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Abstract

This study aimed to identify and explain the structural relationships, hierarchical levels, driving power, and dependence of the components
of a curriculum model designed for skill-oriented human resource development in lower secondary education. This applied study adopted
an exploratory mixed-methods approach. In the qualitative phase, a meta-synthesis and systematic review of relevant domestic and
international studies were conducted to identify factors associated with a skill-oriented curriculum. Following content analysis and expert
validation, conceptually overlapping factors were integrated into 12 major components. In the quantitative phase, 15 experts in curriculum
planning, skill-oriented education, and educational management were purposively recruited to form the expert panel. Data were collected
using a pairwise structural-relationship questionnaire. A Structural Self-Interaction Matrix and final reachability matrix were constructed,
after which Interpretive Structural Modeling was applied to determine the hierarchical positioning of the components. MICMAC analysis
was subsequently employed to classify the components according to their driving power and dependence. ISM revealed a five-level
hierarchical structure. Skill-oriented curriculum objectives, educational policymaking and management, skill-oriented learning culture,
and teachers’ professional development occupied the most fundamental level and exhibited the strongest driving role. Flexible and
practical content and learning environment and infrastructure were positioned at Level 4, while active teaching—learning strategies and
project- and problem-based learning constituted Level 3. Learner empowerment and new literacies were located at Level 2. Competency-
based assessment and skill-related outcomes formed Level 1 and represented the most dependent outcomes of the model. MICMAC
analysis classified the foundational components as key driving variables, structural and instructional-process components as linkage
variables, and learner empowerment, new literacies, competency-based assessment, and skill-related outcomes as dependent variables.
No autonomous component was identified. Effective implementation of a skill-oriented curriculum should begin with reforms in its
foundational drivers, particularly educational policymaking, skill-oriented learning culture, and teachers’ professional development,
followed by coordinated strengthening of structural and instructional processes. Sustainable learner competencies and skill-related
outcomes therefore depend on systematic alignment across all layers of the curriculum model.

Keywords: Skill-oriented curriculum; human resource development; lower secondary education; Interpretive Structural Modeling; MICMAC analysis;

competency-based education.
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Extended Abstract

Introduction

Rapid scientific, technological, economic, and social transformations have fundamentally changed the
competencies that individuals need for successful participation in contemporary society and the labor market.
Educational systems are therefore increasingly expected to move beyond the transmission of disciplinary
knowledge and prepare learners to apply knowledge, solve authentic problems, communicate effectively,
collaborate with others, adapt to change, and engage in lifelong learning. International educational
developments similarly emphasize the importance of transferable competencies, digital capabilities, learner
agency, and readiness for increasingly complex social and occupational environments (Oecd, 2023). Within
this context, skill-oriented and competency-based curricula have emerged as major approaches to aligning
education with the requirements of the twenty-first century. Competency-based education assumes that
meaningful learning is demonstrated through the integrated application of knowledge, skills, attitudes, and
judgment in authentic situations rather than through the reproduction of theoretical knowledge alone
(Winterton, 2017; Zaky, 2026).

The growing emphasis on employability reinforces the need for this curricular transformation. Contemporary
employability is not determined exclusively by disciplinary knowledge but reflects a combination of individual
attributes, competencies, contextual opportunities, adaptability, and different forms of human and social capital
(Clarke, 2018). Accordingly, a skill-oriented curriculum should systematically cultivate higher-order
cognitive, interpersonal, technological, and self-management competencies. Critical thinking, creativity,

communication, and collaboration have been identified as particularly important twenty-first-century

competencies for future education and employment (Thornhill-Miller et al., 2023). Research further indicates



that critical thinking can be strengthened through deliberately designed instructional interventions (Abrami et
al., 2015), while creativity can similarly be developed through purposeful educational experiences and
appropriately structured learning activities (Rodriguez-Silva et al., 2026). Digital literacy has also become
inseparable from contemporary competence, because effective participation in digital environments requires
more than technical access; it involves information management, communication, critical judgment,
collaboration, and purposeful technology use (Van Laar et al., 2019).

These competencies cannot be effectively developed through predominantly passive and teacher-centered
instructional practices. Active learning has consistently been associated with improved student performance
and greater cognitive engagement compared with conventional lecture-oriented instruction (Freeman et al.,
2014). Project-based learning provides opportunities to connect theoretical knowledge with authentic
problems, interdisciplinary tasks, teamwork, and tangible products and has been associated with multiple
cognitive, behavioral, and affective learning outcomes (Guo et al., 2020). More recent work has also
emphasized project-based learning as a mechanism for integrating disciplinary knowledge and supporting
meaningful STEM learning (Lee & Lee, 2025). Similarly, problem-based learning can promote conceptual
understanding and problem-solving capacity by engaging learners with problems that require inquiry, analysis,
and application (Harahap & Hale, 2026). Collaborative learning is equally important, particularly during
secondary education, when students increasingly develop social independence and interpersonal competencies;
effective team learning depends on the quality and evolution of student interactions and collaborative processes
(Han et al., 2026).

A skill-oriented curriculum also requires transformation in learner and teacher roles. Students need
opportunities to become increasingly autonomous, reflective, and responsible for their own learning. Self-
regulated learning, self-efficacy, and future orientation are closely associated with preparedness for lifelong
learning (Stanescu et al., 2024). Teachers, consequently, must move beyond the role of knowledge
transmitters and function as designers of learning experiences, facilitators, mentors, and assessors of complex
competencies. Professional development and collaborative professional learning are therefore critical
conditions for curriculum reform. Professional learning communities can strengthen teachers' performance and
contribute to improved student learning (Bou Karroum, 2025), while assessment competence is particularly
important when teachers are expected to evaluate complex and authentic performance rather than merely score
conventional tests (Meijer et al., 2025).

Assessment itself constitutes another essential dimension of competency-oriented curriculum reform.
Competencies cannot be adequately evaluated when assessment remains focused primarily on recall and
decontextualized written examinations. Competency-based assessment instead requires evidence of
performance, authentic tasks, explicit criteria, feedback, and appropriate professional judgment (Baartman &
Gulikers, 2017; Gallardo, 2020). Standards-based approaches further demonstrate the need to align grading

and reporting systems with clearly defined learning expectations (Daugherty, 2025). More broadly,



constructive alignment requires systematic consistency among curriculum objectives, teaching and learning
activities, intended competencies, and assessment methods (Hristov et al., 2023). Outcome-based education
similarly underscores the importance of organizing educational activities around demonstrable learner
outcomes (Saha et al., 2023). Consequently, the effectiveness of a skill-oriented curriculum depends not on
isolated instructional innovations but on coherence across objectives, content, pedagogy, assessment, teacher
capacity, learning environments, and expected outcomes.

From a systemic perspective, curriculum reform is also inseparable from educational policy, management,
organizational culture, and implementation capacity. Sustainable educational change requires coherence
among policy direction, professional capacity, organizational conditions, and classroom implementation
(Fullan, 2025). Educational systems function as interconnected networks in which changes to one component
can generate consequences across multiple other components (Candia et al., 2025). Policy coherence is
therefore particularly important when educational systems seek to align teacher preparation, curriculum
expectations, and twenty-first-century competencies (Suleymanova, 2026). Multidimensional curriculum
frameworks likewise highlight the importance of integrating different domains of learning rather than treating
curriculum as a simple list of content topics (Steketee et al., 2024). The science of learning and development
additionally emphasizes the role of supportive environments, meaningful learning experiences, positive
relationships, and opportunities for active engagement in promoting learner development (Darling-Hammond
et al., 2020).

Despite substantial evidence regarding individual elements of competency-based and skill-oriented education,
a major challenge remains the lack of clarity regarding how these elements structurally influence one another.
Identifying curriculum components alone does not reveal which factors should be treated as foundational
drivers, which function as connecting mechanisms, and which represent dependent outcomes. This distinction
is particularly important for lower secondary education, where policy, curriculum design, teacher development,
instructional strategies, learner empowerment, digital literacies, and competency assessment must operate as
an integrated system. Accordingly, the present study aimed to identify, hierarchically structure, and analyze
the driving power and dependence of the components of a skill-oriented human resource development
curriculum model for lower secondary education using Interpretive Structural Modeling (ISM) and MICMAC
analysis.

Methods and Materials

This study was applied in purpose and employed an exploratory mixed-methods design consisting of
qualitative identification and expert validation followed by quantitative structural analysis. In the gqualitative
phase, a meta-synthesis and systematic review were conducted to identify the factors and components
associated with a skill-oriented curriculum. Relevant studies were examined in major domestic and
international scientific databases, including Scopus, Web of Science, ERIC, Google Scholar, Magiran, and

Noormags. Sixty selected scientific sources were subjected to qualitative content analysis. The initial synthesis



produced 20 central factors, including twenty-first-century skills, critical thinking, creativity, problem solving,
active and collaborative learning, project- and problem-based learning, digital and information literacy,
lifelong learning, self-directed learning, and competency-based assessment. Expert validation subsequently
added seven contextually relevant factors, producing 27 final factors. To make structural analysis manageable
and conceptually coherent, overlapping factors were integrated into 12 major components.

The expert panel consisted of 15 university academics, curriculum specialists, skill-oriented education experts,
and educational managers selected purposively and through snowball sampling. Structural relationships among
the 12 components were elicited using a pairwise structural-relationship questionnaire. Expert judgments were
aggregated using the modal response. A Structural Self-Interaction Matrix was first developed and converted
into an initial reachability matrix. The principle of transitivity was subsequently applied to construct the final
reachability matrix. Interpretive Structural Modeling was then used to determine the hierarchical levels of the
components. Finally, MICMAC analysis was conducted on the basis of driving power and dependence scores
to classify the components as driving, linkage, dependent, or autonomous variables.

Findings

The qualitative phase resulted in 12 major components: skill-oriented curriculum objectives, educational
policymaking and management, skill-oriented learning culture, teachers' professional development, flexible
and practical content, learning environment and infrastructure, active teaching—learning strategies, project- and
problem-based learning, learner empowerment, new literacies, competency-based assessment, and skill-related
outcomes.

ISM analysis produced a five-level hierarchical structure. Level 5, representing the most foundational and
influential layer, included skill-oriented curriculum objectives, educational policymaking and management,
skill-oriented learning culture, and teachers' professional development. Each of these components
demonstrated the greatest driving power in the final reachability matrix. Their structural position indicated that
they influence multiple downstream components while remaining comparatively less dependent on other
elements of the model.

Level 4 consisted of flexible and practical content and learning environment and infrastructure. These
components represented the structural conditions through which foundational policies and orientations could
be translated into implementable educational arrangements. Level 3 included active teaching—learning
strategies and project- and problem-based learning. These factors constituted the instructional-process layer of
the model and acted as mechanisms connecting structural conditions with learner development.

Level 2 included learner empowerment and new literacies. These components were more dependent on
preceding layers and represented proximal learner-development outcomes resulting from appropriately
designed instructional environments and processes. At Level 1, competency-based assessment and skill-related

outcomes occupied the most dependent and final position within the hierarchy. They were therefore interpreted



as ultimate output-oriented components whose realization depends substantially on the effective functioning
of the preceding levels.

MICMAC analysis further clarified the structural characteristics of the model. Skill-oriented curriculum
objectives, educational policymaking and management, skill-oriented learning culture, and teachers'
professional development were classified as key driving variables because of their high driving power and
relatively low dependence. Flexible and practical content, learning environment and infrastructure, active
teaching—learning strategies, and project- and problem-based learning were identified as linkage variables,
indicating simultaneously substantial driving power and dependence. Learner empowerment, new literacies,
competency-based assessment, and skill-related outcomes were positioned in the dependent cluster. No
component was classified as autonomous, indicating that all identified components were meaningfully
integrated into the structural network.

Discussion and Conclusion

The findings demonstrate that a skill-oriented curriculum for lower secondary education should be understood
as a systemic and hierarchical structure rather than a collection of independent instructional practices. The
most important implication of the five-level model is that sustainable skill development begins with
foundational conditions. Clear curriculum objectives, coherent educational policymaking, a supportive skill-
oriented learning culture, and professionally capable teachers constitute the principal drivers of the entire
system. Without these conditions, attempts to introduce innovative instructional practices or competency-
based assessment are likely to remain fragmented and have limited long-term impact.

The position of flexible content and learning infrastructure at the next hierarchical level suggests that policy
intentions must be translated into concrete curricular and environmental conditions before meaningful
instructional transformation can occur. Skill-oriented objectives become operational only when students
encounter relevant, adaptable, and application-oriented content and when schools provide environments that
enable collaboration, experimentation, technology use, and authentic learning experiences.

The placement of active teaching—learning strategies and project- and problem-based learning in the middle of
the hierarchy further confirms their mediating role. These approaches are neither completely independent
drivers nor final outcomes. Rather, they transform structural opportunities into actual learning experiences
through which students can practice problem solving, collaboration, creativity, decision making, and the
application of knowledge. Their linkage status in MICMAC analysis also indicates that they are structurally
sensitive: weaknesses in foundational conditions may constrain their implementation, while improvements in
these instructional processes can strongly affect subsequent learner outcomes.

Learner empowerment and new literacies emerged as relatively dependent components because they develop
through cumulative exposure to supportive policies, appropriate environments, meaningful content, and active

instructional experiences. Their position immediately before the final level suggests that learner agency, self-



regulation, and contemporary literacies constitute intermediate outcomes that enable broader competency
development.

Competency-based assessment and skill-related outcomes occupied the most dependent position in the model.
This result does not diminish their importance. Rather, it shows that authentic competency outcomes cannot
be produced merely by changing examination formats or introducing new assessment tools. Valid skill-related
outcomes emerge when curriculum objectives, policy, teacher competence, content, learning environments,
and pedagogy have already been aligned. Assessment therefore functions as the culminating mechanism for
demonstrating the quality of an integrated educational process.

The absence of autonomous variables is also noteworthy because it confirms the systemic coherence of the
proposed model. Every component participates in the network of influence and dependence, indicating that
isolated reforms are unlikely to be sufficient. Curriculum reform should therefore proceed sequentially but
coherently: strengthening foundational drivers, developing structural conditions, improving instructional
processes, empowering learners, and ultimately evaluating competency-based outcomes.

In conclusion, the study provides a hierarchical framework for understanding how the components of a skill-
oriented curriculum interact in lower secondary education. The proposed model indicates that sustainable skill-
oriented education should begin with policy, objectives, learning culture, and teacher professional
development; progress through flexible content, appropriate infrastructure, and active learning processes; and
culminate in learner empowerment, new literacies, competency-based assessment, and skill-related outcomes.
The combined application of ISM and MICMAC therefore offers a practical basis for prioritizing curriculum
reform and demonstrates that successful human resource development through schooling depends on

coordinated intervention across all levels of the educational system.
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