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Abstract

Given the importance of complexity theory and its application within the educational system, the primary
aim of this study is to conceptualize the core elements of technical and vocational high schools from the
perspective of the Fundamental Transformation Document of Education and its subsystems, in accordance
with the components of the complexity paradigm. To achieve the research objectives, expert interviews
and the Delphi method were employed in the qualitative phase, while the Analytic Hierarchy Process (AHP)
was used in the quantitative phase. The statistical population consisted of experts in the field of technical
and vocational education, from which 14 individuals were selected for interviews using the snowball
sampling method. After consulting with experts and refining the insights, it was determined that the
framework of educational leadership in the complexity paradigm within technical and vocational schools
comprises 7 components and 41 subcomponents. The main components include: teacher, content,
learning environment, teaching-learning, macro-environment, management, and evaluation. Based on the
AHP results, the teacher, with a score of 0.242, was identified as the most critical component of the
curriculum from the standpoint of complexity theory. Following the teacher, the next priorities were macro-
content (0.149), (0.125), (0.116),

management (0.092), and evaluation (0.051). Furthermore, a comparison between the Fundamental

environment (0.225), teaching-learning learning environment
Transformation Document and the model derived from this study indicated that although the goals
presented in the Fundamental Transformation Document do not entirely align with the components and
definitions of complexity theory, they do show a high level of correspondence in many dimensions. Finally,
based on the findings of the study, several recommendations were proposed.
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Extended Abstract
Introduction
The increasing complexity of today’s socio-educational environments challenges traditional
paradigms of leadership and governance in schools. Classical management perspectives that rely
on linearity and predictability are being replaced by the complexity paradigm, which conceptualizes
systems as dynamic, unpredictable, and adaptive (Ravi et al., 2017; Sharifzadeh & Nagavi Hosseini,
2020). Within this emerging view, education systems are no longer seen as mechanistic entities with
predetermined outcomes but rather as complex adaptive systems characterized by
interconnectedness, emergence, and nonlinearity (Cilliers, 1998). Complexity theory emphasizes
learning, adaptation, and interaction, making it highly relevant for educational reform (Frei, 2011;
Morrison, 2003).
In this regard, the Fundamental Transformation Document of Education in Iran provides a strategic
framework rooted in Islamic values and aims to develop future generations through a competency-
based and holistic educational approach (Supreme Council of Education, 2012). One of its strategic
goals is the cultivation of entrepreneurial and technical skills through technical and vocational
schools, which are integral to preparing students for an uncertain and rapidly changing world
(Parliament Research Center of the Islamic Republic of Iran, 2022). This aligns with complexity theory's
call for educational systems to be flexible, adaptive, and equipped to prepare learners for emergent
societal challenges (Ahanchian & Mohammadi, 2013; Alvani, 2009).
Moreover, complexity theory offers critical insights into organizational learning and leadership by
emphasizing decentralization, feedback loops, and self-organization (Bertuglia & Vaio, 2005; Danaee
Fard, 2006). These features are particularly crucial for vocational education, where the pedagogical
process must evolve alongside technological and labor market shifts. Thus, the integration of the
complexity paradigm into educational leadership within technical and vocational high schools can
foster an ecosystem that supports innovation, lifelong learning, and systemic responsiveness (Gros,
2010; Wood & Butt, 2014).
This study re-examines the nature of educational leadership through the lens of complexity theory,
evaluating the core elements of vocational schools in alignment with the goals and structures laid
out in the Fundamental Transformation Document. It addresses key research questions regarding
the components of complexity-informed leadership and the degree of alignment between this
paradigm and national educational policies.
Methods and Materials
This research employed a mixed-methods design. The qualitative component involved Delphi
interviews with 14 experts selected via snowball sampling, targeting professionals experienced in
technical and vocational education. Initial data collection involved extensive document analysis and
library research to identify secondary data. This was followed by in-depth interviews to extract core
and subcomponents of educational leadership under the complexity paradigm, based on the
structure of the Fundamental Transformation Document.
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Participants were drawn from three geographic zones in western Mazandaran province. One to two
technical schools were selected randomly from each zone, and expert participants were identified
based on their experience, insight, and strategic roles within these institutions.

The second phase employed Analytic Hierarchy Process (AHP) to prioritize the components
extracted from the Delphi study. Pairwise comparisons were conducted using Expert Choice
software, with consistency ratios assessed to ensure reliability. The final framework comprised 7
main components and 41 subcomponents, each evaluated for its weight and strategic relevance in
aligning educational practices with complexity theory.

Findings

The qualitative findings resulted in a structured framework with seven main components: teacher,
content, teaching-learning, evaluation, learning environment, management, and student. Each
component included several subcomponents, identified and refined through expert input. For
example, within the “teacher” category, key subcomponents included flexibility in teaching methods,
project-based learning, and the ability to manage uncertainty.

Quantitative results from AHP analysis confirmed the central role of the “teacher” component, which
received the highest weight (0.242), indicating its paramount importance in leading complex adaptive
educational systems. The next most influential components were student (0.225), content (0.149),
teaching-learning (0.125), learning environment (0.116), management (0.092), and evaluation
(0.051).

Within the teacher component, the highest-rated subcomponent was flexibility in teaching
approaches aligned with new technologies (0.294), followed by promotion of project-based learning
(0.196) and development of students’ creative thinking (0.153). Similarly, for content, top
subcomponents included the design of dynamic, adaptable materials (0.207), multidimensional
structures (0.188), and the promotion of exploratory learning (0.128).

The evaluation component emphasized multilayered assessment strategies (0.493), while the
learning environment stressed dynamic and interactive settings (0.276). In management, network-
based and decentralized governance models led the priorities (0.266), whereas student-related
components focused on fostering critical thinking, creativity, and adaptability.

Discussion and Conclusion

This study offers a comprehensive model for rethinking educational leadership in technical and
vocational high schools through the lens of complexity theory. The results underscore the necessity
of shifting away from rigid, hierarchical paradigms towards more adaptive, dynamic, and systemic
forms of governance and pedagogy. Central to this transformation is the recognition of the teacher
as a critical agent of change. With the highest priority weight, teachers are uniquely positioned to
foster adaptability, lifelong learning, and creative problem-solving, all of which are vital in complex
learning environments.

The prioritization of the student component further highlights the significance of equipping learners
with skills that transcend technical knowledge, such as critical thinking, social interaction, and
cognitive flexibility. These are essential attributes for navigating the uncertainty and volatility of
contemporary life and work. The content dimension must also reflect these demands by embracing
interdisciplinary, exploratory, and technology-enhanced learning resources.

Notably, while the Fundamental Transformation Document does not fully align with complexity
theory, its emphasis on entrepreneurship, lifelong learning, and adaptability demonstrates
substantial convergence. This indicates a promising foundation for integrating complexity-informed
leadership into the broader educational reform agenda. However, some aspects of the national
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strategy require revision to better accommodate the nonlinearity, feedback-based organization, and
decentralization that complexity theory advocates.

Furthermore, the structure of management within vocational schools must evolve towards network-
based and self-organizing systems to foster resilience and agility. Evaluation mechanisms, too, must
become multidimensional and relational, moving beyond static assessments towards frameworks
that capture dynamic student growth and system interactions.

Overall, this research suggests that aligning technical and vocational education with the complexity
paradigm can significantly enhance educational effectiveness, responsiveness, and relevance. This
alignment necessitates systemic changes at multiple levels—curriculum design, teacher training,
evaluation, and policy formulation.

In conclusion, embracing complexity theory not only provides a rich analytical framework for
educational leadership but also equips institutions with the conceptual tools necessary to thrive amid
unpredictability. As technical and vocational schools play an increasingly strategic role in national
development, their ability to function as complex adaptive systems will determine their success in
preparing students for an uncertain future. This calls for deliberate, informed, and flexible leadership
grounded in the principles of complexity, sustained through policy integration, and enabled by
collaborative and innovative practices across the educational spectrum.
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