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ABSTRACT 

To develop a further sustainable world and address the sustainability-related challenges outlined in the 

SDGs, every individual should be an agent of sustainability. Individuals need understanding, skills, and 

attitudes that can contribute to the achievement of SDGs and teachers are the key to the development 

and implementation of SDGs through education. This study aims to measure the knowledge, perception, 

and attitude of pre-service physics teachers toward the implementation of SDGs. Our research involved 

188 students taken from physics education of two different universities in Indonesia. A modified version 

of a prior study's questionnaire was used to assess students' knowledge, perception, and attitude. The 

result shows the entire sample had moderate overall knowledge of the SDGs; there were notable 

variations in the scores gained for the SDGs' personal and professional implications; and there were 

differences between the perception of the goals, with the different level of SDGs involvement with the 

climate change courses. Means that pre-service physics teacher still lacks of information and professional 

education on pedagogies also the instructing abilities essential for teaching them, obstructing the 

implementation of the SDGs. Pre-service physics teachers must acquire the knowledge and competencies 

necessary for teaching and promoting the SDGs to stimulate students’ interest, curiosity and capability 

for learning science as well as increasing students’ enrolment in science related courses towards the 

achievement of SDGs. 

 
Keyword: Climate Change, Pre-Service Physics Teacher, Knowledge, Attitude, and Perception, SDGs. 

INTRODUCTION 

The Sustainable Development Goals (SDGs) represent a framework aimed at fostering 

economic prosperity and improving social quality of life, including advancements in the 

education sector. Education plays a crucial role in supporting the achievement of the SDGs. As 

a foundational element, education drives progress toward the goals outlined in the SDGs 

framework. Strengthening Indonesia’s education system is essential to achieving the 17 SDGs, 

particularly by fostering a quality nation through relevant and impactful education (Safitri et 

al., 2022). Countries worldwide face challenges such as insecurity of property and life, 
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increasing poverty rates, extreme violence, hunger, terrorism, inadequate educational 

standards, limited or nonexistent access to clean water and proper roads, rising inequality, 

inadequate infrastructure, growing unemployment, natural disasters, and declining quality of 

life in both land and sea environments  (Awodoyin & Ojo, 2021). Indonesia is among the 

nations committed to implementing the SDGs and has demonstrated this commitment 

through various programs and strategic measures. These steps include aligning the SDG goals 

and objectives with national development priorities, mapping the availability of SDG data, and 

establishing measurement systems for each goal and target, including representative 

indicators (Widoyono, 2016).  According to the SDG Index for Southeast Asia, Indonesia ranked 

6th in achieving SDGs in 2021 within the region and 97th globally. The Sustainable 

Development Report highlights that since the adoption of the SDGs in 2015, Indonesia's SDG 

implementation index has shown consistent changes in both score and global ranking (Sachs 

et al., 2021).  

The government has implemented several programs aimed at improving the standard 

and quality of education to support initiatives derived from the United Nations’ SDGs, with the 

goal of achieving these targets by 2030 (Pribadi, 2017). For this plan to succeed, contributions 

from all sectors—governments, businesses, civil society organizations, and private citizens—

are essential (United Nations Educational, 2017). Sustainable human and environmental 

development is closely linked to the education system. Consequently, higher education plays 

a pivotal role in addressing current global challenges by producing well-educated graduates 

who act as agents of change (Jati et al., 2019).  

Students, as future decision-makers, also play a crucial role in achieving the SDGs, 

influencing both the planet’s future and key issues facing humanity (Kleespies & Dierkes, 2022). 

Previous research indicates that students are more motivated to engage in actions aligned with 

the SDGs when they possess a positive mindset (Afroz & Ilham, 2020). However, it is important 

to note that awareness of the SDGs may vary among students due to differences in institutional 

environmental policies. Therefore, it is critical to raise awareness among teachers and students 

about the risks associated with environmental challenges, how to identify threats, and the 

actions necessary to prevent these risks from escalating globally. In this context, universities 

and schools play a crucial role in supporting students by leveraging their expertise (Costa et 

al., 2023). By fostering sustainable communities and promoting sustainability through 

education, schools and universities must lead efforts to address global challenges for 

sustainable development. Enhancing our understanding of sustainability education in higher 

institutions will enable the development of strategies that address the educational, cultural, 

economic, environmental, and social dimensions of sustainability (Shah et al., 2022). Recent 

studies reveal growing interest in Education for Sustainable Development (ESD) within teacher 

training and education, particularly since 2016. These studies highlight emerging research 

trends, including perceptions of ESD competencies, evaluations of training programs, and 

analyses of how ESD is integrated into national teacher education systems (Imara & Altinay, 

2021). 
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Previous studies have explored the implementation of values-based education in 

Indonesia as a strategy to achieve one of the SDGs, employing content analysis within a library 

research framework (Anggraini & Nugraheni, 2024). Other research also examines Indonesia's 

preparedness for achieving the SDGs in education by 2030 and identifies barriers to their 

implementation in the education sector, also relies on secondary data obtained through library 

research (Thamrin, 2020). This normative research employs both statutory and conceptual 

approaches. Numerous studies have highlighted challenges related to teaching practices and 

curriculum design that hinder the integration of SDGs into Indonesia's education system. 

However, most of these studies use qualitative methods, revealing a lack of quantitative 

research on Indonesian students’ understanding of the SDGs. This gap presents an opportunity 

for the author to address it by providing empirical data on pre-service physics teachers’ 

knowledge, perspectives, and attitudes toward the SDGs. 

To ensure students understand the interdisciplinary connections within the sustainable 

development agenda, sustainability education can be integrated into course curricula (Michael 

et al., 2020). Consequently, school programs must design curricula that incorporate 

extracurricular, intracurricular, and co-curricular activities (Mulyasari et al., 2021). ESD was 

developed to balance the need for education with the aspiration for a better future (Ilham et 

al., 2021).  The early goals of ESD aim to instill in individuals—adults, children, and the elderly—

a sense of the value of natural resources, economic systems, and social integration, while 

fostering an appreciation for the environment, economy, and society (da Rocha et al., 2020).  

Physics education plays a significant role in shaping future generations. Physics classes 

help develop analytical skills, critical and creative thinking, and an understanding of natural 

phenomena. Although physics education in Indonesia requires students to engage in problem-

solving as part of science education, physics teacher training programs face challenges in 

aligning with these goals (Cheng et al., 2022). Additionally, multimedia technology is becoming 

increasingly relevant in meeting curriculum requirements aligned with the SDGs (Kholiq et al., 

2023). Educational institutions are thus compelled to design learning content and outcomes 

that support the SDGs (Biswas, 2018). Their participation is essential in promoting ESD, as well 

as fostering research, innovation, and community engagement aligned with SDG objectives 

(Filho et al., 2024). The complex nature of socio-environmental issues, particularly climate 

change, stems from the intricate relationships and interactions between these factors (de Rivas 

et al., 2024). Educating young people about the SDGs will empower them to create a better 

future. Global climate strikes exemplify youth awareness of the urgent threat posed by climate 

change and their willingness to act (Marshall & Education, 2019). To build a strong foundation 

in climate science, educators must emphasize the causal links between everyday actions and 

their contributions to climate change (Ofori et al., 2023). 

Since the learning process requires both intellectual and motor skills, teachers must 

also act as trainers. Training should account for fundamental skills, available resources, and the 

unique characteristics of each student and their environment (Rivaldo et al., 2021).  

Additionally, a comprehensive understanding of students’ backgrounds, motivations, and prior 
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knowledge is essential to designing a competency-based learning process aligned with the 

SDGs (Zamora-Polo et al., 2019). A survey has indicated that most students are unaware of the 

environmental impacts of their energy consumption and are largely oblivious to the broader 

consequences of their actions (Olanipekun & Iyiola, 2020). A well-structured ESD framework 

equips students with a deeper understanding of environmental integrity, economic viability, 

and social equity for both present and future generations (United Nations Educational, 2017). 

Even though this issue is becoming more important, there hasn't been a lot of research that 

seems to solve the core issue. Showing that it still needs to be explored further so that everyone 

can play their role and give their best toward the achievement of these goals. Previous 

educational reports (Delors et al., 1996) have stressed the need for society to be able to cope 

with new situations in its professional and personal life because evaluation involves a sense of 

personal responsibility to achieve a common goal. It is imperative that educators receive 

training on sustainable development challenges and elements prior to taking on their teaching 

responsibilities. Thus, it is recommended that a study be carried out (Anyolo et al., 2018) the 

primary teacher education institution in Namibia to learn how it makes sure that educators are 

taught and equipped to apply ESD in classrooms. The teacher education curriculum can be 

modified to better prepare teachers for teaching utilizing ESD approaches based on their 

assessments of their readiness to utilize ESD in the classroom. However, the current perception 

of SDGs on pre-service physics teacher in Indonesia remain unclear, therefore this study is 

seeking to answer the following questions: 

1. What is the level of knowledge of pre-service physics teachers regarding the SDGs? 

2. Which aspects of the SDGs are important for their professional practice? 

3. Which aspects of the SDGs influence their daily lives? 

4. Which aspects of the SDGs can be integrated into climate change courses in high 

schools? 

METHODS 

Research Design 

Quantitative research was employed to achieve the objectives of this study. The sample 

consisted of students from two universities in Indonesia, categorized by their level of study 

within the physics education program. A survey research design was adopted, with the 

questionnaire divided into four sections to assess students' knowledge, the implications of 

SDGs on their personal and professional settings, and their perspectives on the SDGs. Data 

were collected using a Google Form containing 64 questions distributed across five pages. 

These pages gathered information on respondents’ personal details, knowledge of the SDGs, 

professional implications, personal implications, and perspectives on the SDGs. 
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Participant 

This study employs a quantitative approach to collect empirical data on pre-service 

physics teachers' perceptions of the SDGs. The sample consists of 188 students from two 

universities in Indonesia, selected from the physics education programs. The first university, 

University A, is located on Kalimantan Island, while the second, University B, is situated on 

Sumatra Island. Students from different academic levels specifically from Semesters 2, 4, and 

6 were included to provide a comprehensive analysis. 

Instrument 

The primary data collection tool is an online survey designed using Google Forms. The 

questionnaire was adapted from (Zamora-Polo et al., 2019), who developed a reliable and valid 

instrument to evaluate students' perceptions and knowledge in their respective fields. The 

modified version was further assessed using SPSS, confirming its reliability and validity for this 

study. The survey measures four distinct aspects, as illustrated in Figure 1. 

 

Figure 1. Infographic for Each Aspect 

 

The first aspect (C1) focuses on students' understanding of the SDGs and the sources 

from which they acquire their knowledge. The second aspect (C2) analyzes the connection 

between the SDGs and their vocational training as future physics teachers. The third aspect 

(C3) examines the application of the SDGs in students' personal lives. Finally, the fourth aspect 

(C4) explores the integration of SDGs into climate change courses. 
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Data Analysis 

Responses were recorded using a Likert scale ranging from 1 (“strongly disagree”) to 5 

(“strongly agree”) (Ortega-Sánchez & María Gómez-Trigueros, 2019). The data were analyzed 

using SPSS and visualized with Microsoft Excel to facilitate understanding. The average values 

for each aspect were categorized as follows: 1 (Very Low), 2 (Low), 3 (Moderate), 4 (High), and 

5 (Very High) (Harpe, 2015). Graphs were generated for each aspect and presented according 

to students' levels of study. The data were subjected to normality and homogeneity tests using 

SPSS, followed by a Pearson correlation test to assess the relationship between pre-service 

physics teachers' personal and professional implications of the SDGs. 

RESULTS AND DISCUSSION   

Results  

As demonstrated, the analysis links the outcomes of the four constructs (C1-C4) to 

students' levels of study. Figure 2 presents the significance of each construct based on the 

students’ academic progression. 

 

 

Figure 2. Value of Mean of the Four Construct 

 

Construct 1 (C1) reflects pre-service teachers' understanding of the SDGs and their 

sources of knowledge. Notably, third-year students (Semester 6) achieved the highest score 

(3.69 out of 5), indicating a moderate understanding. However, first-year pre-service teachers 

(Semester 2) recorded the lowest score (3.08 out of 5), highlighting a concerning knowledge 

gap. Despite some improvement across study levels, the overall average remains moderate, 

underscoring the need for increased emphasis on SDG awareness. Construct 2 (C2) evaluates 

students’ perceptions of the relevance of the SDGs to their future teaching profession. This 

construct recorded the highest mean scores, particularly among second-year students, 

suggesting a greater awareness of how the SDGs align with their vocational roles as educators. 

Construct 3 (C3) examines the personal application of the SDGs. The mean scores across all 

study levels were relatively consistent, indicating that pre-service teachers perceive a similar 

degree of personal relevance of the SDGs, regardless of their academic progression. Construct 
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4 (C4) assesses the potential integration of the SDGs into climate change courses in high 

schools. The findings reveal comparable score across all levels of study, suggesting a shared 

understanding among pre-service teachers of how the SDGs can be promoted through climate 

education. This construct highlights the importance of educating students about climate 

change, its causes, and its impact on achieving the SDGs. Pre-service teachers can play a critical 

role by emphasizing the need for action and fostering student awareness of the 

interconnections between climate change and sustainable development goals. 

 

Table 1. Pearson Correlation of Professional and Personal Implication 

Correlation Professional 

Implication 

Personal 

Implication 

Pearson Correlation .637** .637** 

Sig. (2-Tailed) .006  .006 

N 17 17 

 

The second step involved assessing the statistical relevance of the relationship between 

personal and professional implications of the SDGs using Pearson’s correlation analysis. Table 

1 presents the results, indicating a significant positive correlation between these two 

constructs. The Pearson correlation coefficient was 0.637, suggesting a moderate to strong 

positive relationship. This implies that as pre-service physics teachers' professional 

engagement with the SDGs increases, their personal commitment is likely to rise 

correspondingly. Furthermore, the significance value for both implications was p < 0.05 (Patar 

Tamba & Sitompul, 2022), confirming a statistically significant relationship between personal 

and professional implications of the SDGs among pre-service teachers. 

Discussion  

The knowledge of SDGs among pre-service physics teacher is very limited and consist 

with the low promotion of SDGs, comparing to other studies. Based on prior research, 89.5% 

of students are aware of the SDGs, and 62.5% have a good level of awareness about them (Jati 

et al., 2019). We discovered that students' awareness is connected to both the accessibility of 

information and their everyday lives, and that students' knowledge is impacted by the 

availability of the source of information. Participation in the organization by students has little 

effect on awareness or knowledge. However, some studies indicate a marginally negative 

association between University of Malaya students' knowledge and implementation of the 

SDGs. (Nusrat Afroz & Zul Ilham, 2020). 

Other studies have warned that students play a crucial role in the achievement of the 

SDGs, impacting the planet's future as well as the major issues facing humanity as future 

decision-makers (Rivaldo et al., 2021). One needs to have a solid understanding of the SDGs 

with the aim to map a learning approach for them that is based on competences. As can be 

seen from pre-service teacher’s responses on C1 where pre-service teacher knowledge was 

measured, less than half of them have received information of SDGs from broadcast media 
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such as television which the most direct way to teach them, while most of them receive the 

knowledge of SDGs from university or the higher education institution. It is worth pointing out 

that the higher the education levels the more developed is their knowledge about SDGs while 

other graphs don’t show the same improvement, because education is taking part in raising 

student awareness of SDGs. Previous research suggests that the first obstacle to achieving 

sustainable energy use in postsecondary institutions and society at large are awareness and 

understanding (Olanipekun & Iyiola, 2020). The knowledge that the students gain in class 

might enable students to reflect their personal and professional domains, it also helps to 

produce more responsible human beings. Recently, teachers have been able to continue 

instructing and avoid learning loss because of their ability to adapt. These abilities will be crucial 

in the future when conditions shift. (Chaaban et al., 2023). Therefore, education is important 

and essential for sustainable development. Even though the effects are not immediately felt, it 

is hoped that adopting a sustainable or ongoing approach will lessen harmful effects on the 

planet, like global warming, and reduced oxygen levels by mass planting of trees and other 

greenery that will be cared for until it can benefit the planet. besides giving off oxygen, 

preserving groundwater, and preserving the environment on earth.  

The implication of pre-service physics teacher on SDGs toward their personal life is 

needed the improvement since education is necessary to encourage such individual changes 

as well as the necessity of public engagement and action and vice versa. It is necessary to 

implement policies and programs as well as strategies to incorporate the SDGs into the 

personal action of individuals. The pre-service teacher shows a high response on SDGs goals 

number 6 means they have a high contribution toward the accessible to clean water. This could 

be a good move for future educators to participate in the achievement of SDGs while impacting 

the planet's future as well as other major issues. While SDGs goals number 10 to reduce 

inequalities receive the lowest responses among pre-service physics teacher, means that they 

show less interest toward these goals on their personal life. Apart from creating environmental 

awareness, according to (Anyolo et al., 2018), ESD recognized that all parts were critical for 

sustainable development and taught about both social and economic sides of it. 

The perception of pre-service physics teacher on the importance of SDGs is needed to 

be point out, Academic staff members require additional training and development for them 

to effectively advocate for sustainability and sustainable development within their respective 

professions. Their confidence in teaching and learning activities will increase as a result 

(Malavoloneque & Costa, 2022). Pre-service physics teachers have a low response to the SDGs 

goals number 2 which to hunger reduction. Means that most of the pre-service teachers think 

that they barely can contribute toward this goal which is just wrong because physics also learns 

about the technologies to create food out of electricity that may be associated with other 

nature studies. Another topic that can be related is to teach students on how to compose and 

decompose such waste to increase agriculture to practice farming. Their responses toward 

SDGs goals number 4 are receive the highest number, means that they could contribute to a 

greater involvement and play a critical part in resolving these global issues. 
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Climate change should be discussed by various environmental student clubs, and in 

cases where there aren't any now, starting one should be encouraged. Organizations that deal 

with climate change are also urged to get more involved in the public, particularly in schools. 

Collaboration between different public and private stakeholders, including ministry of 

education, non-governmental organizations, universities, researchers, and community groups, 

should be a part of community education. One of the physics materials that are being taught 

in school is global warming that can be one of thousands way for future physics teacher to 

spread knowledge through instruction and learning. ESD was developed to create a balance 

between the necessity for education and the hope for a better future. Additionally, ESD gives 

people the ability to act and think forward. It makes it possible for every person to 

comprehend how their activities affect the world and to make moral decisions. (Müller et al., 

2021). The responses of SDGs implication toward climate change courses have shown the 

highest value toward SDGs goals number 6 means that they have high interest to relating 

access to clean water into climate change courses. While ending poverty as a world issue 

receives the lowest value means that they need more training in how to correlate this topic 

into climate change courses. Pre-service physics teachers need to improve their knowledge 

toward the application of physics concepts to help to end poverty in countries or families. 

Lastly is to understand the correlation between the personal and professional 

implication of pre-service physics teacher which can be seen on Table 1 that there is a strong 

correlation between these two variables. This means that the pre-service physics teacher 

should have been implied their daily life toward the SDGs and efforts should be made to boost 

awareness among all parties concerned, including their future students, to optimize the 

achievement of the SDGs. To do this, a carefully considered and implemented communication 

plan is a useful instrument for putting all 17 SDGs goals into action. According to one study, 

teachers' own convictions can have a favorable impact on their ESD decisions. This can help 

universities and other educational institutions create professional development courses and 

training programs that will allow pre-service and in-service teachers to experience sustainable 

growth firsthand and indirectly. (Kwee, 2021). 

The results of this study offer valuable insights for educators to achieve their teaching 

objectives by equipping students with relevant skills and values as global citizens. However, 

the study has methodological limitations. The number of our participants was relatively small, 

which limited the ability to capture all possible perspectives and information. Despite this, we 

followed recommended a wider sample size to gain a broader and more nuanced 

understanding of pre-service science teachers' perceptions of the SDGs in Indonesia. 

Additionally, this study provides a well-defined technique that may be applied to future 

research in Indonesia including larger and more varied participant groups, which will enhance 

the educational applications of ongoing studies on the SDGs. Future studies may, for instance, 

examine the motivation of other science subject instructors worldwide to support the 

development of the SDGs in various educational situations. This study is among the few that 

address physics teachers' motivation for SDGs, challenging the common assumption that 
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physics teachers lack interest and motivation in implementing SDGs. Policymakers and school 

administrators can use these observations to help create methods that will motivate 

instructors who frequently consider sustainable development to be outside of their subject 

areas. Furthermore, by using the findings as a guide, academic institutions and universities can 

create training programs and professional development courses for pre-service and in-service 

teachers that will assist them become directly and indirectly exposed to sustainable 

development. 

CONCLUSION 

The research findings indicate that pre-service physics teachers have an average level of 

knowledge about the SDGs. The results also reveal a correlation between their understanding 

of the SDGs and the implications for both their professional and personal setting. Moreover, 

the higher value observed in the integration of the 17 SDGs goals into climate change courses 

suggests that all 17 SDGs should be effectively incorporated into classroom learning. To teach 

and promote the SDGs, pre-service physics teachers must develop the necessary 

competencies through appropriate methods and instructional strategies, which should be 

evaluated to improve the teaching-learning process for the SDGs. Furthermore, the study 

advocates for an interdisciplinary and comprehensive approach to curriculum reorientation 

for SDGs implementation, suggesting broader implications for potentially influencing not just 

the general school culture but also the motivation of teachers. 
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