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 Critical thinking skills and sustainability awareness are important competencies for 

students in facing 21st century education as well as supporting the achievement of 

Sustainable Development Goals (SDGs). This study aims to describe the profile of critical 

thinking skills and sustainability awareness of junior high school students in Dumai City, 

using an explanatory sequential design. Data collection involved critical thinking tests, 

sustainability awareness questionnaires, and interviews with teachers. The results of this 

study show that students critical thinking skills are in the low to very low category, while 

students’ sustainability awareness shows a medium category in the practical aspect, but 

low in the behavioral and emotional aspects. This research provides important 

recommendations to support the development of education that integrates critical thinking 

exercises and sustainability education through an evidence-based approach. 

Sustainability awareness shows a mixed profile: moderate in the practical dimension—

students can name everyday actions such as waste sorting and water conservation—yet 

low in behavioral and emotional dimensions, signaling limited persistence of pro-

sustainability habits and weak affective commitment. These results suggest a gap between 

knowing and doing that schools can address through evidence-based curriculum and 

pedagogy.  

 

 Received: 

March 23, 

2025 

 

Revised: 

August 7, 

2025 

 

 

Accepted: 

September 

9, 2025 

How to cite: 

Andriansyah, M., Pursitasari, I, D., & Febrian, A. (2025). Profile of Critical Thinking Skills and Sustainability Awareness of Junior 

HighSchool Students in Dumai City. Journal of Science Education Research, 9(2), 170-176. doi: 

https://doi.org/10.21831/jser.v9.i1.84132. 

INTRODUCTION

Critical thinking skills and Sustainability 

awareness are two key competencies needed by 

learners to face the challenges of the 21st century 

while supporting the achievement of the 

Sustainable Development Goals (SDGs). Critical 

thinking can be defined as a reflective and rational 

thinking process that focuses on making decisions 

about what to believe or do (Ennis, 2011). This 

competency is considered important to help learners 

critically analyze information and solve problems in 

various contexts (Facione et al., 2020). However, 

various studies show that the critical thinking skills 

of students in Indonesia still require special 

attention to develop optimally (Abrami et al., 2015; 

Lai, 2011). In fact, empirical evidence in Indonesia 

also confirms that students’ critical thinking skills 

remain at a low level and need further practice to be 

improved (Nuryanti et al., 2016). This shows that 

other aspects related to sustainability also need to 

be considered in building learners' overall 

competence. 

Sustainability awareness is also an important 

aspect of modern education. Sustainability 

awareness includes an understanding of the 

environmental, social and economic dimensions 

and commitment to behaviors that support 

sustainable development (Hassan et al., 2010). 

Education that promotes sustainability awareness 

can help learners understand the relationship 

between actions and their impact on the 

environment and society (UNESCO, 2022). 

However, the implementation of education that 

supports sustainability still faces various 

challenges, especially in putting these concepts into 

practice. 

The Sustainable Development Goals (SDGs) 

have become a guide to promote education for 

sustainability. Education for Sustainable 

Development plays an important role in shaping a 
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society that is aware of sustainability through 

interdisciplinary learning (Baierl et al., 2021; 

Stanszus et al., 2019). However, the 

implementation of ESD often faces obstacles in the 

form of lack of understanding and implementation 

in the field (Giangrande et al., 2019). Similar 

challenges are also evident in Indonesia, where the 

integration of ESD into science learning remains 

low (only around 25%), and teachers still face 

limitations in knowledge, resources, and classroom 

practice (Purnamasari et al., 2022; Rohmawati & 

Roshayanti, 2021).  It is important to understand 

how this global concept translates into local 

contexts, such as in Indonesian education. 

The reality of education in Indonesia shows 

that critical thinking skills and sustainability 

awareness should begin to receive attention, 

especially in the Core Competency and Basic 

Competency-based curriculum (Nuryanti et al., 

2016; Rohmawati & Roshayanti, 2021). However, 

challenges in implementation still remain, such as 

limited teacher training, lack of resources, and the 

absence of a truly integrated learning approach for 

these two competencies. For example, although the 

curriculum is already geared towards strengthening 

critical thinking skills, teaching methods in the field 

still tend to focus on memorization and do not 

encourage learners to analyze or evaluate 

information critically (Abrami et al., 2015; Lai, 

2011). Similarly, the teaching of sustainability 

aspects is still limited to practical activities, such as 

hygiene programmers, without providing an in-

depth understanding of the relationship between 

individual actions and their global impact (Hassan 

et al., 2010). This condition opens up opportunities 

to further explore the application of ESD at the local 

level, especially in urban areas that have unique 

characteristics. 

Dumai City is one of the urban areas in 

Indonesia. Dumai City is considered relevant to 

explore the profile of critical thinking and 

sustainability awareness. The city has social and 

cultural diversity and a high level of urbanisation, 

which provides its own opportunities and 

challenges in developing learners' competencies. 

An in-depth understanding of the profile of learners 

in this region can be the basis for designing more 

effective educational interventions. Although many 

previous studies have discussed the importance of 

critical thinking skills (Abrami et al., 2015; Ennis, 

2011; Facione et al., 2020) and sustainability 

awareness (Hassan et al., 2010; UNESCO, 2022), 

there are some limitations that need to be addressed. 

Giangrande et al., (2019) and Susanti et al., (2021) 

shows that the implementation of Education for 

Sustainable Development (ESD) in Indonesia still 

faces challenges, especially at the junior secondary 

school level. This study tends to be conceptual 

without providing empirical data that describes the 

real conditions of learners. 

Most research on critical thinking skills and 

sustainability awareness is conducted separately 

(Abrami et al., 2015; Hassan et al., 2010; Lai, 

2011). The combination of these two aspects is 

rarely explored in the Indonesian educational 

context, especially in urban areas such as Dumai 

City, which has socio-cultural diversity and the 

challenges of urbanization. Therefore, this study 

seeks to fill this gap by describing the profile of 

critical thinking skills and sustainability awareness 

of junior high school students in Dumai City. The 

data obtained is expected to provide evidence-based 

insights to support the development of more 

effective education in preparing students for the 

challenges of the 21st century. 

 

RESEARCH METHOD  

This research design uses a quantitative 

approach with the main data in the form of 

questionnaire results designed to measure students' 

critical thinking skills and sustainability awareness. 

The research respondents consisted of 116 junior 

high school students in Dumai City who were 

selected using purposive sampling technique, where 

the selected students met the criteria relevant to the 

research objectives. Supporting data in the form of 

interviews with teachers, who were also 

purposively selected based on their involvement in 

the respondents' learning, were used on limited 

basis to enrich the interpretation of the quantitative 

results. 

Instruments 

Critical Thinking Skill 

Measurement used indicator-based tests from 

Ennis (2011). The questions were designed to 

measure focus on questions, analyze arguments, ask 

and answer clarifying questions, assess the 

credibility of sources, make decisions based on 

criteria. Then it is also assisted by supporting data 

from interviews about students' critical thinking 

skills. The following are the rubric guidelines for 

assessing critical thinking skills: 

Table 1. Assessment Scores of Critical Thinking 

Indicators 

Score Descriptions 

1 Answer is irrelevant or completely wrong 

2 Answer shows partial understanding 

3 
Answers have some depth but are 

rudimentary 

4 Answers are very in-depth and relevant 
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Sustainability awareness 

Measuring sustainability awareness is done 

with a questionnaire and supporting data from 

teacher interviews. Through interviews with 

teachers, the aim is to get overview and data on 

learners‘ behavior in the classroom related to 

sustainability, such as learners’ participation in 

environmental activities or mindsets about 

sustainability issues. The questionnaire contains 15 

statements based on the dimensions of Hassan et al., 

(2010), the questionnaire was developed according 

to the needs of the research subjects, namely 

behavioral and attitudinal awareness, emotional 

awareness, and practical awareness. The instrument  

grid can be seen in Table 2 and the questionnaire 

scoring guidelines can be seen in Table 3.

 

Table 2. Sustainability awareness questionnaire instrument 

No Statements Positive Negative 

1 Behavioral and attitudinal awareness 1, 2, 4, 5 3 

2 Emotional awareness 7, 8, 10 6, 9 

3 Practical awareness 11, 12, 13 14 

 

Table 3. Assessment Scores of Sustainability Awareness Indicators 

Skor Description 

1 Strongly disagree 

2 Disagree 

3 Agree 

4 Strongly agree 

 

Based on Table 3 is the assessment score of 

positive statements of the sustainability awareness 

questionnaire and the reverse score applies to the 

assessment score of negative statements. Data from 

questionnaires and interviews were compared to 

ensure the validity of the results. For example, if 

learners show high awareness on the questionnaire 

but the teacher interview is not supportive, then 

further analysis is conducted to find the reason 

behind the discrepancy. 

Data Processing Technique 

Quantitative data were analyzed descriptively to 

describe students' critical thinking skills and 

sustainability awareness. The analysis was 

conducted by calculating the total score of the 

questionnaire results for each variable. The results 

of the total score calculation are then grouped into 

certain categories based on the score range, which 

is different for each variable according to the 

number of questions. 

 

Critical Thinking Skills 

The critical thinking skills questionnaire 

consisted of 5 questions, with a maximum score of 

4 for each question. The total maximum score for 

this variable is 20 (5 × 4). The division of categories 

for critical thinking ability is as follows: 

 

 

 

 

Table 5. Critical Thinking Ability categorization 

Score Interval Category 

5 – 8 Very Low 

9 – 12 Low 

13 – 16 Medium 

17 – 20 High 

 

Sustainability Awareness 

The sustainability awareness questionnaire 

consists of 15 questions; each indicator has 5 

questions with a maximum score of 4 for each 

question. The total maximum score for this variable 

is 20 (5 × 4). The division of categories for 

sustainability awareness is as follows: 

 

Tabel 6. Sustainability Awareness categorizations 

Score Interval Category 

5 – 8 Very Low 

9 – 12 Low 

13 – 16 Medium 

17 – 20 High 

 

Interview data obtained from teachers was used 

to provide additional context to the quantitative 

results. These interviews help explain findings that 

may not be apparent from analysing the 

questionnaire scores, for example if there are 

discrepancies in the questionnaire results with the 

teachers' direct observations. 
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Data Integration 

The quantitative analysis results were the main 

findings of the research, providing a measurable 

picture of learners' critical thinking skills and 

sustainability awareness. Qualitative data from 

teacher interviews was used to a limited extent to 

provide additional context to the quantitative 

results, particularly to explain findings that required 

more in-depth explanation. 

This approach allows objective quantitative 

data to be reinforced with qualitative insights, 

resulting in more meaningful and relevant 

interpretations. Thus, this integration supports a 

more comprehensive understanding of learners' 

competency profiles. 
 

RESULT AND DISCUSSION  

The graphical results in Figure 2 show that the 

high scores on ‘Focus on the Question’ (16.4) and 

‘Make Decisions Based on Criteria’ (16.2) reflect 

learners' ability to understand and answer questions 

descriptively. Similar findings were also reported 

by Nuryanti et al., 2016, who found that Indonesian 

students tend to perform better on descriptive tasks 

than on evaluative tasks. However, the low score on 

‘Assessing Source Credibility’ (14.3) indicates a 

challenge in critically evaluating information, 

which is consistent with previous studies showing 

that students often struggle to assess the validity and 

reliability of information sources (Abrami et al., 

2015; Lai, 2011). This is in line with previous 

research which confirms that source evaluation 

skills require explicit training (Ennis, 2011). 

 

 

Figure 2. Critical Thinking Skills Graphic 

 

To reinforce this finding, Guo et al. (2020) 

emphasises the importance of an evidence-based 

approach to improving critical thinking skills 

through project-based learning. De Wever et al. 

(2011) found that collaboration and teamwork 

helped learners to evaluate the credibility of 

information. Flipped classroom as suggested by 

Jdaitawi, (2019), proven to increase learners' active 

participation, allowing them more time for in-depth 

analysis. Hsu et al. (2015) showed that structured 

discussions improved learners' ability to understand 

and evaluate arguments. 

Problem-Based Learning (PBL) by De Witte & 

Rogge, (2016) encourages learners to tackle real 

problems, thus honing their analytical and 

evaluative skills. Yazar Soyadı, (2015) added that 

problem-based approaches are effective in 

improving critical thinking skills in a variety of 

educational contexts. Khalid et al. (2023) stated that 

experiential learning through field activities and 

simulations can strengthen critical thinking skills. 

This is supported by Falloon, (2020) who found that 

experiential learning provides relevant real-world 

context for information evaluation. 

Mohammed Alharbi et al. (2022) and Clark et 

al. (2020) showed that collaboration in study groups 

improved critical thinking skills, and teamwork 

facilitated the development of analytical skills 

through interaction between team members. 

Integration of sustainability values, as suggested by 

Chiong et al. (2017) helps learners understand the 

relationship between individual decisions and their 

impact on society. This is relevant for raising 

critical awareness of global issues. A Khan, (2024) 

highlights that an interdisciplinary approach, which 

incorporates science, social and economics, can 
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improve learners' critical evaluation. Carmichael et 

al. (2014) stated that interdisciplinary teaching 

helps learners build a more holistic perspective in 

assessing information. 

 

Sustainability awareness 

The results showed that students' sustainability 

awareness was assessed through three main 

indicators, namely behavioral and attitudinal 

awareness, emotional awareness, and practical 

awareness. behavioral and attitudinal awareness 

obtained the highest scores with high categories on 

negative statements and moderate categories on 

positive statements, while emotional and practical 

awareness were in moderate categories on negative 

statements and low categories on positive 

statements. This finding reflects the gap between 

the understanding of sustainability values and their 

application in daily actions. These results can be 

seen in Figure 3.

.  

 

Figure 3. Sustainability awareness Graphic 

 

These results show that learners tend to be 

more capable of implementing sustainability 

actions, such as keeping the environment clean and 

saving energy, than understanding sustainability 

values in depth. Interviews with science teachers 

support this finding, where teachers noted that 

learners have positive habits such as keeping the 

environment clean and saving electricity. However, 

some learners still show a lack of response to the 

sustainability values taught. School programs such 

as the obligation to bring five pieces of waste to the 

waste bank are considered effective enough to 

increase learners' practical awareness, although 

efforts are still needed to strengthen behavioural 

and emotional awareness. 

This result is in line with research by Roczen 

et al. (2013) which emphasises the importance of a 

holistic approach to building sustainability 

awareness, encompassing cognitive, affective and 

behavioural dimensions. Jose et al. (2017) and 

Blankesteijn et al. (2024) emphasises that 

experiential learning, such as environmental 

activities, is highly effective in raising awareness of 

sustainability practices. Tilbury (2011) showed that 

the integration of sustainability values in the 

curriculum can improve learners' understanding of 

global issues. Leicht et al. (2018) found that project-

based learning can help learners develop practical 

skills and sustainability awareness simultaneously. 

Cotic et al. (2020) highlighted the importance of 

experiential learning methods, such as outing class, 

which proved to be more effective than 

conventional methods in building students' 

sustainability awareness. 

Research by Bergman (2016) and Zsóka et al. 

(2013) showed that direct experience with the 

environment, such as field activities, can strengthen 

learners' sustainability awareness. Hassan et al. 

(2010) found that interdisciplinary learning 

involving social, economic and environmental 

dimensions can improve understanding of 

sustainability. Baierl et al. (2021) also shows that 

long-term environmental awareness-based 

programmes have a significant impact on learners' 

awareness. Lastly, Stanszus et al. (2019) found that 

mindfulness can be an innovative approach to 

increase sustainability awareness, especially among 

adolescent learners.    
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CONCLUSION  

  This research shows that junior high school 

students in Dumai City have good critical thinking 

skills in understanding and responding to questions, 

but still face challenges in critically evaluating 

information. In terms of sustainability awareness, 

students tend to be better able to implement positive 

actions such as maintaining cleanliness, but in-

depth understanding and application of 

sustainability values in daily behavior still need to 

be improved. To address these weaknesses, 

evidence-based education strategies that integrate 

critical thinking training and sustainability 

education are needed. Approaches such as project-

based learning and hands-on experience are 

considered effective to holistically improve 

students' competencies in facing future challenges 

and supporting sustainable development goals. 
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