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Introduction 
 

Twenty first century skills are widely discussed in various fields of life including education. 

Students are expected to acquire the 21st century skills so that they can compete globally. Twenty first 

ABSTRACT 

Ecological literacy (Eco literacy) along with creative thinking skills can be utilised to 

overcome environmental problems to achieve environmental sustainability. This research 

analyses the correlation between ecological literacy and students’ creative thinking skills 

of environmental problems. The research method is quantitative with a correlational 

study. The research respondents include 281 pupils of Grade 11 MIPA (Science) from 

three areas in Indonesia:  Jakarta, Sumatera, and Gorontalo. Data collection consists of a 

write test and an opinion-seeking questionnaire. Ecological literacy analysis consists of 

caring, practical competence, and knowledge dimensions. Creative thinking skills are 

analysed through fluency, originality, flexibility, and elaboration dimensions. The results 

indicate that ecological literacy and creative thinking skills levels in grade 11 MIPA in a 

medium category. Female students have a higher average score in ecological literacy and 

creative thinking skills than in male students. The research finds a positive relationship 

between ecological literacy and creative thinking skills.  
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century skills include three aspects of basic skills (creative thinking – problem solving, creativity - 

innovation, communication - collaboration), literacy skills (information literacy, media literacy, ICT 

literacy), and survival skills (flexibility - adaptation, initiative - self-direction, social - cross-cultural 

skills, productivity accountability, leadership, and responsibility). In formal education, learning 

process integrate literacy and high order thinking skills. One of the high order thinking skills is 

creative thinking (Al-Muhdhar et al., 2021; Budsankom et al., 2015; Hargrove, 2013; Yusnaeni et al., 

2017).  

Creative thinking is also known as divergent thinking, where someone can produce useful 

ideas to solve problems from various perspectives (Kamarrudin et al., 2022; Kim, 2011; Sternberg & 

Sternberg, 2010; Treffinger et al., 2002; Yusnaeni et al., 2017). Everyone is born with different creative 

thinking skills; therefore, creativity is valued as a talent (Beghetto, 2010);(Yazar & Birgili, 2015). In the 

context of education, students need to acquire creative thinking skills to solve complex problems 

(Awang, H., & Ramly, 2008; Baran et al., 2021). According to the TIMSS (Trends in Mathematics and 

Science Study), the creative thinking skills of Indonesian pupils are low (Fitrianawati et al., 2020; 

Istiyono et al., 2020). Hence, creative thinking skills need improvement in their implementation in 

schools to create a new generation capable of competing globally (Irmita & Atun, 2018; Kan’An, 2018; 

Marni et al., 2020). The improvement of creative thinking skills requires several efforts, among others 

providing innovative learning models and learning media, education through mass media, and 

utilizing learning media through social media mostly used by the students.  

Learning methods such as brainstorming can be chosen to develop students' creative thinking. 

Brainstorming provides the right environment for students to express themselves in generating ideas 

(Abdullah Mirzaie et al., 2009). The use of effective learning media will also create more lively 

learning and provide easiness for students and teachers to access and evaluate information acquired 

(Al-Muhdhar et al., 2021; Mcginn, 2014; Sigit et al., 2019; Zubaidah et al., 2017). Creative thinking skills 

must be trained to prepare the upcoming generation to be able to solve complex problems such as 

environmental problems. Environmental problems are one of the problems that happened in 

Indonesia (Prastiwi et al., 2020a). Environmental problems can be decreased with a skill related to 

environmental. This skill is an important component of pro-environmental attitude competence that 

needs to be possessed as a form of environmental awareness of the increasing number of 

environmental problems (Sigit et al., 2019; Daskolia & Kampylis, 2012). Environmental problems can 

be addressed if it is supported by ecological literacy or ecoliteracy (Prastiwi et al., 2020a). Students 

acquired ecological literacy in environmental learning and media both printed and digital media 

(McBride, 2011; Schimek, 2016).  

The goal of ecological literacy is to improve individual awareness and enthusiasm to act on 

environmental issues in a sustainable way. The current research focuses on the relationship between 

ecological literacy and students’ creative thinking skills to overcome environmental problems. 

Another research conducted by (Nadiroh et al., 2019) showing there’s an interaction between 

ecological literacy and critical thinking which also related to creative thinking. The previous research 

focused on students who came from the same locations and environmental conditions. Meanwhile, 

this study aims to analyse the level of creative thinking in environmental problems in terms of 

ecological literacy in students who come from schools with different locations and environmental 

conditions. 

 

Methods 

Research Design 

The research consisted of an independent variable (X1) of ecological literacy and a dependent 

variable (Y) of student’s creative thinking skills.  
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Population, Sample, and Procedure 

The research population included of grade 11 students majoring in science from three 

provinces in Indonesia, namely DKI Jakarta, Sumatera, and Gorontalo. The population was selected 

using purposive sampling. Purposive sampling was chosen because the three provinces are in a 

different island and different locations conditions than previous research that had been done. The 

research samples consisted of 281 students consist of male and female of grade 11 science selected 

using purposive sampling because grade 11 already learnt about environmental subject in grade 10. 

The samples were homogeneous and representative of the population. The ecological literacy variable 

was measured using questionnaire and a multiple-choice test, whereas creative thinking skills were 

measured using an essay instrument. 

 

Research Instrument 

The ecological literacy instrument used consisted of a test and a questionnaire developed from 

(Mcginn, 2014; Orr, 1992; Rizal et al., 2019)). As for the questionnaire were being translated from 

original version (Mcginn, 2014) and being modified according to conditions in the research area. 

Dimensions of awareness and practical competence were measured using questionnaire in the form of 

a Likert Scale with 24 question items, whereas the knowledge dimension was measured using a 

multiple-choice test.  

 

Table 1 

Instrument Grids of Ecological Literacy and Question Items  

Dimension of Awareness  

Indicator:  

Awareness to be responsible to reduce negative impacts on the environment 

No. Questions items 

 Scale: strongly agree, agree, disagree, strongly disagree  

1.  Small actions performed by one person has no significant impact on environmental 

problems this item involves a double negative which can be very problematic for 

respondents  

2.  Electricity must be produced from renewable sources to reduce the use of fossil fuel 

3.  Activities of environmental conservation seminar are one of the useful activities  

4.  I will not use recycled products because they are expensive 

5.  Separating wet and dry waste is necessary 

6.  I do not care about the waste produced by industrial because it does not disturb me 

 Dimension of Practical Competence 

 Indicator:  

Actions conducted to reduce negative impacts on the environment 

No. Question items 

 Scale: always, often, sometimes, rarely, never 

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

2.  I use air conditioning (AC) continuously 

3. I prefer using public transportation rather than personal vehicles.  

4. I turn off the electricity when not in use 

5. I clean the class according to the cleaning picket schedule 

 Dimension of Knowledge 

 Indicator: 

The basic concept of ecology and understanding of human activities on ecosystems 
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No. Question Items (multiple choice) 

1.  Based on the parameters of air pollution and population increase, the analysis of the 

relationship between both parameters is<. 

2.  Based on the parameters of natural resource availability and population density, the 

analysis of the relationship between both parameters is<. 

3.  What will happen if the pollutant level in an environment exceeds the threshold? 

4.  Components of an ecosystem are inorganic things such as plankton, fish, fish-eating 

birds, and guano. If there is large-scale fishing, the consequences are<. 

5.  A plot of land consists of the following components: corn crops, small birds, 

caterpillars, rats, chickens, and snakes. These components will depend on each other 

in a food chain in the ecosystem. The form of the composition is< 

6.  Activities that can be conducted to reduce environmental problems are < 

7.  Flood disasters often occur in various regions in Indonesia; to your knowledge, what 

are the causes of floods<. 

8.  Depends on the news is, as a good citizen and students who cares for the environment 

the appropriate actions are< 

9.  Plastic takes 50 – 600 years to degrade; an appropriate way to manage plastic waste is 

<. 

10.   Why is nondegradable plastic waste harmful to living things <.  

11.  Other efforts that can be done to reduce global warming in addition to the 

development of green open spaces (RTH) are <. 

12.  One way to protect endangered species in Indonesia is <. 

13.  Environmental carrying capacity is the ability of the environment to meet the needs of 

living things. The following human activities that could reduce the environmental 

carrying capacity are<. 

 

Measurement of the ecological literacy dimension is using Likert Scale and multiple – choice 

as shown in the Table 2.  

 

Table 2 

Measurement and Category of Scoring Ecological Literacy Dimension  

Dimension Measurement Category 

Positive statement Negative statement 

Caring 4 – 3 – 2 – 1 4 = strongly agree 

3 = agree 

2 = disagree 

1 = strongly disagree 

4 = strongly disagree 

3 = disagree 

2 = agree 

1 = strongly agree 

Practical competence 5 – 4 – 3 – 2 – 1 5 = always 

4 = often  

3 = sometimes 

2 = rarely 

1 = never 

5 = never 

4 = rarely 

3 = sometimes 

2 = often 

1 = always 

Knowledge 1 and 0 1 = correct answer; 0 = wrong answer 
 

Criteria of ecological literacy assessment are based on (Mcginn, 2014) as indicated in Table 3. 
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Table 3 

Criteria of Ecological Literacy Score  

Criteria Provision 

Illiterate  <60 

Low 60 – 70 

Basic 71 – 80 

Standard (Medium) 81 – 90 

High 91 – 100 
Note. Mcginn, 2014 

 

The creative thinking skills instruments comprised four dimensions, namely: flexibility, 

fluency, originality, and elaboration. The instruments were measured using an essay test that 

consisted of 10 questions. Scoring for each dimension are shown in the Table 4.  

 

Table 4 

Measurement and Category of Scoring Creative Thinking Skills Dimension 

No. Dimension Indicator Number of 

Question 

Scoring Criteria 

1.  Fluency produce various ideas and 

similar answers in solving 

problems  

3 4 = students fluently answer questions 

(give 3 ideas) 

3 = students are not fluent answer and 

just give 2 ideas relating to questions 

2 = students only give 1 idea relating to 

questions 

1 = students give no answer the question 

2.  Flexibility  provide various 

descriptions and 

interpretations of a 

picture, story, or problem  

2 4 = students can interpret a problem at 

least 2 answers from 

different point of view 

3 = students can interpret a problem at 

least 1 answer from 

different point of view 

2 = can only interpret a problem but not 

related to a question 

1 = students can’t answer the question 

3.  Originality  generate unique and 

different answers  

2 4 = students can provide at least 2 new 

ideas/solutions 

3 = students can provide at least 1 new 

ideas/solutions 

2 = students can provide 1 general 

solution 

1 = students can’t answer the question 

4.  Elaboration  derive ideas or detailed 

steps on an object or idea  

3 4 = students can develop more than 2 

ideas that is easy to understand, and 

logical 

3 = students can develop 2 ideas that is 

easy to understand, and logical 

2 = students can develop at least 1 idea 

that is easy to understand, and logical 

1 = students can’t answer the question 

  Total  10  

Note. Modified from Treffinger et al., (2002) 
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Creative thinking skill dimensions that received the highest score were fluency and originality 

dimensions can be seen in Table 5.  

 

Table 5 

Example of Question Items of Creative Thinking Dimension  

Dimension Indicator Question Item 

Fluency produce various 

ideas and similar 

answers in 

solving 

problems  

1. How do you help reducing plastic usage? 

2. Based on the article about air pollution in Indonesia, provide 

appropriate solutions to overcome air pollution problems 

3. If you are the government, what kind of innovative policies 

that you would make to reduce air pollution? 

Originality generate unique 

and different 

answers  

4. Currently, the utilization of plastic bags has been reduced 

and is replaced by environmentally friendly shopping bags. 

In your opinion, what are other environmentally friendly 

materials that can be used to replace plastic?  

5. Flood is a common issue for almost all regions in Indonesia. 

To overcome floods, what are your action to prevent a flood 

to occur in the future?  

6. One cause of flood is people’s behaviour of throwing garbage 

into the river. As a student who understands the 

environmental condition, how do you promote the 

environmental activity so they could respect the existence of 

the rivers and get used to throwing garbage into a garbage 

bin? 

Flexibility provide various 

descriptions and 

interpretations 

of a picture, 

story, or 

problem  

7. What do you think about the forest deforestation for 

plantation? Is it beneficial to people in general?  

8. The government is currently conducting a Jurassic Park 

construction project on Komodo Island. The development 

triggers some controversies. What do you think about the 

program and the effect to the environment?  

Elaboration  derive ideas or 

detail steps on 

an object or idea  

9. Oil palm plantations are considered environmentally 

unfriendly due to the plantation development system that 

causes several problems. What do you think that can be done 

so that the oil palm plantations continue to contribute to the 

economic sector and remain environmentally friendly?  

10. What are solutions you could offer to reduce waste problems 

and fishing using environmentally unfriendly tools?  
 

Data Analysis 

The validity test for the instruments employed Pearson Product Moment and Biserial Point 

Formula for multiple choice questions. Whereas reliability questions were measured using Cronbach’s 

Alpha and Biserial Point Formula for multiple choice questions. The reliability calculation using 

Cronbach’s Alpha and Kuder-Richardson (KR-20) obtained values of 0.588 (caring dimension), 0.452 

(practical competence dimension), and 0.820 (knowledge dimension). The validity test for ecological 

literacy instruments employed Pearson Product Moment (r. count > r table; α=0.05) and Biserial Point 

Formula resulted in 24 questions items were valid. 

The creative thinking skill instruments were validated by experts. The total score derived was 

calculated using Lawshe’s formula that resulted in a Content Validity Index (CVI) of 1; therefore, the 
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items were valid  (Hendryadi, 2017). The score for creative thinking instruments validation using 

Lawshe’s formula in a Content Validity Index (CVI) of 1; therefore, the items were valid.  

The data analysis comprised analysis of descriptive statistics of mean, maximum score, 

minimum score, and standard deviation. The homogeneity employed the Kolmogorov-Smirnov 

normality test and Bartlett’s homogeneity test. The results of the normality test for each variable 

generated a Kolmogorov-Smirnov (KS) value (0,838 > α=0,05) indicating that the data came from a 

normally distributed population. Therefore, parametric tests were preferred in the data analysis. 

Regression analysis was applied to understand the correlations among ecological literacy and creative 

thinking skills. The results of the homogeneity test (0,000 < α=0,05) for each variable suggest that the 

data from each variable came from a homogeneous population (Table 6). 

 

Table 6  

Results of Normality and Homogeneity Tests 

Variables 
Normality Test 

(Kolmogorov-Smirnov) 

Homogeneity Test 

(Bartlett Test) 

Ecological literacy (X1) 0.838 0.000 

Creative thinking (X2) 0.838 0.000 

 

 

Findings 

 

Creative Thinking Skills 

The maximum score for creative thinking was 95 and the minimum score was 28 and average 

score was 71. The respondent frequency of above-average score was 146 respondents (52.00 %) and 

below-average score was 135 respondents (48.00%). The creative thinking skill is in medium level as 

shown in Figure 1.  

 

Figure 1 

Creative Thinking Skill Levels 

 

The dimension with the highest score was fluency at 27.66% and the lowest was the 

originality dimension 22.20% (Table 7). 
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Table 7 

Percentage of Creative Thinking Skill Dimension Score (Y) 

Dimension N Mean Standard Deviation Percentage (%) 

Fluency 281 78.74 16.88 27.66 

Originality 281 63.20 13.27 22.20 

Flexibility 281 74.51 14.50 26.18 

Elaboration  281 68.19 17.19 23.96 
Note. Almeida et al., 2008; Kim, 2011; Torrance, 1966. 
 

 

Ecological literacy 

The calculation of descriptive statistics indicates that the mean was 78 with the frequency of 

above-average scores was 167 respondents (59.40%) and below-average scores was 114 respondents 

(41.00%). The analysis results suggest that there were five criteria of ecological literacy skills, namely 

illiterate, low, basic, standard (medium), and high.  

 

Figure 2 

Students’ Ecological Literacy Level  

 

 

The dimension with the highest score was Caring at 35%, whereas the lowest was in the 

Practical competence dimension 33.00% (Table 8).  

 

Table 8  

Percentage of Ecological Literacy Dimension Score (X2) 

Dimension N Mean Standard Deviation Percentage (%) 

Caring 281 81.4 8.60 35.00 

Practical 281 76.00 11.00 32.40 

Knowledge 281 77.00 20.00 33.00  

Note. Mcginn, 2014; Orr, 1992; Rizal et al., 2019 
 

 

The comparison score of male and female respondents are shown in Table 9.  

 

Tabel 9 

Comparison of Respondents’ Average Score by gender 

Gender N 
Average Score 

Ecological Literacy Creative Thinking Skills 

Male 110 78.00 69.00 

Female  171 78.00 73.00 
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 Based on the correlation value of 0.158, the correlation between ecological literacy and 

creative thinking skills was at a low level. The determination coefficient (Ry12) resulted in a value of 

0.025; hence, ecological literacy gave a contribution of 2.5% to the students’ creative thinking skills 

(Table 10). 

 

Table 10 

Result of Regression Calculation between Ecological Literacy and Creative Thinking Skills 

Model Unstandardized Coefficients Standardized Coefficients t Sig. 

B Std. Error Beta 

1 
(Constant) 56.238 5.697  9.871 .000 

Ecological literacy .194 .073 .158 2.678 .008 

a. Dependent Variable: creative thinking 

 

Discussion 
 

The research shows that students’ ecological literacy score was in a medium category 

(standard) 0f 44.5%. The medium category (standard) indicates that students had understood and 

possessed a sense of caring for and knowledge of environmental problems and how to overcome them 

as an implementation of their knowledge by learning environmental subjects. Individuals within the 

standard category are categorized as ecologically literate and they understand how to implement 

them. Ecologically literate means that individuals can make their own decisions regarding actions and 

their impacts on the environment.  

The ecological literacy dimension with the highest score was the caring dimension. At this 

level, individuals will feel that their actions can have an impact on the environment; therefore, people 

with a high caring level will consider their actions and select the most efficient way to prevent impact 

on the environment. On the contrary, individuals with a low level of caring for the environment tend 

to feel that their actions have no impact on the damage to the environment (Mcginn, 2014).  

Caring for the environment occurs with the amount of information acquired during education 

at school, in activities conducted in the environment, from experience, and from various media. The 

second level dimension was knowledge. Knowledge can be obtained from education at school 

through environmental learning and from activities related to the environment conducted at school or 

outside of school. 

Moreover, they also acquire knowledge by accessing them through internet media on 

environmental topics. The knowledge is not merely related to the ecological system and its 

component; the knowledge, however, is made as a basis for caring and being responsible for the 

environmental conditions (Mcginn, 2014). The dimension that received the lowest score was the 

practical competence dimension. In this case, individuals who have a high level of practical 

competence will try not to participate in activities that have negative impacts on the environment. 

Moreover, they will invite people in their surroundings to perform environmentally friendly life 

habits. Low practical competence can be caused by the knowledge possessed has not been fully 

implemented or following the behaviour of others who do not care about the environment (Hartono, 

2020; Nurfajriani et al., 2018). Practical competence occurs from individuals’ experiences to reduce the 

negative impacts of human behaviour on the environment (Orr, 1992; Prastiwi et al., 2020a).  

The acquisition of dimension scores in ecological literacy are affected by several factors, one of 

them is age. Human generally achieve the highest level of knowledge and understanding of ecology at 

the age of 35-74 (Pitman & Daniels, 2016). This indicates that ecological knowledge develops with 

experiences in contributing to the environment to form good ecological literacy. The respondents had 

an average age of 16-17 years, students who have ecological understanding tend to be moved to 

contribute to solving various environmental problems. The environmental problem can be addressed 
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with problem-solving skills (Prastiwi et al., 2020a). Environmental problem solving requires high 

order mindset and creativity to produce better ideas. Moreover, it not only demands a thinking 

process and memorising but also higher thinking levels, namely critical thinking, and creative 

thinking (Rizal et al., 2019; Rofiah et al., 2013).  

This research shows that the creative thinking skills of students is in medium level. In the 

calculation of dimension scores, the fluency dimension received the highest score of 22.60%. The 

dimension explains students’ abilities in describing answers and solutions in solving environmental 

problems. Fluency in expressing ideas and alternatives that emerged in problem-solving will develop 

into other relevant solutions (Kim, 2011; Torrance, 1966; Treffinger et al., 2002). Fluency in answering 

questions indicates that students were used to hearing or seeing solutions stated in environmental 

education at school, from the role of teachers and parents, and information in mass media (Latta et al., 

2018; McBride, 2011; Mcginn, 2014; Miller, 2018; Sigit et al., 2019).  

The dimension that received the lowest score was the originality dimension. This suggests 

that students’ ability level to be creative and produce new ideas was still low compared to other 

dimensions in creative thinking. Ideas that occurred in the research were relatively general, whereas 

to acquire a high originality level, the answers and solutions that emerged must be rare and different 

yet solve the problem. This was due to the students were not accustomed to being trained to create 

innovative ideas or stock of knowledge that adolescents are unlikely to possess. The ease of accessing 

various mass media leads students to adapt their answer from the internet instead of creating their 

own ideas (Baran et al., 2021).  

This study shows that the level of ecological literacy of students is in the medium category 

and shows that there is a significant relationship between ecological literacy and students' creative 

thinking skills. This is different from previous (Prastiwi et al., 2019, 2020b) regarding the level of 

ecological literacy in Adiwiyata school students and research from (Nadiroh et al., 2019) which 

showed no relationship between ecological literacy and critical thinking which was also 

involving creative thinking. 
 

The association between gender and creative thinking is still much debated. The average score 

of ecological literacy and creative thinking skills was higher for female respondents (Table 10). Female 

respondents obtained a higher average score in ecological literacy than the male respondents because 

women tend to have a better sense of caring for the environment. Women, however, usually have a 

lower level of knowledge than men do, yet they learn quickly about the environment thus their 

knowledge is developing (Schimek, 2016; Stevenson et al., 2013). In addition to the number of 

comparisons between men and women, generally men are more interested in science than women 

especially in terms of science, technique, and technology and they have better problem-solving skills 

than women. (Ambusaidi et al., 2021; Schimek, 2016; Yusnaeni et al., 2017). Moreover, as women get 

older tend to have a better attitude towards the environment and a greater level of caring for the 

environment (Schimek, 2016; Stevenson et al., 2013).  

Creative thinking skills in the context of education can be trained through environmental 

studies in the school curriculum (Diki, 2013). The curriculum in Indonesia specifically aims to prepare 

the Indonesian people to have the ability to survive globally by becoming productive, creative, 

innovative, and effective citizens (Irmita & Atun, 2018). These can be generated by training students to 

have a creative mindset to make a move in environmental action and improvement (Ahmad, 2020; 

Astuti, 2017).  
 

 

Conclusion and Implications 

 
This research is limited to the subject of environmental issues taught to senior high school 

students in Indonesia. The research found that students’ ecological literacy and creative thinking skill 

level were in a medium category. There was a difference level of ecological literacy and creative 

thinking between females and males, where females score higher than males. Ecological literacy gave 

a contribution of 2.5% to the students’ creative thinking skills. Research can be done on other subject 

matter with samples from junior high school students or college students. Future research can also 
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focus on other higher order thinking skills such as critical or metacognitive thinking and other literacy 

skills. 
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