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Abstract

:

Incorporating sustainability principles into university and college course offerings is pivotal in molding future leaders and innovators. This study focuses on the Philippines, where higher education institutions (HEIs) increasingly embed sustainability into their academic and operational frameworks. This study aims to quantitatively assess the level of teacher intention to integrate sustainability into curricula in higher education. Utilizing the expanded Theory of Planned Behavior (TPB), it examines the relationships between sustainability knowledge, concern for sustainability, perceived behavioral control, subjective norms, attitude towards sustainability integration, and the intention to integrate sustainability. The methodology involves a cross-sectional study using a web-based survey disseminated through multiple platforms. The sample size was determined through a priori calculation and proportional stratified sampling, with 227 respondents. Utilizing Structural Equation Modeling (SEM) and the Theory of Planned Behavior (TPB), this study uncovers that educators’ attitudes notably shape intentions to integrate sustainability into curricula. While the direct effect of perceived behavioral control is limited, institutional support is deemed to be crucial. Additionally, sustainability concerns strongly influence educators’ intentions, emphasizing the necessity for environmental awareness. These findings inform policymaking and underscore the significance of fostering sustainable practices in higher education through institutional support and awareness initiatives. Finally, this study aims to enhance the effectiveness of sustainability education in the Philippines and contribute to global sustainability efforts.
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1. Introduction


Sustainability integration in higher education curricula is increasingly recognized as a critical factor for shaping future leaders and innovators. Universities serve a crucial function in transitioning towards sustainability by not just imparting knowledge of the idea but also taking part in the creation and implementation of policies [1,2]. The multifaceted nature of sustainability encompasses ecological, economic, and social pillars, necessitating an integrated approach in education [3,4].



Sustainability in higher education curricula is critical for promoting transformative learning and encouraging the integration of different values and perceptions of sustainability into personal and professional life. In a study by Kennelly, J. et al. (2008) [5], integrating sustainability into education shapes educators’ identities and practices, influencing their professional approach and pedagogy. This commitment extends the impact beyond personal and professional practices, aiming to foster a future generation that values and practices sustainability. It necessitates an integrated approach to education, integrating interdisciplinary methods and encouraging global citizenship and social responsibility [6].



Effective sustainability education requires educators who are not only knowledgeable but also equipped with the necessary competencies and skills [6,7,8]. However, there is a notable gap in the training and preparation of educators in this field. Studies have shown that while there is an increasing willingness among teachers to integrate sustainability into their teaching, many lack the requisite training and knowledge [9,10]. Study [11] discussed two significant teacher education projects in Asia and the Pacific, emphasizing their aim to integrate sustainability into education. Teachers and educators showed a willingness to embrace sustainability by actively participating in these projects, which involved critical reflection, the adaptation of teaching modules to local contexts, and the promotion of experiential and participatory learning approaches. However, the inadequacy of training and knowledge was evident in the limited exposure and preparation of teachers for sustainability topics, emphasizing the need for more comprehensive, culturally relevant, and oriented teacher education programs to effectively address and integrate sustainability into teaching practices. This highlights the need for comprehensive programs that enhance teacher preparedness and foster effective sustainability practices within the realm of tertiary education.



In the Philippines, as in many other countries, higher education institutions (HEIs) have focused on integrating sustainable development into their educational programs and operations [1,2]. The unique socio-economic and environmental context of the Philippines adds complexity to the higher education integration of sustainability. The challenges include inadequate resources, insufficient understanding of sustainability concepts, and the need for more comprehensive educational strategies and tools [1,3,12].



The Philippines, as a signatory to Agenda 2030 along with the creation of the Philippine Council for Sustainable Development [13], has made significant efforts to integrate sustainable development into higher education. Various academic networks, like the Environmental Education Network of the Philippines Inc. (EENP) and the Philippine Association of Tertiary Level Educational Institutions in Environmental Protection and Management (PATLEPAM), have been instrumental in advocating for this integration. Education must embrace comprehensive and integrative approaches to effectively address the complexities of sustainable development challenges [14,15,16].



The move towards incorporating sustainability in higher education could have a worldwide effect. By educating future leaders and professionals who are well-versed in sustainable practices and principles, higher education institutions can contribute to the development of a global network of change agents working aiming for a sustainable future [17]. Moreover, the global context of education in sustainability is shaped by international frameworks and agreements such as the United Nations Sustainable Development Goals as show in Figure 1 [18].



These goals offer a common structural model for higher education institutions around the world to align their sustainability efforts and collaborate on global challenges [19]. As stated in a study, higher education holds vital importance in bringing about sustainable change on a global scale [20]. Overall, the growing importance of the drive for sustainability in higher education stems from the necessity for institutions to take responsibility for promoting sustainable practices, tackling worldwide issues like climate change, and preparing students to become future leaders in a sustainable world [21,22,23].



Higher education institutions are embedding sustainability into their infrastructure and curriculum, thereby enhancing students’ understanding of environmental and societal challenges. This integration is also crucial in promoting research and innovation in sustainability, contributing to the development of effective and practical solutions [24,25,26].



Globally, there is a growing acknowledgment of the significance of integrating sustainability into higher education. However, significant barriers exist, including a lack of comprehensive training for educators, an insufficient incorporation of the principles of sustainability into educational syllabuses, and the complexity of implementing interdisciplinary approaches [27]. These challenges reflect a broader issue within the global education system, where sustainability is often not a core focus, thereby limiting the development of fully competent and prepared graduates in this field [28].



In addition, the incorporation of sustainability principles into higher education systems is recognized as a crucial step towards addressing environmental challenges. However, progress has been limited, and there is a need for innovative pedagogical approaches and a more holistic integration of sustainability principles across university functions [29]. Considering these challenges, the current study aims to assess teachers’ intentions to integrate sustainability into higher education curricula. In this study, assessment is vital for understanding the roles and responsibilities of teachers from higher education institutions in fostering sustainable education. It contributes to evaluating the effectiveness of sustainability teaching, research, and practice within higher education settings [30,31,32,33,34,35]. Thus, to bridge the disparity, the present research examined a range of factors related to teachers’ intentions. The behavior towards the integration of sustainability into higher education curriculum was also explored, among the perception of the teachers towards the sustainability integration in higher education curricula. Therefore, the researchers utilized the expanded Theory of Planned Behavior (TPB) [36] to explore and quantify the respondent’s intention. This study will also help to recognize obstacles to the integration of sustainability and determine the effectiveness of current practices, thus offering insights into how higher education can more effectively contribute to global sustainability efforts [30,31,32,33,34,35].



This research has two primary objectives: Firstly, to create and evaluate an expanded version of the Theory of Planned Behavior (TPB) for its effectiveness in explaining teachers’ motivation to include sustainability in their teaching plans. Secondly, to identify which elements in this enhanced model significantly impact this intention. This study aims to further the understanding of TPB as a tool for explaining intentional behaviors in educational settings. It aims to illuminate the diverse direct and indirect elements influencing educators’ intentions within their professional environments. Additionally, by augmenting the original TPB framework, the research will gather concrete evidence to determine whether this expanded model effectively and succinctly explains teachers’ intentions to incorporate sustainability into their curricula. This study revolves around these key research questions:




	
How effectively does the expanded TPB model explain teachers’ intentions in the integration of sustainability into their curricula?



	
What are the crucial factors within the expanded TPB model that play a role in shaping teachers’ intentions to include sustainability in their curricula?



	
What factors serve as intermediaries in influencing teachers’ intentions to incorporate sustainability into their curricula?








1.1. Theoretical Framework and Hypotheses Development


Following the extended Theory of Planned Behavior [30] as the theoretical research model, the structure of the proposed framework is shown in Figure 2. In detail, 11 hypotheses are drawn for six constructs, namely, attitude towards sustainability integration, subjective norm, perceived behavioral control, sustainability knowledge, sustainability concern, and intention to integrate sustainability.




1.2. Sustainability Integration


The incorporation of sustainability into the curricula of higher education institutions is a multi-faceted issue, involving both strategic planning and practical implementation challenges. Studies indicate that while strategic planning is critical, actual integration faces hurdles like a lack of leadership and resources. These studies emphasize the need for sustainable assessment tools and a feedback system to facilitate sustainability integration in teaching and research. Another study highlights the importance of developing sustainability competencies in teacher training programs, aligning with Sustainable Development Goals, and promoting a holistic educational approach [31,32,33].




1.3. Components of the Extended TPB Model


1.3.1. Sustainability Knowledge


The importance of sustainability knowledge in higher education is highlighted through numerous studies. Shephard (2008) [34] emphasizes the need for effective learning outcomes in sustainability education, suggesting that understanding sustainability concepts is not enough; there must be a deeper emotional and value-based connection with sustainability issues. Barth and Rieckmann (2016) [35] focus on the role of academic staff development as a catalyst for curriculum change, indicating that enhancing the sustainability knowledge of educators can lead to more effective integration of sustainability in curricula. Lozano et al. (2013) [36] discuss the importance of sustainability declarations in universities as a tool for aligning teaching practices with sustainability goals. Ceulemans and De Prins (2010) [37] highlight the need for specific teaching manuals and methods for integrating sustainability, suggesting that structured guidance can enhance educators’ ability to impart sustainability knowledge. Wiek et al. (2011) [38] propose a framework for key competencies in sustainability, underlining the structured approach to developing sustainability knowledge in higher education. Based on this discussion researcher proposes, the following hypotheses were selected:



Hypothesis 1 (H1). 

Sustainability Knowledge positively influences Intention to Integrate Sustainability.





Hypothesis 2 (H2). 

Sustainability knowledge positively influences perceived behavioral control.





Hypothesis 3 (H3). 

Subjective norm is influenced by sustainability knowledge.





Hypothesis 4 (H4). 

Attitude towards sustainability integration is influenced by sustainability knowledge.






1.3.2. Sustainability Concern


Studies emphasize the role of sustainability concerns in influencing educators’ teaching practices. Stern (2000) [39] establishes a connection between personal concern about environmental issues and behavior, suggesting that increasing sustainability concern among educators can influence their teaching practices. Kollmuss and Agyeman (2002) [40] explore barriers to pro-environmental behavior, indicating that understanding these barriers can help develop strategies to increase sustainability concerns. Hsu and Roth (1998) [41] emphasize the role of environmental literacy, suggesting that higher sustainability concern leads to more responsible environmental behavior. Hungerford and Volk (1990) [42], demonstrating that education can change learner behavior towards the environment and highlighting the importance of fostering sustainability concern through education. Marcinkowski (2011) [43] discusses predictors of responsible environmental behavior, suggesting that enhancing sustainability concerns is the key to promoting such behavior. Accordingly, the following hypotheses are suggested:



Hypothesis 5 (H5). 

Sustainability concern positively influences the intention to integrate sustainability.





Hypothesis 6 (H6). 

Perceived behavioral control is influenced by sustainability concerns.





Hypothesis 7 (H7). 

Subjective norm is influenced by sustainability concerns.





Hypothesis 8 (H8). 

Attitude toward sustainability integration is influenced by sustainability concerns.






1.3.3. Perceived Behavioral Control


Perceived behavioral control is a key factor influencing behavior within the framework of sustainability integration. Ajzen (1991) [30] introduces the Theory of Planned Behavior, including perceived behavioral control as a crucial factor. Bandura (1989) [44] discusses human agency in social cognitive theory, suggesting that educators’ belief in their capability to integrate sustainability can influence their actions. Borg and Galluzzo (2012) [45] focus on measuring perceived behavioral control for learning and teaching sustainability practices, indicating its measurable and influential nature in education. Tilbury (1995) [46] talks about the need for environmental education for sustainability, suggesting that perceived behavioral control can be enhanced through specific educational strategies. Thomas (2009) [47] highlights the role of critical thinking and transformative learning in sustainable education, implying that these approaches can enhance perceived behavioral control among educators. Thus, the researchers hypothesize the following:



Hypothesis 9 (H9). 

Intention to integrate sustainability is influenced by perceived behavioral control.






1.3.4. Subjective Norm


Subjective norms significantly influence how sustainability is approached in education. Beery and Vulturius (2015) [48] discuss the importance of resilience, sustainability, and vulnerability in environmental planning, indicating the role of subjective norms. Sugito (2013) [49] explores the role of reflective practice in sustainability, suggesting that educators’ perception of social norms influences their approach. Kopnina (2016) [50] focuses on the role of ESD as a catalyst for curriculum green reform, indicating that subjective norms can drive the adoption of sustainability in higher education. Leal Filho et al. (2016) [51] talk about the implementation of integrative approaches to sustainability, suggesting that subjective norms among educators and institutions influence these approaches. Lozano et al. (2017) [27] discuss the connection between competencies and pedagogical approaches, indicating the role of subjective norms in their selection and effectiveness. Based on the discussion above, the proposed hypotheses are as follows:



Hypothesis 10 (H10). 

Intention to integrate sustainability is influenced by subjective norms.






1.3.5. Attitude towards Sustainability Integration


The attitude of educators towards sustainability integration plays a crucial role in its effectiveness. Verhulst and Lambrechts (2015) [52] emphasize the need for change management in incorporating sustainable development, suggesting the importance of educators’ attitudes. Wals (2014) [53] reviews learning processes in the context of the UN Decade of Education for Sustainable Development, underlining the importance of positive attitudes. Barth et al. (2007) [54] discuss the creation of essential skills for fostering sustainability, implying the vital role of educators’ attitudes. Cotton et al. (2009) [55] explore the challenges within sustainable development education, indicating the criticality of attitudes in overcoming these challenges. Lozano (2010) [56] examines the dissemination of sustainable development principles in university curricula, emphasizing the influence of educators’ attitudes on its integration. As a result, the researchers hypothesize the following:



Hypothesis 11 (H11). 

Intention to integrate sustainability is influenced by attitude towards sustainability integration.








2. Materials and Methods


A cross-sectional approach will be used to assess the research investigation’s findings. The researchers distributed an online questionnaire through a survey link across multiple platforms, including Facebook, Twitter, LinkedIn, and email. The A priori sample size calculation for structural equation models [57] will be used for applications such as advanced methods for analyzing multivariate data in the second generation (e.g., CB-SEM, PLS-SEM). Siddiqui (2013) stated that structural equation models require at least 100 samples, and preferably are applied to samples of 200 and more [58]. The proportional stratified method was used to choose the sample population with a random sampling observation of at least 200 respondents. The researcher employed an online tool to establish the required sample size specifically needed for structural equation models beforehand. The researchers surveyed a group of 300 participants, specifically faculty in tertiary-level higher education, using the 30-item online survey. Out of the 300 online questionnaires distributed, 227 were returned, resulting in a 75.67% response rate [59].



2.1. Participants


In this research, 227 teachers from 15 different tertiary institutions in Laguna voluntarily participated. The teachers were invited by the researchers and those who accepted the invitation were provided with a Google Form link to the online survey. Out of the participants, 174 (76.65%) were female, with a mean age of 33.03 years (  σ   = 8.83). On average, teaching experience among the participants was 8.27 years (  σ   = 8.29). Most of the participants, 75.6%, held at least an undergraduate degree. They were all informed about this study’s objectives and their right to withdraw at any time via the online instructions. No incentives were offered for participation, and it took most participants 20 min or less to complete the form.




2.2. Questionnaire


For this study, a self-administered questionnaire was created based on the theoretical framework to assess teachers’ intention in sustainability integration in higher education curricula. The questionnaire is divided into six sections as outlined in Table 1: (1) attitude towards sustainability integration, (2) subjective norm, (3) perceived behavioral control, (4) sustainability knowledge, (5) sustainability concern, and (6) intention to integrate sustainability.



For assessing sustainability knowledge, items in the survey included teachers’ understanding of sustainability concepts, familiarity with the United Nations’ Sustainable Development Goals, and confidence in teaching sustainability-related topics, citing works by Smith et al. (2021) [60] and Sterling S. (2018) [61], among others.



Sustainability concern was evaluated through questions on concern about environmental issues, the importance of addressing social injustices as part of sustainability, motivation to teach sustainability, engagement in sustainability activities, and viewing sustainability teaching as a moral responsibility, referencing Stern P.C. (2000) [39], Wiek A. et al. (2011) [38], and others.



Perceived behavioral control was measured by assessing access to resources, institutional support, confidence in adapting teaching methods, autonomy in course content decisions, and professional development opportunities related to sustainability, citing Ajzen I. (1991) [30] and Grob A. et al. (2013) [62].



Subjective norms were gauged through questions on colleagues’ encouragement, institutional pressure, student expectations, consultations with colleagues, and influence from experts in the field, with references to Ajzen I. (1991) [30] and Lozano R. et al. (2015) [63].



Attitudes towards sustainability integration were assessed by determining the perceived enhancement of education relevance, inspiration for critical thinking, contribution to holistic student development, the role of higher education in global challenges, and ethical obligations, citing Barth M. et al. (2020) [54] and Lotz-Sisitka H. et al. (2015) [64].



Lastly, the intention to integrate sustainability was measured through a commitment to integrating sustainability in the curriculum, planning for incorporation, seeking professional development opportunities, influence from successful integration stories, and belief in enhanced student engagement and learning outcomes, referencing Hultén P. et al. (2014) [65] and Cheng A. S. et al. (2016) [66].



Each of these latent segments includes 5 measurable variables in Structural Equation Modeling, assessed via a 5-point Likert scale [67].





 





Table 1. The development and evaluation of measurement components.






Table 1. The development and evaluation of measurement components.





	
Latent Variables

	
Acronym

	
Questions

	
Reference






	
Sustainability Knowledge

	
SK1

	
I possess a strong understanding of sustainability concepts.

	
Smith et al., (2021) [60]




	
SK2

	
I am well-informed about the United Nations’ Sustainable Development Goals (SDGs)

	
United Nations (2015) [18]




	
SK3

	
Sustainability education is essential for future generations.

	
Sterling, S. (2018) [61]




	
SK4

	
I feel confident in my ability to teach sustainability-related topics.

	
Ajzen, I. (1991) [30]




	
SK5

	
I actively seek opportunities to enhance my sustainability knowledge.

	
Wals, A. E. et al. (2010) [68]




	
Sustainability Concern

	
SC1

	
I am deeply concerned about environmental issues.

	
Stern, P. C. (2000) [39]




	
SC2

	
I believe that addressing social injustices is a critical aspect of sustainability.

	
Wiek, A. et al. (2011) [38]




	
SC3

	
I am motivated to teach sustainability to contribute to a more sustainable future.

	
Borg, R. et al. (2019) [69]




	
SC4

	
I actively engage in discussions and activities related to sustainability.

	
Leal Filho, W. et al. (2019) [70]




	
SC5

	
Teaching sustainability is a moral responsibility.

	
Levy, D. et al. (2021) [71]




	
Attitude towards Sustainability Integration

	
AT1

	
I believe that integrating sustainability into higher education curricula enhances the relevance of education.

	
Barth, M. et al. (2020) [72]




	
AT2

	
I think that sustainability education can inspire critical thinking and problem-solving skills in students.

	
Lotz-Sisitka, H. et al. (2015) [64]




	
AT3

	
Sustainability integration contributes to the holistic development of students.

	
Wright, T. et al. (2017) [73]




	
AT4

	
I value the role of higher education in addressing global sustainability challenges

	
Wals, A. E. et al. (2002) [74]




	
AT5

	
I consider sustainability integration in higher education as an ethical obligation.

	
Grimm, N. B. et al. (2019) [75]




	
Subjective Norm

	
SN1

	
My colleagues encourage and support the integration of sustainability into the curriculum.

	
Ajzen, I. (1991) [30]




	
SN2

	
I feel social pressure from my institution to incorporate sustainability into my teaching.

	
Wiek, A. et al. (2017) [38]




	
SN3

	
Students expect sustainability to be part of their higher education experience.

	
Lozano, R. et al. (2015) [63]




	
SN4

	
I consult with colleagues before making decisions about sustainability integration.

	
Blewitt, J. (2003) [76]




	
SN5

	
I am influenced by the opinions of sustainability experts in my field.

	
Perrault, E. K. et al. (2020) [77]




	
Perceived Behavioral Control

	
PB1

	
I have access to the necessary resources and materials to teach sustainability effectively.

	
Ajzen, I. (1991) [30]




	
PB2

	
My institution provides adequate support for integrating sustainability into the curriculum.

	
Grob, A. et al. (2013) [61]




	
PB3

	
I feel confident in my ability to adapt teaching methods to incorporate sustainability concepts.

	
Krasny, M. E. et al. (2010) [78]




	
PB4

	
I have the autonomy to make decisions about sustainability content in my courses.

	
Wiek, A. et al. (2017) [38]




	
PB5

	
I regularly receive professional development opportunities related to sustainability teaching.

	
Sterling, S. et al. (2017) [79]




	
Intention to Integrate Sustainability

	
IS1

	
I am committed to integrating sustainability into my higher education curriculum in the next academic year.

	
Hultén, P. et al. (2014) [65]




	
IS2

	
I have clear plans to incorporate sustainability topics into my course content.

	
Bryce, D. et al. (2016) [80]




	
IS3

	
I am actively seeking professional development opportunities to enhance my ability to integrate sustainability.

	
Dlouhá, J. et al. (2019) [81]




	
IS4

	
I am influenced by the success stories of other educators who have integrated sustainability effectively.

	
Lozano R. et al. (2019) [82]




	
IS5

	
I believe that integrating sustainability will enhance student engagement and learning outcomes.

	
Cheng, A. S. et al. (2016) [66]










2.3. Structural Equation Modeling (SEM)


Structural Equation Modeling (SEM) offers distinct advantages compared to traditional data analysis methods. It allows for the assessment of the impact of theoretical constructs, commonly referred to as latent variables [83]. SEM provides an extensive statistical framework for the exploration of both observed and latent variables [58]. In SEM, six latent variables were investigated, namely sustainability knowledge, sustainability concern, attitude towards sustainability integration, subjective norm, perceived behavioral control, and intention to integrate sustainability.





3. Results


Figure 3 illustrates the primary structural equation model (SEM) used to assess the teachers’ intention to integrate sustainability into curricula. Based on the framework, sustainability knowledge, perceived behavioral control, subjective norm, and attitude towards intention are inferred (latent) variables, each measured by indicators (SK1–SK5, PB1–PB5, SN1–SN5, AT1–AT5) with factor loadings indicating their association strength. For example, sustainability knowledge’s indicators have loadings like 0.941, showing a strong link to the latent variable. Subjective norm is influenced by perceived behavioral control (0.048) and attitude towards intention is affected by subjective norm (−0.012), sustainability knowledge (−0.090), and sustainability concern (−0.116). The main outcome, intention to integrate, measured by iS1–iS5, is strongly driven by perceived behavioral control (0.922), attitude towards intention (0.935), and subjective norm (0.927), emphasizing the critical influence of these variables on sustainability integration intentions.



Consequently, an updated Structural Equation Modeling (SEM) was developed through the exclusion of certain hypotheses. In line with earlier research that has adopted the SEM methodology [84,85], adjustments were made based on the adjustment of indices to enhance the fit of the model. Figure 4 displays the refined SEM used to assess teachers’ intention toward incorporating sustainability into higher education curricula. Sustainability knowledge slightly boosts perceived behavioral control (+0.030), indicating a minor positive correlation. In contrast, sustainability concern reduces the impact of subjective norms (−0.140), suggesting higher sustainability concerns diminish perceived social pressures for sustainability. However, sustainability concern’s influence on attitude towards intention is negligible (+0.004). Perceived behavioral control negatively affects subjective norms (−0.056), implying greater personal control reduces the influence of social norms. Subjective Norm has a minimal positive effect on intention to integrate (+0.006), and attitude towards intention modestly increases the likelihood of integrating sustainability into behaviors (+0.053).



Table 2 outlines the descriptive statistics for each variable. Table 3 details the scale reliabilities, including Cronbach’s alphas, which varied from 0.916 to 0.948. These figures align with those reported in similar studies [80]. Table 4 reveals that the CFI, TLI, and IFI values surpassed the suggested limits of threshold of 0.90, proposing a strong correlation between the proposed model’s construct and the data that were collected. Additionally, the AGFI and GFI values stood at 0.932 and 0.913, indicating the strong fit of the model, respectively. The RMSEA metric was reported to be 0.0000, falling below the advised benchmark. Lastly, Table 4 also includes the indirect, direct, and total effects. To ensure the reliability and validity of the results, fit of the model measures were used as shown in Table 5. The current study utilizes an extended form of the Theory of Planned Behavior (TPB) to evaluate the factors that affect the intention of teachers to integrate sustainability into higher education curricula in Laguna.



The strong Cronbach’s alpha values in this study (e.g., 0.943 for attitude and 0.948 for intention to integrate sustainability) suggest that the constructs are reliably measured. This is crucial in psychological research, as reliable measurement tools are fundamental for valid conclusions [30,60,90]. The high reliability of these scales indicates that the items within each construct cohesively measure a single concept, supporting the integrity of this study’s findings.



The direct effect of attitude on intention to integrate sustainability, quantified at 0.542 with a significant p-value (0.000), strongly supports the TPB’s assertion that attitudes significantly influence intentions. This finding aligns with [91], in which the critical role of positive attitudes in predicting sustainable behaviors is noted. The substantial size of this effect underscores the importance of fostering positive attitudes towards sustainability to enhance intentions to engage in sustainable practices.



The minimal and insignificant impact of perceived behavioral control on intention (0.012, p-value 0.872) challenges some of the conventional TPB findings. This could indicate that in the context of sustainability, perceived control may not be as pivotal in shaping intentions as previously thought, or it could reflect a more nuanced relationship in this domain. Study [92] suggests that in the context of environmental behaviors, other factors such as ecological values or external barriers might play a more significant role.



The effect of sustainability concern on intention, with an effect size of 0.882 and a p-value of 0.000, is striking. This suggests that concern for sustainability is a potent motivator for intending to integrate sustainability practices. This trend is in line with emerging research emphasizing the growing impact of environmental concern on behavior [92,93]. It highlights the potential of leveraging sustainability concerns in interventions and policies to promote sustainable behaviors.



Considering the total effects, which encompass both direct and mediated influences, provides a more holistic understanding of the relationships among the constructs. For instance, the total effect of attitude on intention to integrate sustainability remains significant at 0.542, underscoring the robustness of this relationship. Analyzing total effects is crucial in TPB applications, as it acknowledges the interconnected nature of these psychological constructs and their combined influence on behavior [92,94].



This study explores the integration of sustainability into higher education curricula in the Philippines through the lens of the Theory of Planned Behavior (TPB). The research utilizes statistical analyses such as Structural Equation Modeling (SEM) to understand the factors that influence educators’ intentions to incorporate sustainability concepts into their teaching.



The results highlight several key findings. Attitudes towards sustainability play a significant role in influencing educators’ intentions to integrate these concepts, underscoring the importance of fostering positive attitudes towards sustainability in education. Perceived behavioral control, or the perception of ease or difficulty in performing the behavior, show a more nuanced influence, suggesting that while educators may be inclined towards sustainability integration, its actual implementation may require institutional support and resources. This study also emphasizes the impact of sustainability concerns on educators’ intentions, indicating that a higher awareness and concern for sustainability issues can drive the motivation to integrate these topics into the curriculum.



Overall, this study relates these findings to the broader research objectives and the theoretical framework provided by the TPB, suggesting that to effectively integrate sustainability into higher education curricula, efforts must be made to improve educators’ attitudes towards sustainability, increase institutional support, and enhance awareness of sustainability issues. These findings are in line with previous research that emphasizes the importance of these factors in promoting sustainable education practices.




4. Conclusions


This study provides insightful findings that enhance our understanding of the determinants influencing educators’ intentions to integrate sustainability into their curricula, utilizing Structural Equation Modeling (SEM) in the context of the Theory of Planned Behavior (TPB) [30].



Firstly, the high reliability coefficients for the constructs, ranging from 0.916 for perceived behavioral control to 0.948 for intention to integrate sustainability, underscore the robustness of the measurement instruments used in this study. This important level of internal consistency, evident in the Cronbach’s alpha values, ensures the reliability of the constructs [86].



The SEM analysis revealed the crucial role of attitudes toward sustainability in shaping teachers’ intentions to integrate sustainability into their curricula, as indicated by the significant direct effect of attitude on intention to integrate sustainability (0.542, p-value < 0.001). This discovery is consistent with the TPB, emphasizing the pivotal role of positive attitudes in fostering behavioral intentions [30].



Interestingly, perceived behavioral control showed an insignificant direct effect on the intention to integrate sustainability (0.012, p-value 0.872), suggesting that, in the context of higher education, factors other than perceived control might play a more significant role in influencing teachers’ intentions. This could indicate the need for institutional support and resources [95].



The substantial influence of sustainability concerns on teachers’ intentions (0.882, p-value < 0.001) highlights the importance of fostering environmental awareness among educators, suggesting potential impacts on professional development programs [96].



This study’s implications extend beyond the academic sphere, offering insights for policymakers and educational institutions in developing effective strategies and policies aimed at promoting sustainable practices in higher education [97].



The research on integrating sustainability in Philippine higher education offers significant insights that can inform global efforts in sustainability education. It emphasizes the crucial role of educators’ attitudes, institutional support, and sustainability concerns in shaping intentions to integrate sustainability into curricula. These findings suggest that despite cultural, educational, and policy differences, the core elements identified can guide the design of institutional support and awareness initiatives worldwide to strengthen sustainability education. This study also highlights the need for practical applications that enable educators and policymakers to promote sustainable practices more effectively.



Theoretical Contribution


This research contributes to the current body of knowledge on the incorporation of sustainability in the Philippines, offering several theoretical insights. The primary contribution involves exploring the elements influencing the integration of sustainability into higher education curricula. Utilizing Structural Equation Modeling (SEM), this study simulates and analyzes the intention to incorporate sustainability, considering a range of factors [98]. The SEM results provide a credible depiction of the structural model, illustrating how the variables interact. Additionally, this study serves as a valuable reference for applying similar theories like the extended Theory of Planned Behavior (TPB), which provides a solid foundation for future research and policy development in this vital area.





5. Limitations and Future Research


This study primarily concentrated on assessing the factors contributing to teachers’ intention to integrate sustainability into curricula. The insights from our study are invaluable for both researchers and practitioners. For researchers, the unique findings on perceived behavioral control invite further investigation into how this construct operates within the sustainability context. Practitioners, especially those involved in policymaking and sustainability campaigns, can leverage the noteworthy influence of attitudes and concerns to design more effective communication strategies and interventions.



Future research could explore the mediating or moderating roles of other variables, such as environmental literacy or specific situational factors, in the relationship between the TPB constructs and sustainability intentions. Furthermore, long-term research could shed light on the development of these connections over time, especially in reaction to swiftly shifting environmental scenarios and varying degrees of public consciousness.



While acknowledging the geographic specificity of the research results, this research opens up opportunities for its applicability in diverse contexts, inviting further studies to explore these dynamics across diverse cultural or educational settings. This exploration could validate and extend the work, ensuring the global relevance of sustainability integration efforts in higher education.
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Figure 1. The 17 United Nations Sustainable Development Goals (https://sdgs.un.org/goals, accessed on 20 January 2024). 
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Figure 2. Proposed research framework. 
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Figure 3. Initial Structural Equation Modeling including metrics for assessing educators’ intentions to incorporate sustainability into their curriculums. 
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Figure 4. Final SEM assessment focusing on teachers’ intention to incorporate sustainability into their curricula. 
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Table 2. Descriptive statistical results.
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Factor

	
Item

	
Mean

	
StDev

	
Factor Loading




	
Initial Model

	
Final Model






	
Sustainability Knowledge

	
SK1

	
3.89

	
0.96

	
0.914

	
0.983




	
SK2

	
4.00

	
0.91

	
−0.929

	
0.000




	
SK3

	
3.95

	
0.88

	
0.900

	
0.000




	
SK4

	
3.91

	
0.91

	
0.941

	
0.000




	
SK5

	
3.94

	
0.86

	
0.890

	
0.944




	
Sustainability Concern

	
SC1

	
3.81

	
0.91

	
0.886

	
0.905




	
SC2

	
3.91

	
0.91

	
0.916

	
0.939




	
SC3

	
3.89

	
0.94

	
−0.942

	
0.889




	
SC4

	
3.95

	
0.94

	
0.936

	
0.939




	
SC5

	
4.00

	
0.89

	
0.921

	
0.000




	
Attitude towards Sustainability Integration

	
AT1

	
3.94

	
0.89

	
0.926

	
0.960




	
AT2

	
4.00

	
0.91

	
−0.900

	
0.000




	
AT3

	
3.82

	
0.98

	
0.912

	
0.913




	
AT4

	
3.98

	
0.89

	
−0.913

	
0.869




	
AT5

	
3.81

	
0.95

	
0.899

	
0.907




	
Subjective Norm

	
SN1

	
3.97

	
0.89

	
0.900

	
0.865




	
SN2

	
3.92

	
0.87

	
0.935

	
0.987




	
SN3

	
3.91

	
0.90

	
0.894

	
0.000




	
SN4

	
3.95

	
0.86

	
0.928

	
0.826




	
SN5

	
3.93

	
0.85

	
−0.926

	
0.893




	
Perceived Behavioral Control

	
PB1

	
3.85

	
0.94

	
0.941

	
0.923




	
PB2

	
4.06

	
0.81

	
−0.926

	
0.000




	
PB3

	
4.00

	
0.90

	
0.917

	
0.929




	
PB4

	
3.92

	
0.90

	
−0.934

	
0.000




	
PB5

	
3.83

	
0.88

	
0.935

	
0.925




	
Intention to Integrate Sustainability

	
IS1

	
3.98

	
0.93

	
0.938

	
0.908




	
IS2

	
3.91

	
0.86

	
0.911

	
0.915




	
IS3

	
3.89

	
0.89

	
−0.915

	
0.000




	
IS4

	
3.98

	
0.92

	
0.932

	
0.954




	
IS5

	
4.02

	
0.80

	
0.912

	
0.931











 





Table 3. Model of construct validity.
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Constructs

	
Reliability Statistics




	
Cronbach’s Alpha

	
No. of Items






	
AT

	
0.943

	
5




	
IS

	
0.948

	
5




	
PB

	
0.916

	
5




	
SN

	
0.947

	
5




	
SC

	
0.940

	
5




	
SK

	
0.928

	
5











 





Table 4. Direct effect, indirect effect, and total effect.
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No

	
Variables

	
Direct Effect

	
p Value

	
Indirect Effect

	
p Value

	
TotalEffect

	
p Value






	
1

	
AT

	
→

	
IS

	
0.542

	
0.452

	
0.000

	
0.994

	
0.052

	
0.542




	
2

	
AT

	
→

	
PB

	
0.960

	
0.000

	
0.001

	
0.961

	
0.001

	
0.961




	
3

	
AT

	
→

	
SC

	
0.004

	
0.958

	
-

	
-

	
0.004

	
0.958




	
4

	
PB

	
→

	
IS

	
0.012

	
0.872

	
-

	
-

	
0.012

	
0.872




	
5

	
SC

	
→

	
IS

	
0.882

	
0.000

	
0.002

	
0.884

	
0.002

	
0.884




	
6

	
SC

	
→

	
PB

	
0.140

	
0.013

	
-

	
-

	
0.140

	
0.013




	
7

	
SK

	
→

	
IS

	
0.052

	
0.495

	
-

	
-

	
0.052

	
0.495











 





Table 5. Fit of the Model.
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	Goodness of Fit Measures of the SEM
	Parameter Estimates
	Minimum Cut-Off
	Suggested by





	Incremental Fit Index (IFI)
	0.960
	>0.90
	Sarstedt (2019) [86]



	Tucker–Lewis Index (TLI)
	1.001
	>0.90
	Hu and Bentler (1999) [87]



	Comparative Fit Index (CFI)
	1.000
	>0.90
	Sarstedt (2019) [86]



	Goodness of Fit Index (GFI)
	0.932
	>0.80
	Gefen et al. (2003) [88]



	Adjusted Goodness of Fit Index (AGFI)
	0.913
	>0.80
	Gefen et al. (2003) [88]



	Root Mean Square Error of Approximation (RMSEA)
	0.000
	<0.07
	Steiger (2007) [89]
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