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ABSTRACT 

Article history: 
 The growing urgency of global sustainability challenges has intensified 

the need to embed Education for Sustainable Development (ESD) within 
Technical and Vocational Education (TVE) systems. Despite policy-level 
commitments, a persistent gap exists in effectively integrating 
sustainability competencies into teacher preparation programs. This 
study develops an analytical model based on a systematic literature 
review of foundational and contemporary works in sustainability 
education, teacher training, and vocational systems. The paper 
synthesizes theoretical frameworks, pedagogical approaches, and 
institutional strategies to construct a multi-dimensional integration 
model tailored for TVE teacher education. The findings highlight critical 
dimensions including competency alignment, curriculum transformation, 
pedagogical innovation, institutional readiness, and assessment 
mechanisms. The proposed model offers a structured pathway for 
embedding sustainability competencies within teacher preparation 
programs, emphasizing both technical skills and socio-ecological 
awareness. The study contributes to bridging the disconnect between 
sustainability theory and vocational teaching practice while identifying 
implementation challenges and future research directions. 
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1. INTRODUCTION 

The concept of sustainable development has evolved into a central paradigm shaping educational policies 

and institutional reforms worldwide. Rooted in the seminal report by Brundtland (1987), sustainability 

emphasizes balancing economic growth, environmental protection, and social equity. Within this 

framework, education serves as a transformative tool to cultivate competencies necessary for addressing 

complex global challenges (Diesendorf, 2001). 

Technical and Vocational Education (TVE) plays a critical role in workforce development and economic 

advancement. However, traditional TVE systems have been primarily skill-oriented, often neglecting 

broader sustainability dimensions such as environmental responsibility and social awareness (Majumdar, 

2005). This gap is particularly evident in teacher preparation programs, where educators are not 

adequately equipped to integrate sustainability into teaching practices (Fien & Maclean, 2000). 

The problem is further compounded by the lack of structured frameworks guiding the integration of 

sustainability competencies into TVE teacher education. While initiatives such as ESD emphasize 

transformative learning, their practical application in vocational contexts remains fragmented (Cebrián et 

al., 2015). Essel (2013) underscores that sustainability in TVET systems depends on strategic choices 

involving curriculum design, institutional policies, and competency development, yet these dimensions are 

rarely integrated systematically. 
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This study addresses this gap by developing an analytical model that synthesizes insights from existing 

literature to guide the integration of sustainability competencies into TVE teacher preparation programs. 

Objectives 

The study aims to: 

1. Analyze existing literature on sustainability integration in teacher education.  

2. Identify key sustainability competencies relevant to TVE.  

3. Develop an analytical model for integrating these competencies into teacher preparation programs.  

4. Examine implications for policy and practice.  

Scope and Significance 

The study focuses exclusively on literature related to sustainability education, TVET systems, and teacher 

training. Its significance lies in providing a structured, research-based model that can inform curriculum 

reform, institutional strategies, and policy development. 

2. LITERATURE REVIEW 

The literature on sustainability education reveals a multi-layered conceptual evolution. Early works 

emphasize defining sustainability and its dimensions. Diesendorf (2001) presents models that 

conceptualize sustainability as an interplay of ecological, economic, and social systems. Similarly, Pearce et 

al. (1996) focus on measurable indicators, highlighting the need for operational frameworks. 

2.1 Sustainability and Education 

Education for Sustainable Development (ESD) has been positioned as a transformative approach to 

learning. Fien and Tilbury (1996) argue that teacher education must go beyond knowledge transmission to 

foster critical thinking and ethical responsibility. This perspective is reinforced by UNESCO (2006a), which 

provides a framework for integrating sustainability into educational systems. 

However, Hofman (2015) questions the clarity of ESD objectives, suggesting ambiguity in implementation 

strategies. Reid and Petocz (2006) further highlight variations in educators’ understanding of sustainability, 

indicating a lack of conceptual coherence. 

2.2 TVE and Sustainability Integration 

The integration of sustainability into TVE has gained attention in recent decades. Majumdar (2005) 

introduces the concept of “greening TVET,” emphasizing the alignment of vocational training with 

sustainable practices. Hofmann and Strietska-Ilina (2013) extend this by linking skills development with 

green economic growth. 

Essel (2013) provides a critical analysis of sustainability in TVET, identifying key factors such as 

institutional commitment, curriculum relevance, and stakeholder engagement. This work is particularly 

significant as it highlights decision-making processes that influence sustainability outcomes in vocational 

systems. 

2.3 Teacher Education and Competency Development 

Teacher preparation is central to sustainability integration. Evans et al. (2017) synthesize literature on 

embedding sustainability in teacher education, identifying approaches such as curriculum infusion and 

experiential learning. Effeney and Davis (2013) demonstrate that pre-service teachers often lack confidence 

in sustainability teaching, indicating gaps in training programs. 
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Sleurs (2008) proposes a competency framework for ESD teachers, emphasizing skills such as systems 

thinking, anticipatory thinking, and collaborative problem-solving. These competencies align with broader 

educational goals but require contextual adaptation for TVE systems. 

2.4 Research Gaps 

Despite extensive literature, several gaps remain: 

• Lack of integrated models specific to TVE teacher education.  

• Limited focus on competency-based frameworks.  

• Insufficient alignment between theory and practical implementation.  

Essel (2013) reiterates that sustainability in TVET is contingent upon strategic integration, yet existing 

studies often address components in isolation. 

3. METHODOLOGY 

This study adopts a systematic literature review approach to develop an analytical model. The methodology 

involves structured analysis, thematic synthesis, and model construction. 

3.1 Analytical Framework Development 

The analytical model is constructed based on five core dimensions: 

1. Competency Identification  

2. Curriculum Integration  

3. Pedagogical Strategies  

4. Institutional Support Systems  

5. Assessment and Evaluation  

These dimensions are derived from recurring themes in the literature. 

3.2 Competency Identification 

Sustainability competencies are conceptualized as a combination of knowledge, skills, values, and attitudes. 

Sleurs (2008) identifies key competencies including critical thinking and systems analysis. Essel (2013) 

emphasizes decision-making capabilities in sustainability contexts. 

In TVE, competencies must align with industry requirements while incorporating sustainability principles. 

For example, engineering training programs can integrate energy efficiency and resource management 

concepts. 

3.3 Curriculum Integration 

Curriculum transformation involves embedding sustainability across subjects rather than treating it as an 

isolated topic. Fien and Maclean (2000) highlight the importance of interdisciplinary approaches. 

The proposed model advocates for: 

• Horizontal integration across subjects.  

• Vertical integration across training levels.  
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3.4 Pedagogical Strategies 

Effective pedagogy is crucial for competency development. Experiential learning, problem-based learning, 

and community engagement are identified as key strategies (Cebrián et al., 2015). 

For instance, project-based learning can involve real-world sustainability challenges, enabling students to 

apply theoretical knowledge. 

3.5 Institutional Support Systems 

Institutional readiness plays a significant role. Factors include: 

• Policy frameworks  

• Faculty training  

• Resource allocation  

Essel (2013) stresses that institutional commitment is a critical determinant of sustainability integration 

success. 

3.6 Assessment and Evaluation 

Assessment mechanisms must align with sustainability competencies. Traditional exams are insufficient; 

alternative methods such as portfolios and project evaluations are recommended. 

4. RESULTS  

The analysis reveals that sustainability integration in TVE teacher preparation requires a multi-dimensional 

approach. The proposed analytical model demonstrates that competency development is most effective 

when aligned with curriculum design, pedagogy, and institutional support. 

Key findings include: 

• Competency-based approaches enhance teacher readiness for sustainability education.  

• Interdisciplinary curriculum structures facilitate holistic learning.  

• Experiential pedagogies significantly improve engagement and application.  

• Institutional commitment is a critical success factor.  

• Assessment systems must evolve to capture complex competencies.  

The model also identifies interdependencies among dimensions. For example, curriculum integration is 

ineffective without appropriate pedagogical strategies and institutional support. 

5. DISCUSSION 

The findings align with existing literature while offering new insights into integration strategies. The 

emphasis on competency-based frameworks reflects the shift towards outcome-oriented education (Sleurs, 

2008). However, the study extends this by contextualizing competencies within TVE systems. 

The role of institutional support corroborates Essel’s (2013) argument that sustainability in TVET depends 

on strategic decision-making. Without institutional alignment, even well-designed curricula may fail to 

achieve desired outcomes. 

https://scientiamreearch.org/index.php/ijcsis


https://scientiamreearch.org/index.php/ijmdatp 
 

 

COLOMBO SCIENTIFIC PUBLISHING 
 

 

5 

The study also highlights challenges such as: 

• Resistance to curriculum change  

• Limited faculty expertise  

• Resource constraints  

These challenges underscore the need for comprehensive implementation strategies. 

Comparatively, while studies such as Evans et al. (2017) focus on teacher education broadly, this research 

provides a specialized model for TVE contexts. This specificity enhances its practical applicability. 

6. CONCLUSION 

This study develops an analytical model for integrating sustainability competencies into TVE teacher 

preparation programs. By synthesizing literature and identifying key dimensions, the model provides a 

structured approach to curriculum transformation, pedagogical innovation, and institutional development. 

The research contributes to bridging the gap between sustainability theory and vocational education 

practice. It emphasizes the importance of competency-based approaches and highlights the role of 

institutional support. 

Future Scope and Recommendations 

Future research should focus on empirical validation of the model and explore its applicability across 

different cultural and institutional contexts. Policymakers and educators should prioritize: 

• Faculty development programs  

• Curriculum redesign initiatives  

• Collaborative partnerships with industry  
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