useful and acceptable solution [16]. The formed relationship between ecological 

literacy and creative thinking skills has been indicated low. This is different from previous studies [19], [20] 

on the level of ecological literacy among students in Adiwiyata school and indicates no relationship between 

ecological literacy and critical thinking that is included in the higher-order thinking [25]. The ecological 

literacy level of university students indicates a medium category [1]; however, no further research about the 

relationship between ecological literacy and higher-order thinking has been conducted. 

The current research gathered demographic data on the respondent’s gender. The average scores in 

ecological literacy and creative thinking skills were higher among women than those of men. This could 

occur due to disproportionate number of respondents between men and women in which more women 

occupy the number. The ecological literacy score among women was higher than that of men. This was due 

to the women’s tendency of having better care feeling for the environmental conditions. Although women are 

at a lower level than men in terms of knowledge, they learn faster about the environment; thus, their 

knowledge level develops. Moreover, as women get older, they tend to have a better attitude toward and 

greater caring for the environment [43], [44]. 
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Gender is still debated in terms of creative thinking. This occurs owing to many studies indicating 

different results when connecting gender to creative thinking [10], [45]. In the current research, there was a 

difference in the score of creative thinking between men and women. This contradicts other research results 

[10], [44], [46] stating that men have higher creative thinking levels. Men have better creative thinking levels 

than women since they tend to be interested in such fields as sciences, engineering, technology, and problem-

solving skills at which they are better than women. Problem-solving skill is closely related to creative 

thinking [10], [43]. Since the need of today is unpredictable and complicated and demands that people be 

able to apply their creativity, it is commonly acknowledged that higher education plays a crucial role in 

encouraging students’ creative thinking skills. Creative thinking skills can be trained periodically through 

implementation of appropriate curricula in schools or through environmental awareness actions in 

universities. Education institutions, both schools and universities, are a place for the transfer of knowledge, 

cultural values, and norms that are expected to become a foundation to foster attitudes of caring for the 

environment among their students [47]. 

 

 

4. CONCLUSION 

This research aims to fill the gap and inform academics and other researchers in the context of 

creative thinking and ecological literacy in higher education. While other research focuses on developing 

creative thinking and environmental awareness in students in high schools. The results indicate that 

ecological literacy level is in the medium category, whereas creative thinking skills are good. Female 

students score higher than male students in ecological literacy and creative thinking. This paper is limited to 

analyzing the level of creative thinking and ecological literacy of students from science and nonscience 

programs; thus, this paper could be used as a reference for other research related to creative thinking and 

environmental problems. 
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