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Educators are the architects of sustainable development (SD), transforming
society and balancing development and sustainability. They enhance
education for sustainable development (ESD) and societal transformation,
driving innovative evolution and future-oriented development within the
community. ESD, a millennium, and sustainable development goal (SDG),
need to be implemented globally. Teachers are vital in transmitting
knowledge, beliefs, and skills required for sustainability in the changing
environment. This study examined secondary school teachers’ beliefs about
ESD based on their professional qualifications, teaching experience, and
position. The authors used a survey approach and collected the data using a
belief assessment tool, i.e., the ESD beliefs scale. The respondents were 400
secondary school teachers in Kerala, India. The study used an item-based
evaluation to achieve these objectives and calculated t-values, F-values, and

Statistical research percentages. The research findings indicated that teachers hold constructive

Survey opinions towards ESD. The positional status of teachers did not alter beliefs
regarding ESD among secondary school teachers. In contrast, professional
qualifications and years of teaching experience significantly influenced these
ESD beliefs. The findings from this study enable education stakeholders to
amend the current secondary education system for SD.
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1. INTRODUCTION

A significant component of the 21st century is the transformations across multiple domains, namely
ecology, economy, and society, the pillars of sustainable development (SD) [1]. The planet faces
unprecedented challenges, including water, air, and soil pollution, light and noise pollution, waste
management, climate change, and biodiversity loss, which contribute to elevated health-related mortality
rates [2]-[5]. The unscientific fluctuations in the economy create social challenges, such as unemployment
and limited access to clean drinking water, sanitation, and other health-related services [6], and a persistent
rise in poverty, inequalities, and imbalances in production and consumption, as well as failures in
establishing peace and justice, underscoring the imperative for improved quality of life and superior
education [7]. Furthermore, the interconnected nature of these issues [8]-[11] emphasizes the need for
enhanced education and improved quality of life. Teachers are pivotal in educating others to address these
challenges [12] and in promoting social change and equipping learners with 21st-century skills, including
a research-oriented mindset, proficient problem-solving, effective communication, digital literacy,
a commitment to lifelong learning, critical thinking, and an openness to innovation [13]-[16].
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Education for sustainable development (ESD), an indicator of sustainable development goal (SDG4),
enhances awareness, decision-making, and sustainable actions [17], [18]. It promotes social transformation
through educational initiatives, school gardens, and sustainability certifications to change individual beliefs
[19]. The United Nations has asserted that education is essential to SD, as it profoundly influences individual
cognition and behavior [20], leading toward a more responsible future generation. Socio-emotional learning
linked to sustainable transformation equips higher education to implement sustainable change [21]. There is
growing international recognition of ESD as a crucial component of quality education and a strategic driver
of SD [22]. In implementing ESD, teachers are pivotal in instilling the knowledge, beliefs, and qualities
essential to SD [23], since it is a form of education characterized by a shared understanding of the
developmental challenges required to foster future-oriented growth in society [24], [25]. Though ESD has
emerged as a concept within higher education [26], it was unfamiliar to professors in environmental
education, biological sciences, value education, and faculties in esteemed science, technology, engineering,
and mathematics (STEM) disciplines, despite its implications for contemporary conceptual understanding in
the dynamic fields of education and its practical applications for societal advancement [27]. Sustainability
encompasses significant implications within higher education, including outreach and research, which
highlight the skills and talents of ESD [28]. This is an outcome of the fact that emotions regarding
sustainability are a significant predictor of ESD [29], and emotional awareness, environmental awareness,
and self-efficacy play critical roles in preserving sustainability in the education curriculum [30].

Although sustainability debates are accepted in higher education, teachers need to be trained to
teach ESD and to live sustainably [23], [31], [32]. Sustainability should be integrated into all educational
domains, not just specific courses or programs that have short-term consequences and lack ESD knowledge,
skills, values, and involvement [33], [34]. It should be introduced in all forms of education, from
kindergarten to higher education [35]. Sustainable structures must be strengthened to enhance the quality of
human resources, pedagogical understanding, knowledge management, and self-leadership in preschool
leadership [36]. Moreover, future teachers need to reveal their willingness to promote SD, as they are among
the most influential in preparing tomorrow’s leaders to ensure a sustainable future [37]. It was frequently
observed that teachers’ awareness of the importance of incorporating SD into their curricula is not prioritized,
a situation that must be rectified immediately [38]. Teachers ensure that students acquire values, knowledge,
and skills early for sustainability [39], [40].

However, sustainability education is often framed in an evolutionary context, which threatens
natural resources, undermines social security, and leaves teachers feeling conflicted [41]. SD, which
addresses global sustainability challenges through outcome-oriented educational interventions, is considered
along with development and global citizenship education [42]. ESD elucidates the connection between SD
challenges and the cultivation of viewpoints and values among individuals across all demographics,
encouraging voluntary commitment to establishing a sustainable future [43]. Despite ESD guidelines
implemented through policies and programs, a disconnect persists between empirical studies and individuals’
intuitive perceptions of these issues [44]. To promote ESD, high school teachers in the state should assess
their beliefs towards ESD and support its implementation through a well-organized curriculum, well-
designed teaching resources, and well-defined teaching methods [23].

In recent years, there have been ongoing discussions about implementing ESD programs [45].
The current National Education Policy (NEP) 2020 implemented by the Government of India envisions
cultivating knowledge, skills, beliefs, and dispositions that enable responsible commitment to human rights,
SD and living, and global well-being, reflecting a genuinely global citizen [46]-[48]. The policy encourages
numerous educational stakeholders to adopt the Indian way of thinking and achieve SD and a better quality
of life [49]. At this juncture, educators must possess knowledge and competencies related to SD practices and
incorporate them into their professional domains. While there are several studies on high school teachers’
views towards ESD, no empirical research has been conducted on secondary school teachers, who comprise
those in 8th to 12th grade, regarding their beliefs regarding ESD in Kerala. Understanding how secondary
school teachers in the state feel about ESD is essential for progress, but it must be done from a wide range of
perspectives. For this examination, the researchers developed the following research questions:

i)  What are the beliefs of secondary school teachers about ESD?

ii)  How relevant are their professional qualifications to their beliefs on ESD?

iiil) How might secondary school teachers’ beliefs on SD change in light of their positional status?

iv)  What implications does the difference in their teaching experiences have on their beliefs towards SD?
Based on these questions, the authors aim to assess, enhance, and elevate educators’ beliefs about education
for SD, ascertain the degree of sustainability statistically, and offer guidelines for advancing modern
methodologies.
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2. METHOD

The research employed an empirical survey to elucidate secondary school educators’ beliefs
regarding ESD. The study’s criterion variable was the ESD belief scale, and the demographic variables
included teachers’ professional qualifications, position, and years of classroom experience to determine
secondary school teachers’ beliefs. The authors affiliated institution’s Research Conduct and Ethics
Committee approved ethical clearance for the study under Certificate Number CU: RCEC/00243/08/24,
dated 3 September 2024. The study population consisted of secondary school teachers in Kerala, India,
teaching grades 8 to 12 under the state syllabus, excluding those who teach the Central Board of Secondary
Education (CBSE) and Indian Certificate of Secondary Education (ICSE) curricula. The teachers completed
a Google Form questionnaire using social media platforms, including email and WhatsApp. The 422 teachers
responded to the questionnaire, and the authors excluded 22 for failing to meet the state syllabus’s inclusion
requirements.

Thus, the study group consisted of 400 secondary school educators from various schools in Kerala
who participated in the survey voluntarily and with free consent. This study employed purposive sampling to
ensure adequate representation of professional qualifications, positional status, and teaching experience.
The software the authors used for data analysis was SPSS 29. Table 1 outlines the socio-demographic and
professional backgrounds of the study cohort. According to Table 1, 77% (307) of secondary school teachers
possess a master’s degree, 17% (71) hold a bachelor’s degree, and 6% (22) have an MPhil or doctoral degree.
A total of 52.75% (211) of secondary school teachers are high school teachers. A total of 40.5% (162) are
teachers at the higher secondary level. A total of 6.75% (27) of the teachers are secondary school teachers
holding administrative roles such as HM or principal. Furthermore, 33.25% (133) of secondary school
teachers have 21 to 26 years of experience and are classified as senior teachers.

The “ESD belief scale”, which was slightly modified from the original and developed by Sagdi¢ and
Sahin [50], was used as the measurement instrument in this research. The authors administered the measuring
instrument to twenty secondary school teachers to validate that they satisfactorily addressed the research
problem. The scale ranges from “strongly disagree” to “strongly agree”, with five possible responses. A score
of 1’ indicates strong disagreement, ‘2’ is disagree, ‘3’ is neutral, ‘4’ is agree, and ‘5’ is highly agree. The
objective of this questionnaire was to determine the preferred educational methods for teachers to promote
ESD empowerment. The proper dimensions for assessing the beliefs of secondary school teachers towards
ESD were identified based on Scoullos and Malotidi [51] and the research paper by Ko and Lee [52]. Three
options were given to examine the ESD beliefs: “beliefs regarding the difficulty of implementing SD” and
“beliefs concerning the appropriateness of ESD within the education system”. With a Cronbach’s alpha
reliability coefficient of 0.941, the ESD belief scale appears to be a valid tool for assessing secondary school
educators’ beliefs and perspectives on ESD.

Table 1. Demographic profile of the study group

Parameters Category Number of educators Percentage (%)
Professional qualifications Bachelor degree 71 17
Master’s degree 307 77
MPhil degree 18 5
Doctoral degree 4 1
Status of position High school assistant 211 52.75
Head master/mistress 14 3.50
Higher secondary school teacher 162 40.50
Principal 13 3.25
Teaching experience Below 11 years 103 25.75
11 to 16 years 74 18.50
16 to 21 years 63 15.75
21 to 26 years 133 33.25
26 to 31 years 26 6.50
31 to 36 years 1 0.25
Total 400 100
3. RESULTS

The study employed item-based evaluation, descriptive statistics, and percentage analysis to assess
the responses to the teachers’ belief scale. The research employed inferential statistics, including the
independent samples t-test, ANOVA, and percentages, to identify differences in beliefs across sub-samples
using the Kruskal-Wallis’s test. The value of 0.05 for the alpha criterion was established for statistical
significance. An itemized assessment evaluated secondary school teachers’ beliefs about ESD. This study
examined the proportion of belief in ESD among secondary school teachers across three dimensions: ease of
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implementation, difficulty, and appropriateness. The information is displayed in Tables 2-4, respectively.
Table 2 presents an analysis of secondary school teachers’ beliefs regarding ESD. Over 90% believe ESD
can enhance students’ decision-making skills. Notably, 95.75% advocate for teachers to help children relate
their experiences to current environmental and developmental issues. Approximately 94.25% of teachers
noted that ESD provides relevant knowledge, values, and skills for everyday life. Additionally, 95.5%
highlighted the significance of student participation and teamwork in learning, while 92.5% support student
involvement in sustainability projects at both local and global levels.

Table 2. Secondary school teachers’ beliefs about the ease of implementing ESD

SL Strongly  Disagree Neutral Agree Strongly
No Statements disagree (%) (%) (%) (%) agree (%) Mean*SD
1. ESD improves students’ future decision-making skills. 2 1 7 69 21 4.06+0.71
2. Incorporating lessons on contentious economic, developmental, 2 3 9 72 14 3.91+0.73
and environmental topics helps pupils develop their critical
thinking abilities.
3. Integrating SD into their lessons enhances teachers’ professional 1 2 13 73 11 3.91+0.62
skills.
4. Students can enhance their comprehension of the subject while 1 2 10 74 13 3.97+0.60
teaching SD.
5. Students can enhance their meaningful learning by participation 1 1 3 66 29 4.23+0.62
and collaboration in the classroom.
6. The principles, values, and information imparted by ESD 1 0 5 72 22 4.14+0.60
programs apply to all life aspects.
7. All tiers of schooling ought to incorporate ESD. 1 3 11 71 14 3.93+0.68
8. Topics relevant to students’ everyday lives are the best for 1 5 11 65 18 3.95+0.74
teachers.
9. Teachers should use the teaching resources they have in their 0 2 9 76 13 4.00+0.54
everyday lives as part of ESD.
10. Schools, public, and private sectors should collaborate to promote 0 3 12 75 10 3.91£0.59
SD.
11. When developing ESD, it is important to consider my country’s 0 1 10 79 10 3.99+0.49
cultural and social context.
12. Every academic course should prioritize ESD. 0 1 11 77 11 3.99+0.52
13. All teachers should consider ESD. 0 1 10 77 12 3.99+0.53
14. Students must possess the right to propose and determine ESD 0 2 10 79 9 3.94+0.53
issues.
15. Teachers should motivate pupils to forge a link between their 0 1 4 80 15 4.1140.46
personal  experiences and global environmental and
developmental challenges.
16. As part of ESD, it is important to inform children about current 0 1 7 76 16 4.07+0.52
events using print and visual media.
17. Sustainability initiatives, both local and global, should encourage 0 1 7 80 12 4.04+0.48
student participation.
18. Role-play and debates are useful methods for learning SD. 0 1 10 74 15 4.03+0.54
19. Since there is much material in ESD, students should choose their 0 5 19 72 4 3.74+0.62
study area.
20. Allowing students to engage in open dialogue regarding the 0 1 9 80 10 3.99+0.48
subjects is an advantageous approach to ESD.
21. Teachers in all subjects must know how to include SD in their 0 2 9 76 13 3.99+0.58
lessons.
Table 3. Secondary school teachers’ beliefs about the difficulty of implementing ESD
SL Strongly  Disagree Neutral Agree  Strongly
No Statements disagree (%) (%) (%) (%) agree (%) ieantSD
1. In secondary education, sustainability is too contentious to 5 33 25 33 4 3.01£1.00
be taught.
2. An impractical method of teaching is ESD. 8 61 17 13 1 3.65+0.83
3. Lessening student motivation is the result of incorporating 9 63 13 13 2 3.64+0.91
SD into secondary education curricula.
4. My academic field has a hard time incorporating ESD. 8 54 21 16 1 3.53+0.87
5. It is challenging for students to grasp ESD issues. 7 55 17 21 0 3.47+0.90
6. Implementation of ESD is difficult 6 56 17 20 1 3.46+0.91
7. There is a loss of productive time when educators include 10 65 15 9 1 3.75+0.77

ESD in their classroom practices.

While Tables 2 and 3 outline the components of ESD implementation, the majority of teachers
expressed disagreement with several common beliefs: 72% rejected the notion that including sustainability in
secondary school curricula demotivates students, and 75% disagreed that integrating ESD into their classes is
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a waste of time. Additionally, 69% opposed the belief that ESD is impractical. However, over 62% reported
challenges, including difficulties in implementing ESD, understanding ESD topics among students, and
incorporating ESD across various academic disciplines. Moreover, 58% of educators considered textbook
ESD activities insufficient. Overall, teachers generally feel uninformed about ESD and believe the secondary
school curricula and lessons fall short in conveying the significance of SD to students. The study used
descriptive statistics, including median, mode, mean, standard deviation, and range, to assess data normality
and evaluate secondary school professionals’ beliefs regarding ESD.

Table 4. Secondary school teachers’ beliefs regarding the appropriateness of implementing ESD

SL Strongly  Disagree Neutral Agree  Strongly
No Statements disagree (%) (%) %) (%) agree (%) MeantSD
1. Students can better understand SD through their secondary 4 49 19 27 1 2.73+0.95
school education.
2. Textbook activities are sufficient for ESD. 1 20 21 55 3 3.40+0.87
3. The educational curriculum adequately incorporates ESD. 3 37 26 33 1 2.93+0.92
4. Regarding ESD, school teachers have sufficient knowledge. 2 46 22 29 1 2.79+0.92

Table 5 shows that the total number of samples is 400, with the mean, median, and mode at 120.25,
120.50, and 124, respectively. The standard deviation and variance of the overall beliefs score are 22.021 and
484.924, respectively. The distribution is symmetrical and follows a normal distribution. The obtained scores
facilitated the classification of the complete sample into high, moderate, and low groups. The study employed
the standard deviation distance from the mean “M” to evaluate the strength of beliefs regarding ESD.
Teachers who score (M+1 SD) or above are considered high, while those whose scores are (M—1 SD) or
lower are considered low. A typical set of results falls somewhere between these two extremes. Regarding
overall beliefs, the mean is 113.53, and the standard deviation is 22.021. The belief is considered substantial
if the score is more than M+SD (135.551), moderate if it is between M-SD and M+SD (91.509 and 135.551),
and low if it is less than M-SD (91.509). With a score ranging from 91.509 to 135.551, the sample’s average
belief is 113.53. Figure 1 shows that secondary school professionals have a moderate attitude towards ESD.

Table 5. Descriptive statistics of the variable—beliefs towards ESD
Descriptive statistics

N 400
Mean 120.25
Median 120.50
Mode 124.00
Standard deviation 22.021
Variance 484.924

The Level of beliefs of secondary school teachers towards ESD

N Low
B Moderate

High

Figure 1. Level of beliefs of secondary school teachers towards ESD
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Figure 1 reveals the beliefs of secondary school teachers. The graph indicates that 13% of secondary
school teachers possess a low belief, 75% (N=301) have a moderate belief in ESD, and 12% have a firm
belief. Based on the evaluation of research question 2, which aimed to analyze beliefs about ESD in relation
to professional degrees, the study employed an independent-samples F-test. The dependent variable, beliefs
towards ESD, is measured at the interval level and is approximately normal. The independent variable varies
by level of graduation. It has three categories: a bachelor’s degree, a postgraduate degree, and an MPhil or
a doctorate. The sample size is substantial and satisfies the criteria for the independent F-test. The variances
among the three groups being compared are highly significant (p=0.002<0.05), indicating that knowledge of
ESD varies dramatically by professional qualifications. Post hoc testing revealed that undergraduate-level
teachers understand ESD less than their counterparts. The analysis results are presented in Table 6.

Table 6. Secondary school teachers’ beliefs about ESD by professional qualifications

Professional qualifications N Mean Standard deviation _ Calculated F-value  p-value Remarks
Bachelor degree 71 117.2 8.8 12.332 0.002 Significant
Master’s degree 307 121.52 10.5

MPhil/PhD degree 22 117.5 13.4

Of the teaching professionals listed in Table 6, 71 hold undergraduate degrees, 307 hold master’s
degrees, and 22 hold doctorates. The performance scores indicated that teachers with bachelor’s degrees
averaged 117.2 (SD=8.8), while those with master’s degrees averaged 121.52 (SD=10.5). In contrast,
the MPhil or doctorate holders scored an average of 117.5 (SD=13.4). A significant statistical difference was
observed (p-value=0.002), indicating that educational qualifications indeed affect beliefs about ESD.
The results favor rejecting the null hypothesis, demonstrating distinct attitudes towards ESD by degree level.
Notably, master’s degree teachers exhibited the most positive attitudes towards ESD, while variance was
particularly high among the MPhil/doctorate group. This suggests that academic qualifications directly
influence beliefs about ESD, with variations in perspective evident across the education levels assessed.

Table 7 shows that of the 400 sampled teachers, 211 were from high schools, 162 from higher
secondary schools, and 27 held administrative roles across both. Administrative teachers were excluded due
to their limited numbers. The average score for high school teachers was 119.91 (SD=10.298), while that for
higher secondary school educators was 120.46 (SD=10.736). A p-value of 0.463, exceeding the significance
threshold of 0.05, indicates no statistically significant difference in beliefs about ESD based on teaching
position. This suggests that high school and secondary school teachers held similar views, with secondary
school teachers expressing slightly more favorable beliefs. Both groups showed comparable standard
deviations, indicating similar belief distributions. The hypothesis proposed that teachers’ beliefs regarding
ESD did not differ significantly by status, as evidenced by a minimal mean difference of 0.55 points,
confirming that teaching position had a negligible impact on these beliefs.

Table 7. Secondary school teachers’ beliefs towards ESD based on their status and position

Status of position N* Mean Standard deviation Calculated t-value  p-value Remarks
High school assistant 211 11991 10.298 0.733 0.463 Not significant
Higher secondary school teacher 162 120.46 10.736

*Teachers with administrative positions like HM and principals were very few in the sample; hence, the study did not include
them in this comparison.

Table 8 presents the distribution of teaching experience among 400 teachers, revealing that 103 had
6 to 11 years, 74 had 11 to 16 years, 63 had 16 to 21 years, 133 had 21 to 26 years, and 27 had over 26 years
of experience. The analysis of test scores shows that the 16- to 21-year-old cohort has the highest mean score
of 122.94 (SD=11.49), followed closely by the 26+ cohort at 122.52 (SD=9.72). Conversely, teachers with
11 to 16 years had the lowest mean of 118.28 (SD=8.84), while those with 6 to 11 years scored a mean of
118.62 (SD=10.62). A statistically significant difference was found (p-value=0.011), leading to rejection of
the null hypothesis. This suggests that teachers’ beliefs regarding ESD differ significantly with experience,
notably improving after 16 years, while those with less experience displayed less favorable views.
The consistent standard deviations suggest similar variability in scores across experience groups.

This study generated highly significant results about ESD. A total of 90% of the teachers believed
ESD can enhance students’ future decision-making abilities. In addition, 72% of teachers disagreed with the
assertion that incorporating ESD into the curriculum diminishes student motivation. Up to 58% of teachers
contended that textbook activities are inadequate for ESD. Conversely, the study reveals a highly significant
finding that secondary school teachers have strong positive beliefs towards ESD. Secondary school teachers
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constitute a diverse segment of the educational community, and 75% strongly believe in ESD. The
comparison of secondary school teachers’ beliefs based on their professional qualifications revealed
considerable differences in their mean scores. Teachers with extensive experience exhibited a significant
difference in their mean scores regarding beliefs about ESD. When comparing teachers across positions and
statuses regarding their beliefs about ESD, the study found no differences.

Table 8. Secondary school teachers’ beliefs towards ESD based on teaching experience

Teaching experience in years N Mean  Standard deviation  Calculated F-value  p-value Remarks
6 years to 11 years 103 118.62 10.62 13.09 0.011 Significant
11 years to 16 years 74 118.28 8.84
16 years to 21 years 63 122.94 11.49
21 years to 26 years 133 120.86 10.71
26 years and above 27 122.52 9.72

4. DISCUSSION

The current study examined the beliefs of 400 teachers in the sample and their associated variables
regarding ESD. Teachers are warmly receiving the incorporation of ESD into the curriculum [24], [25], [53].
According to this study, 300 out of 400 teachers hold favorable opinions about ESD, despite certain
constraints and difficulties associated with its implementation, as in Figure 1. According to the study, belief
changes should be considered a crucial component of ESD. Beliefs are subject to change in response to new
information because they are subjective. At different stages of their teacher education programs, ESD is
impacting teacher education [54]. This is significant with secondary school teachers’ professional
qualifications and beliefs regarding ESD, as indicated in Table 6. However, teacher education systems should
work more diligently to ensure that aspiring teachers are prepared to teach and encouraged to have a positive
outlook on ESD. Additionally, under a departmental mandate, teachers currently employed in education can
receive training as part of their ongoing professional development [15]. This could improve their teaching
and learning processes and help them achieve the SDGs of the 2030 Agenda.

The study reveals that teachers generally hold optimistic beliefs about ESD, which are crucial to its
successful implementation in the curriculum [24]. A significant shift in these beliefs is identified as
a foundational element of ESD. The findings align with government efforts to enhance sustainability-related
activities in education, indicating that integrating ESD can help prevent pollution, protect biodiversity, and
reduce deforestation. It is emphasized that sustainability principles must be embedded within teacher
education programs, as teachers play a pivotal role in influencing societal change through their knowledge
dissemination. Although teachers possess moderate beliefs about ESD, fostering a more holistic approach in
teacher training is essential to bolster their confidence and preparedness. Teacher education initiatives should
prioritize an integrated curriculum that encompasses ESD across various disciplines while also promoting
a positive disposition towards sustainability among teachers and students. The study highlights the ongoing
challenges of aligning international sustainability commitments with local educational practices and
advocates for legislative support to embed ESD comprehensively across educational frameworks [23], [28].

According to the findings, teachers with higher educational backgrounds and cumulative teaching
experience upgraded their ESD beliefs more than those with hierarchical status, incorporating critical
thinking, research skills, and contemporary educational philosophies, and developing more profound and
comprehensive sustainability beliefs than in previous studies. Specialized courses or research may have
improved sustainability or ESD knowledge. Additionally, experienced teachers noted changes in pedagogical
priorities and increased opportunities for ESD application and reflection. This encounter enhances their belief
in ESD’s importance and impact. The teacher level or administrative position did not affect their
sustainability attitudes because they often shared similar professional values and educational philosophies,
especially when working within the same educational culture or policy framework. Professional development
programs that target secondary school teachers’ academic levels and years of experience, rather than job titles
or positions, have been shown to improve ESD beliefs. In contrast to prior studies, highly qualified and
experienced secondary school teachers exhibit confidence in implementing ESD [15], [23].

The study suggests that all teachers should participate in projects focusing on SD and the
environment to gain a comprehensive understanding of environmental sustainability. The 2030 agenda on
ESD provides a systemic approach to sustainability, which could lead to a paradigm shift in sustainable
practices [55]. The study recommends modifications to the curriculum, such as different pedagogies for
a society with access to artificial intelligence, government support for ESD teacher training in secondary
education, and an update to the secondary school curriculum to reflect real-world implications of SD.
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Teacher preparation programs should undergo a radical makeover, focusing on sustainability and the future.
Future teachers should receive training in teaching SD effectively to meet societal demands [56].

The research indicates that secondary school teachers in Kerala generally hold positive beliefs
towards ESD, with 75% exhibiting moderate attitudes. This insight supports enhancements in teacher training
and policy implementation under the NEP 2020, which focuses on developing environmentally aware
citizens. The influence of teachers’ qualifications and experience on ESD beliefs underscores the need for
tailored training programs to enhance understanding and teaching strategies for sustainability. Furthermore,
gaps in textbook activities and curriculum suggest a mismatch between policy goals and classroom practices.
NEP 2020 advocates for flexible, competency-based education, highlighting the need for enriched textbooks
and whole-school sustainability practices. The findings underscore the importance of universal ESD training
for all teachers, aligning with the vision of NEP 2020 [46], [49] for holistic development and global
citizenship, ultimately aiding in achieving India’s SDG 4.7 targets.

5. CONCLUSION

The research on secondary school teachers’ beliefs regarding ESD highlights a significant positive
disposition towards ESD implementation through organized curricula, tailored resources, and defined
instructional strategies. Concentrating on a sample of secondary school teachers in Kerala, India, the study
indicates no significant differences in beliefs by positional status. However, there are notable variations in
teachers’ professional qualifications and teaching experience. While most teachers take a constructive stance
on ESD, some exhibit confusion, ignorance of sustainability-fostering methodologies, or uncertainty about
how to achieve societal change. The research is limited to a single geographical context, which may limit
understanding of teachers’ beliefs across different regions or grade levels. Consequently, future research is
encouraged to include primary school teachers and to conduct longitudinal studies to deepen secondary
school teachers’ understanding of ESD. The study advocates targeted ESD-focused interventions for teacher
professional development and calls for curriculum adjustments to effectively incorporate ESD principles,
offering crucial insights for educational stakeholders seeking to enhance ESD strategies.
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