
 

 

 

 

 

ABSTRACT 

 

This paper presents the ETCOP Model, a transdisciplinary 

framework designed to enhance educational effectiveness 

through stakeholder co-design, critical reflexivity, and impact-

oriented curriculum development. Developed by the ETCOP 

Institute, the model integrates educational science, digital 

innovation, and ethics, and has been applied across diverse 

domains including digital transformation training for SMEs, AI 

literacy in teacher education, and entrepreneurship education in 

secondary schools. Anchored in design-based research and 

structured around five core principles, the model promotes the 

use of open educational resources, modular learning 

architectures, and continuous, mixed-methods evaluation. 

Empirical findings from internal and external assessments 

indicate increased learner engagement, competence acquisition, 

and evidence of institutional transformation. By operationalizing 

transdisciplinarity at the levels of pedagogy, governance, and 

evaluation, the ETCOP Model contributes a scalable, ethically 

grounded approach to educational design. The paper advances 

the field of transdisciplinary educational research by offering a 

practice-based model that supports systemic innovation and 

alignment with evolving societal and policy demands. 

 

Keywords: AI Literacy, Curriculum Innovation, Design-Based 

Research, Open Educational Resources (OER), 

Transdisciplinarity. 

 

 

 

The increasing complexity of societal, technological, and 

environmental challenges has highlighted the inadequacy of 

siloed disciplinary approaches in education and research. As 

global priorities shift toward innovation, resilience, and 

sustainable transformation, educational institutions are under 

growing pressure to offer learning environments that are not only 

inclusive and adaptable but also deeply aligned with real-world 

contexts and societal needs. Within this evolving landscape, 

transdisciplinary educational practice has emerged as a 

compelling paradigm for advancing both educational 

effectiveness and systemic relevance. 

Transdisciplinarity transcends traditional disciplinary integration 

by fostering collaboration across academic domains and non-

academic sectors. Unlike interdisciplinary approaches, which 

primarily connect fields within academia, transdisciplinary 

models incorporate diverse actors, including practitioners, 

policymakers, civil society, and learners—into the knowledge 

production process. This broader inclusion enables education to 

act as a catalyst for transformation, positioning it as a dynamic 

interface between theory and practice, research and innovation, 

and individual learning and collective impact. 

This paper introduces and analyzes the ETCOP Model, a 

structured yet adaptable framework for transdisciplinary 

educational design and implementation, developed by the 

ETCOP Institute for Interdisciplinary Research. The model is 

grounded in five interdependent principles: (1) transdisciplinary 

co-design, (2) impact-oriented curriculum development, (3) 

reflexive learning environments, (4) open and modular learning 

formats, and (5) continuous evaluation through design-based 

research and stakeholder feedback. Together, these elements 

operationalize transdisciplinarity at both conceptual and 

procedural levels. 

The model’s relevance lies in its capacity to address the dual 

mandate of contemporary education: to offer meaningful, 

transformative learning experiences while ensuring alignment 

with labor market needs, policy priorities, and sustainable 

development objectives. Drawing on case-based applications in 

digital transformation training, AI literacy for educators, and 

entrepreneurship education in secondary schools, the paper 

demonstrates how the ETCOP Model integrates pedagogical 

theory, ethical reflection, and institutional practice to build 

flexible, learner-centered educational ecosystems. 

The paper is structured as follows: Section 2 outlines the 

conceptual foundations of transdisciplinarity and reflexivity in 

education. Section 3 presents the architecture and methodology 

of the ETCOP Model. Section 4 illustrates its practical 

implementation through three case studies. Section 5 discusses 

the model’s evaluation design and impact data. Section 6 reflects 

on its theoretical and practical contributions, as well as its 

limitations and potential for further development. The conclusion 
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summarizes the key findings and outlines directions for future 

research and application. 

By offering a theory-informed, empirically grounded model, this 

paper contributes to the discourse on transdisciplinary education 

as a strategic approach for enhancing the relevance, 

effectiveness, and societal value of education. 

 

 

 
The concept of transdisciplinarity has undergone significant 

evolution over the past several decades, emerging as a response 

to the recognized limitations of both disciplinary and 

interdisciplinary approaches in addressing complex, real-world 

challenges. While interdisciplinary frameworks seek to integrate 

insights across academic disciplines, transdisciplinarity 

transcends academic boundaries altogether, fostering 

collaborative knowledge production among researchers, 

practitioners, policymakers, civil society actors, and learners. In 

doing so, it redefines not only the content and scope of 

knowledge, but also the roles of those involved in its generation 

and the purposes it serves [1] [2]. 

Rooted in systems theory and post-normal science, 

transdisciplinarity is characterized by its emphasis on 

complexity, contextual embeddedness, and the co-production of 

socially robust knowledge [3]. It recognizes that issues such as 

climate change, digital inequality, or educational transformation 

cannot be adequately addressed from within the epistemic 

confines of a single discipline. Rather, they demand integrative, 

participatory approaches that balance epistemological rigor with 

real-world relevance. 

In educational contexts, transdisciplinarity is increasingly 

recognized as a means of bridging the persistent divide between 

formal instruction and lived experience. It requires the 

integration of diverse disciplinary perspectives—such as 

pedagogy, economics, digital technology, and ethics—and the 

active involvement of external stakeholders in the design, 

delivery, and evaluation of educational processes [4]. The aim is 

to foster competencies that are transferable, reflective, and 

aligned with the evolving demands of society, labor markets, and 

individual development. 

Despite its growing appeal, operationalizing transdisciplinarity 

in formal education remains challenging. Institutional inertia, 

accreditation regimes, and entrenched curricular structures often 

reinforce disciplinary silos. Moreover, there is no universally 

accepted methodology for implementing transdisciplinary 

education. As [2] observes, successful transdisciplinary 

initiatives depend on contextual sensitivity, mutual trust, and 

iterative negotiation processes, particularly when involving 

actors with differing epistemologies and institutional logics. 

To be effective, transdisciplinary education requires new 

models—both conceptual and structural—that support the design 

of integrative and adaptive learning environments. Such models 

must address epistemological questions (What constitutes 

relevant knowledge?), pedagogical approaches (How is learning 

facilitated?), ethical concerns (Who benefits, and under what 

conditions?), and institutional sustainability (How is systemic 

change supported and maintained?). They must also incorporate 

mechanisms for evaluating impact across multiple levels—

individual, organizational, and societal. 

The ETCOP Model responds to these demands by offering a 

structured, empirically grounded framework for transdisciplinary 

educational practice. It draws on principles of design-based 

research to iteratively develop, implement, and refine learning 

interventions in close collaboration with diverse actors from 
education, policy, and practice. Through its five core 

principles—transdisciplinary co-design, impact orientation, 

reflexive learning, open modularity, and continuous evaluation—

the model provides an adaptable scaffold for embedding 

transdisciplinary thinking and methods into both formal and non-

formal educational contexts. In doing so, it contributes to the 

development of inclusive, future-oriented educational 

ecosystems capable of generating meaningful and lasting societal 

value. 

Concurrently, the concept of educational effectiveness has also 

been reframed. Traditional models tended to define effectiveness 

in terms of measurable learning outcomes, efficiency, and 

compliance with institutional benchmarks. In contrast, 

contemporary perspectives emphasize a multidimensional view 

of effectiveness—one that includes cognitive development, 

social inclusion, adaptability, well-being, and the ability to 

transfer knowledge to complex, real-world settings [5]. In 

transdisciplinary education, such a broadened perspective is 

especially relevant, as learning must extend beyond disciplinary 

content to encompass metacognitive, ethical, and systemic 

competencies. 

Within this evolving paradigm, reflexivity has emerged as a 

foundational condition for educational effectiveness. Reflexivity 

involves the ability of learners, educators, and institutions to 

critically interrogate their own assumptions, values, and practices 

and to adapt them in light of new perspectives, contexts, and 

evidence [6] [7]. It is a relational, dialogical, and iterative process 

that supports deep learning, personal transformation, and 

institutional innovation. 

From a pedagogical standpoint, reflexivity fosters critical self-

awareness and empowers learners to connect individual 

experiences with broader societal dynamics. This aligns closely 

with transformative learning theory, which positions reflective 

questioning as a necessary condition for meaningful change in 

understanding [8]. In transdisciplinary settings, reflexivity 

enables participants to navigate competing knowledge systems, 

cultural perspectives, and power relations, making it essential for 

collaborative problem-solving and sustainable innovation. 

At the institutional level, reflexivity supports effectiveness by 

enabling continuous improvement and adaptive capacity. 

Institutions that embed reflexive processes—such as feedback 

loops, participatory evaluation, and dialogical planning—are 

more likely to innovate and remain responsive to emerging 

needs. These processes make it possible to identify 

misalignments between objectives and outcomes, realign 

strategies, and create inclusive learning environments that 

promote agency and shared ownership [9]. 

Despite its transformative potential, reflexivity remains 

underutilized in conventional educational systems, where rigid 

curricula, performance pressures, and hierarchical structures 

often inhibit critical inquiry and experimentation. Embedding 

reflexivity therefore requires intentional design decisions. It must 

be reflected in curricular structures, assessment practices, teacher 

training, and institutional cultures. Digital tools such as learning 

portfolios, reflection journals, and AI-supported feedback 

systems can support these efforts—but only if they are deployed 

within ethically sound and pedagogically coherent frameworks.  

Within the ETCOP Model, reflexivity functions both as a guiding 

design principle and as a criterion for evaluation. It is embedded 

through learner-centered formats that foster ethical reasoning, 

personal purpose development, and cross-sector dialogue. 

Simultaneously, reflexivity informs the model’s quality 

assurance processes, supporting iterative adaptation and 

evidence-informed redesign. This dual role reinforces the 

2.  CONCEPTIONAL FOUNDATIONS 
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model’s capacity not only to deliver effective learning outcomes 

but also to support meaningful, context-sensitive educational 

transformation. 

 

  

EDUCATIONAL PRACTICE  

 
The ETCOP Model was developed as a theory-informed and 

practice-oriented response to the growing demand for 

educational formats capable of transcending disciplinary 

boundaries while remaining context-sensitive and impact-driven. 

Originating at the ETCOP Institute for Interdisciplinary Research 

in Austria, the model is rooted in extensive applied research, 

international collaboration, and capacity-building efforts in areas 

such as digital transformation, AI literacy, entrepreneurship 

education, and pedagogical innovation. It offers a flexible, yet 

coherent framework designed to be implemented across both 

formal and non-formal educational contexts, with the aim of 

aligning individual learning trajectories with institutional 

strategies and broader societal goals [10]. 

At its core, the ETCOP Model advances a system-oriented 

understanding of educational effectiveness. It is built around five 

interdependent principles that guide the design, implementation, 

and evaluation of learning environments. Central to the model is 

the belief that meaningful education emerges through active 

collaboration between diverse stakeholders. Educational content 

and learning processes are co-designed with academic experts, 

practitioners from public and private sectors, civil society actors, 

and learners themselves. Through participatory processes such as 

needs assessments, co-creation workshops, and iterative 

feedback loops, the model ensures that learning is grounded in 

real-world relevance and socio-cultural embeddedness. This 

transdisciplinary approach facilitates the integration of multiple 

epistemologies and value systems, fostering mutual learning and 

the joint creation of actionable knowledge [10]. 

Rather than organizing curricula solely around disciplinary 

content or instructional time, the ETCOP Model emphasizes 

clearly defined impact goals. These goals are shaped by policy 

frameworks such as DigComp, EntreComp, and GreenComp, as 

well as by labor market analyses, institutional missions, and 

learner aspirations. Competence development, behavioral 

transformation, and real-world applicability are prioritized as 

core educational outcomes. This focus is operationalized through 

modular learning architectures that support personalization, 

flexible sequencing, and micro-credentialing. Learning units are 

designed to be adaptable across sectors and scalable across 

institutional contexts, thus enabling both coherence and 

differentiation [10] 

Reflexivity plays a pivotal role within the ETCOP Model. It is 

conceptualized not as an ancillary element, but as a foundational 

component of both pedagogical design and evaluative practice. 

Learners are encouraged to engage in continuous self-reflection 

regarding their values, goals, and evolving competencies. This 

reflexivity is supported through structured activities such as 

digital learning journals, formative assessments, ethical dilemma 

discussions, and guided group dialogues. Educators and 

institutional partners are equally invited to critically examine 

their assumptions, roles, and systemic contexts. Such reflexive 

engagement fosters a culture of inquiry and transformation, in 

which learning becomes a dialogical and adaptive process rather 

than a linear transmission of content. 

Openness and scalability are further achieved using Open 

Educational Resources (OER) and interoperable content 

structures. All materials developed within the ETCOP 

framework are published under open licenses and disseminated 

through platforms such as Zenodo. This facilitates reuse, 

adaptation, and collaborative development across projects and 

institutions. Learning modules are stackable and designed for 

interoperability, allowing for integration into a wide array of 

national and international programs. Micro-credentials and 

digital badges provide granular recognition of learning, 

supporting lifelong learning pathways and labor market mobility. 

Evaluation is integral to the ETCOP Model and is approached as 

a dynamic, ongoing process rather than a static, summative event. 

Grounded in design-based research (DBR), evaluation occurs at 

multiple levels, including learner progress, facilitator practice, 

institutional outcomes, and broader societal impact. Mixed-

methods data collection—including surveys, interviews, learning 

analytics, and document analysis—supports a holistic 

understanding of learning processes and outcomes. Evaluation 

findings inform iterative redesign and are co-interpreted with 

stakeholders, ensuring transparency, relevance, and shared 

ownership. This evidence-informed approach reinforces the 

model’s adaptability and responsiveness to emerging challenges. 

Methodologically, the ETCOP Model integrates design-based 

research with strategic competence development and impact-

oriented evaluation. DBR serves as overarching logic, enabling 

iterative development of interventions in authentic settings. 

Educational designs are prototyped in collaboration with 

stakeholders, tested in situ, and adjusted based on empirical 

insights. Each cycle of implementation becomes a site of inquiry, 

contributing to both practical refinement and theoretical 

advancement. This methodological orientation positions 

education as a living system, capable of learning and evolving in 

response to contextual feedback [10]. 

Complementing this, the Strategic Development of Employees 

(SDE) framework extends the model’s scope to organizational 

and systemic levels. SDE links individual competence 

development with institutional transformation goals, enabling 

alignment between educational programming and strategic 

capacity building. It supports the identification of mismatches 

between learner needs and program design, and guides workforce 

development in sectors such as education, small and medium-

sized enterprises (SMEs), and public administration. By 

embedding evaluation across multiple layers, the model 

promotes effectiveness not only at the individual level but also 

within the organizational and societal domains. 

Digital infrastructures play a supporting but essential role in the 

implementation of the ETCOP Model. Learning management 

systems, e-portfolios, AI-assisted feedback tools, and micro-

credentialing platforms enable the tracking, analysis, and 

certification of learning processes in a fine-grained and ethically 

compliant manner. These technologies are not adopted 

indiscriminately; rather, they are selected and deployed in 

alignment with pedagogical intent and data protection 

regulations such as the GDPR. This ensures that the digital 

dimension of the model reinforces its core principles—

reflexivity, openness, and ethical accountability. 

Altogether, the ETCOP Model offers a coherent, empirically 

grounded, and ethically robust framework for transdisciplinary 

educational practice. It enables the design of learning 

environments that are reflexive, inclusive, and responsive to 

complex societal needs. By aligning methodological rigor with 

stakeholder engagement, and by embedding evaluation and 

adaptability at its core, the model contributes to the advancement 

of education as a transformative force for individuals, 

institutions, and society [10] [11]. 

 

3.  THE ETCOP MODEL FOR TRANSDISCIPLINARY 
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One of the most prominent applications of the ETCOP Model has 

been the design and implementation of a modular training 

program focused on digital transformation in small and medium-

sized enterprises (SMEs). Developed under the framework of an 

Erasmus+ strategic partnership, the program responds to the 

increasing demands placed on European SMEs to adapt to 

digitalization, sustainability requirements, and technological 

disruption—challenges that are often exacerbated by limited 

internal capacities and strategic foresight. Co-created by a 

transnational consortium involving educational institutions, 

innovation centers, and SME representatives from Austria, 

Türkiye, and Estonia, the curriculum was shaped through a 

transdisciplinary co-design process. This approach integrated 

insights from industry practitioners, policy advisors, and adult 

education experts, thereby ensuring that the program was both 

context-sensitive and aligned with broader European policy 

frameworks, particularly the Digital Decade and the SME 

Strategy for a Sustainable and Digital Europe [10] [11]. 

The curriculum comprised five interrelated modules covering 

topics such as digital mindset and organizational readiness, data 

and process automation, cybersecurity awareness, AI 

fundamentals and ethics, and green digital skills. The delivery 

format combined asynchronous e-learning via a Moodle-based 

platform, synchronous virtual workshops, and optional coaching 

sessions. All learning materials were released under Creative 

Commons licenses to facilitate scalability and cross-institutional 

reuse. Reflexivity was deliberately embedded in both the learner 

journey and organizational development processes. Participants 

were prompted to critically examine their own digital maturity, 

the ethical implications of automation, and the broader societal 

ramifications of digital strategies. Reflection activities were 

integrated throughout the curriculum and reinforced through 

facilitated discussion. At the organizational level, participating 

companies were encouraged to draft digital transformation 

blueprints at the outset of the program and revisit these at its 

conclusion to reflect on shifts in strategy and capacity. The 

integration of reflexivity not only enhanced the learning 

experience but also fostered organizational learning, linking 

individual competence development to structural innovation. 

Mixed-methods evaluation, including pre- and post-surveys, 

reflective journal analysis, and follow-up interviews, 

demonstrated increased digital readiness, enhanced strategic 

awareness, and improved communication of digital priorities 

within participating firms. Some SMEs even leveraged the 

program as a springboard for broader initiatives such as ERP 

upgrades or sustainability reporting improvements, attesting to 

the model’s transformative potential at the institutional level. 

A second application of the ETCOP Model is found in the 

domain of AI literacy for educators in secondary and vocational 

education. As artificial intelligence becomes increasingly 

integrated into educational platforms and teaching tools, 

educators are confronted with both new opportunities and ethical 

dilemmas. However, the vast majority of teachers lack formal 

training in AI-related topics, leading to uncertainty in classroom 

implementation and critical assessment. To address this gap, the 

ETCOP Institute developed a professional development program 

titled “Understanding and Using Generative AI in Education.” 

The program was co-designed with experts in computer science, 

pedagogy, media ethics, and educational psychology, and 

actively involved teachers from general and vocational schools 

in the content development process [11]. 

The curriculum introduced participants to the conceptual 

foundations of AI, practical applications through prompt 

engineering, ethical concerns around data and bias, and reflective 

governance practices for responsible integration in educational 

settings. Participants engaged with AI tools such as ChatGPT 

using pedagogically designed prompts and critically guided 

exercises. Reflexivity again served as a core design element. 

Educators were asked to reflect on their personal stance toward 

AI, the tension between automation and pedagogical integrity, 

and the evolving nature of professional identity in AI-enhanced 

classrooms. Digital journals were used to capture individual 

reflections, which were reviewed and enriched through peer 

feedback and facilitator commentary. The program’s evaluation, 

based on pre/post self-assessments, qualitative analysis of 

reflection journals, and follow-up interviews, indicated 

significant increases in conceptual clarity, ethical confidence, 

and willingness to engage in broader institutional conversations 

about AI use in schools. Participants highlighted the program’s 

interdisciplinary structure and its focus on ethical reasoning as 

key strengths, underscoring the value of transdisciplinary 

education for fostering critical digital literacy. 

A third application of the ETCOP Model centers on secondary-

level entrepreneurship education (EE), particularly within 

Austria’s commercial high schools. These institutions are tasked 

with preparing students for the modern labor market by blending 

general education with applied business, legal, and technological 

competencies. Considering evolving demands reflected in 

European policy frameworks such as EntreComp and 

GreenComp, EE has increasingly come to emphasize creativity, 

ethical reasoning, and social value alongside traditional business 

skills. Against this backdrop, ETCOP designed a 

transdisciplinary EE program that fosters innovation, critical 

reflection, and purpose-driven learning. The program was co-

implemented with educators, coaches, and student groups over 

two academic years and was embedded into regular classroom 

practice [10] [11]. 

Drawing from business studies, design thinking, ethics, and 

digital literacy, the program challenged students to tackle real-

world problems such as sustainable tourism, digital inclusion, or 

future food systems. The curriculum scaffolded the learning 

process from opportunity recognition and problem framing 

through ideation, value articulation, and reflective evaluation. 

External actors, including start-up mentors and NGOs, were 

involved through coaching, mentoring, and stakeholder feedback 

sessions, creating authentic learning contexts and reinforcing the 

program’s real-world orientation. A distinctive element of this 

initiative was its explicit emphasis on entrepreneurial reflexivity. 

Students were encouraged to interrogate not only the “how” of 

entrepreneurship but also the “why” and “for whom.” Through 

tools such as guided journaling, value mapping, and ethical 

dilemma workshops, learners explored their motivations, values, 

and the broader implications of entrepreneurial action [10] [11]. 

The instructional materials, including digital learning sequences, 

worksheets, and facilitator guides were published under Creative 

Commons licenses and made available via Zenodo, supporting 

both transparency and dissemination. The program’s open and 

modular structure contributed to the formation of a teacher-led 

community of practice, enhancing professional identity and 

stimulating interdisciplinary collaboration among educators. 

Evaluation results derived from student portfolios, classroom 

observations, and teacher feedback indicated enhanced capacity 

for systems thinking, collaborative problem solving, and value-

oriented reasoning. Students reported increased confidence in 

articulating complex ideas and greater awareness of ethical and 

societal dimensions in business contexts [11]. 

4.  APPLICATION FIELDS AND CASE EXAMPLES 
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Collectively, these three implementations demonstrate the 

versatility and adaptability of the ETCOP Model across 

educational domains and target groups. Whether in professional 

training for SMEs, upskilling educators in AI, or fostering 

entrepreneurial mindsets among high school students, the model 

supports the creation of learning environments that are reflexive, 

inclusive, and aligned with societal transformation. Through its 

integration of co-design, modularity, reflexivity, and evidence-

based evaluation, the ETCOP Model advances a scalable and 

ethically grounded approach to transdisciplinary education. 

 

 

 

A defining feature of the ETCOP Model is its commitment to 

evaluation as an embedded, formative, and reflexive component 

of educational design. Rather than treating evaluation as a 

summative endpoint or external requirement, the model 

integrates assessment into the iterative cycles of program 

development, implementation, and institutional learning. This 

approach aligns with the logic of design-based research and 

prioritizes the long-term impact of learning processes over the 

mere measurement of outputs. 

The evaluation strategy employed within the ETCOP Model 

adopts a multi-level, mixed-methods framework that captures the 

complex and dynamic effects of transdisciplinary learning 

environments. Three interrelated dimensions structure the impact 

logic: cognitive, behavioral, and institutional. The cognitive level 

assesses changes in learners' knowledge, skills, and attitudes. The 

behavioral dimension focuses on how participants apply their 

learning in real-life settings, whether personal, professional, or 

educational. The institutional level examines how organizations 

respond to and scale the outcomes of educational interventions in 

alignment with broader strategic objectives. 

This layered evaluation logic is theoretically grounded in the 

Strategic Development of Employees (SDE) model, which 

articulates the relationship between individual competence 

development and systemic transformation. In practice, the 

evaluation process combines formative and summative elements 

to promote ongoing dialogue between participants, facilitators, 

and institutional stakeholders. Continuous feedback and adaptive 

learning processes are not viewed as optional enhancements but 

as integral elements of the model’s educational philosophy. 

Empirical data have been gathered using a triangulated 

methodology that combines quantitative and qualitative 

instruments. These include pre- and post-intervention surveys 

assessing self-reported competence and confidence; reflective 

artifacts such as digital portfolios, learning journals, and ethical 

self-assessments; semi-structured interviews with learners, 

facilitators, and program managers; and usage data from digital 

platforms to monitor module completion, learner engagement, 

and interactivity. Additionally, follow-up assessments were 

conducted three to six months after program completion to 

capture longer-term effects on individual behavior and 

institutional adaptation. 

Findings across various implementation settings indicate 

significant positive outcomes. In the SME-focused digital 

transformation training, participants reported increased 

awareness of digital strategy, enhanced internal communication 

regarding digital needs, and the initiation of concrete 

organizational changes such as automation pilot projects, staff 

reskilling initiatives, and sustainability planning. Some 

organizations used the program as a launchpad for broader 

transformation agendas, integrating cybersecurity assessments or 

digital auditing procedures into their operations. 

Within the AI literacy program for educators, teachers 

demonstrated improved conceptual clarity about generative AI, a 

stronger understanding of ethical and data-related risks, and 

enhanced professional confidence in navigating institutional 

debates around AI integration. Participants reported a greater 

sense of agency in influencing school-wide decisions about 

technology use and emphasized the value of critically guided 

reflection in helping them define pedagogical boundaries. 

In the context of secondary-level entrepreneurship education, 

evaluation data pointed to increased learner capacity in team-

based innovation, value articulation, and critical ethical 

reasoning. Teachers emphasized the model’s ability to support 

interdisciplinary collaboration and described its potential to 

foster reflective entrepreneurial thinking among students. 

Notably, students reported that the structured reflection activities 

helped them connect their ideas to personal values and societal 

concerns, reinforcing the relevance of transdisciplinary learning. 

Across all implementation contexts, learner satisfaction and 

engagement levels were consistently high. Participants 

highlighted the modular structure, the flexibility of learning 

pathways, and the relevance of real-world challenges as 

particularly impactful. The integration of continuous reflection 

was frequently mentioned as a key factor in deepening both 

understanding and motivation. Moreover, the open-access nature 

of learning materials and the recognition of learning 

achievements through micro-credentials contributed to a strong 

sense of ownership and empowerment. 

At the institutional level, the ETCOP Model has catalyzed 

changes in organizational practice. Several partner institutions 

have adopted elements of the model, including the introduction 

of micro-credentialing systems for non-formal learning, the 

integration of ETCOP-developed modules into existing teacher 

training programs, and the establishment of participatory 

feedback mechanisms in curriculum design. The open 

educational resources developed under the model—shared via 

platforms such as Zenodo—have been downloaded, adapted, and 

reused by educational actors in over ten countries, signaling the 

emergence of an expanding ecosystem of transdisciplinary 

educational practice. 

Despite these promising results, the implementation of the 

ETCOP Model is not without challenges. Transdisciplinary co-

design requires significant coordination efforts, particularly in 

aligning diverse stakeholder expectations. The integration of 

continuous, reflexive evaluation demands both time and 

resources, which may exceed what institutions traditionally 

allocate for monitoring and assessment. Furthermore, the 

modular and learner-centered nature of the model presupposes a 

degree of institutional flexibility that is not always available in 

standardized or bureaucratically constrained systems. 

Nevertheless, these challenges reflect broader tensions inherent 

in the ongoing shift toward inclusive, adaptive, and impact-

oriented education. By explicitly addressing these constraints, 

the ETCOP Model contributes not only a methodological 

framework but also a reflective lens through which the 

prerequisites for meaningful educational transformation can be 

understood and navigated. Its success lies not in the absence of 

obstacles but in its capacity to surface, engage, and learn from 

them in a way that strengthens both practice and policy. 
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The ETCOP Model advances the discourse on transdisciplinary 

education by offering a practice-informed, adaptable, and 

evidence-based framework that demonstrates how 

transdisciplinarity can be operationalized beyond theoretical 

aspiration. Rather than conceptualizing transdisciplinarity as a 

rhetorical ideal, the model translates it into structured 

processes—co-design, reflexivity, modularity, and impact-

oriented evaluation—that respond to the complex, evolving 

demands of educational institutions in a digitally transforming 

society. 

From a theoretical perspective, the ETCOP Model reinforces the 

necessity of intentional design and methodological rigor in 

transdisciplinary practice. It embodies the principles of socially 

robust knowledge production [3] and transdisciplinary 

integration [2], offering mechanisms for stakeholder 

collaboration that are embedded within iterative design cycles. In 

doing so, the model extends existing frameworks by grounding 

transdisciplinary engagement in context-sensitive, ethically 

reflective, and empirically validated educational environments. 

A core contribution of the model lies in its conceptualization of 

reflexivity not merely as an individual cognitive skill but as a 

systemic feature of effective learning ecosystems. Through 

embedded reflective tasks, participatory evaluation mechanisms, 

and ethically informed discourse, the model enables deeper 

learning, supports the development of learner agency, and fosters 

institutional responsiveness. These insights build upon and 

substantiate theories of transformative learning [7], reflective 

practice [6], and education for impact and agency. 

Pedagogically, the ETCOP Model demonstrates that educational 

programs can be simultaneously rigorous, scalable, and 

personalized. Its modular design, combined with the use of open 

educational resources and micro-credentials, supports scalability 

without sacrificing contextual relevance or learner engagement. 

The model shows how openness and adaptability can be 

systematized within a quality-assured structure that 

accommodates diverse learning trajectories and stakeholder 

expectations [10] [11]. 

At the same time, the model surfaces important tensions—most 

notably, the challenge of balancing scalability with contextual 

specificity. While modularity and open licensing facilitate 

replication across institutions and countries, meaningful learning 

processes require localized engagement, mutual trust, and 

responsiveness to specific needs and constraints. The ETCOP 

Model addresses this by embedding flexibility into its 

architecture and by promoting iterative feedback loops that allow 

for continuous adaptation. However, successful implementation 

still depends on institutional readiness, resource availability, and 

the professional disposition of educators to act as facilitators of 

participatory learning. 

The model’s alignment with European educational and 

innovation policy, particularly the Digital Education Action Plan, 

Green Deal, DigComp, and EntreComp frameworks—positions 

it as a strategic tool for institutions aiming to modernize curricula 

while supporting societal transformation. Its uptake by partner 

institutions suggests a growing potential for systemic application, 

extending beyond project-based interventions toward broader 

curricular and organizational development. 

Nevertheless, several limitations merit attention. Implementing 

the model requires significant coordination, strong facilitation 

capacities, and a cultural shift toward shared ownership of 

educational processes. In many institutions, evaluation of 

cultures and professional development structures may not yet be 
equipped to support such requirements. Future research should 

therefore explore strategies for embedding the model more 

sustainably, including the role of policy alignment, faculty 

training, and infrastructural innovation. Comparative studies 

across diverse educational and cultural settings could further 

refine the model and enhance its generalizability. Longitudinal 

research is also needed to assess sustained behavioral and 

organizational change beyond the immediate post-intervention 

phase. 

In sum, the ETCOP Model offers a practice-based theory of 

transdisciplinary education—one that is empirically grounded, 

normatively aligned, and methodologically robust. It provides 

not only a replicable framework for innovation but also a 

conceptual lens for reimagining the role of education in an 

increasingly complex and interdependent world.  

 

 

 

This paper has presented the ETCOP Model as a theoretically 

grounded and empirically validated framework for advancing 

educational effectiveness through transdisciplinary design. 

Rooted in the methodology of design-based research and 

operationalized through principles of reflexivity, stakeholder 

engagement, modular openness, and evidence-informed 

evaluation, the model responds to a growing need for educational 

approaches that are inclusive, adaptable, and societally 

impactful. 

Applications of the ETCOP Model in domains such as SME 

digital transformation, AI literacy in teacher education, and 

entrepreneurship education in secondary schools underscore its 

versatility and contextual adaptability. In each setting, the model 

facilitated the development of transdisciplinary competencies, 

nurtured reflective learning cultures, and supported innovation at 

both the pedagogical and institutional levels. Evaluation findings 

confirm not only cognitive and behavioral learning gains but also 

signs of organizational transformation—suggesting that the 

model fosters outcomes that extend beyond individual 

participants. 

At its core, the ETCOP Model demonstrates that 

transdisciplinarity is not merely a normative aspiration, but a 

necessary and practicable strategy for navigating the 

complexities of contemporary education. Its systemic integration 

of reflexivity—across learner experience, institutional practice, 

and societal relevance—enables a form of educational 

effectiveness that transcends conventional metrics. By 

embedding ethical reasoning, participatory design, and long-term 

impact considerations into the learning process, the model 

supports educational ecosystems capable of continuous learning 

and transformation. 

Moreover, the ETCOP Model underscores the structural 

conditions required for sustainable educational innovation. Open 

educational resources, stackable micro-credentials, and 

embedded evaluation architectures are not peripheral 

enhancements but foundational enablers of scalable and inclusive 

reform. These elements create pathways for institutions to bridge 

formal and non-formal learning, align with policy frameworks, 

and cultivate cultures of openness and reflexivity. 

Looking ahead, the ETCOP Institute will continue to advance the 

model through iterative application, comparative research, and 

international partnerships. Key areas for further development 

include the integration of AI-supported learner analytics, the 

operationalization of ethical certification mechanisms, and the 

articulation of micro-credentials with formal qualification 

systems. These enhancements aim to strengthen the model’s 
capacity to support lifelong learning and professional 

7.  CONCLUSION 

6.  DISCUSSION 

ISSN: 1690-4524                              SYSTEMICS, CYBERNETICS AND INFORMATICS        VOLUME 23 - NUMBER 4 - YEAR 2025                             39  



development in increasingly hybrid and dynamic educational 

landscapes. 

As education systems worldwide confront the challenges of 

digitalization, climate transformation, and social fragmentation, 

the ETCOP Model offers a forward-looking blueprint for 

designing learning environments that are rigorous, relevant, and 

responsible. In doing so, it contributes to the broader project of 

reimagining education as a lever for inclusive and reflexive 

societal change. 
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