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ABSTRACT

Competency-based education (CBE) has emerged as a transformative approach in
vocational education, emphasizing the acquisition of specific skills and competencies
rather than traditional time-based learning models. This literature review examines the
theoretical foundations, implementation strategies, and effectiveness of competency-
based learning models in vocational education contexts. Through a systematic analysis
of contemporary research, this study explores how CBE addresses the dynamic needs of
the labor market by aligning educational outcomes with industry requirements. The
review identifies key characteristics of competency-based vocational education,
including individualized learning pathways, mastery-based progression, authentic
assessment methods, and integration of workplace learning experiences. Findings
reveal that CBE models demonstrate significant advantages in preparing students for
career readiness, promoting lifelong learning, and bridging the gap between education
and employment. However, implementation challenges persist, including the need for
comprehensive curriculum redesign, faculty professional development, robust
assessment systems, and institutional infrastructure. The review also highlights the role
of technology in facilitating competency-based instruction through adaptive learning
platforms, digital portfolios, and simulation-based training. Contemporary trends
indicate increasing adoption of CBE in various vocational sectors, supported by policy
frameworks and industry partnerships. This comprehensive analysis provides insights
for educators, policymakers, and institutions seeking to implement or enhance
competency-based approaches in vocational education, ultimately contributing to the
development of a skilled workforce capable of meeting twenty-first-century economic
demands.
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INTRODUCTION

The landscape of vocational education has undergone significant transformation in
recent decades, driven by rapid technological advancement, globalization, and evolving
labor market demands (Billett, 2011). Traditional educational models, characterized by
standardized curricula and time-based progression, have increasingly been challenged to
demonstrate their effectiveness in preparing students for the complexities of modern
workplaces. In response to these pressures, competency-based education has emerged as a
promising alternative that prioritizes the demonstration of specific skills and knowledge
over seat time and credit hours (Gervais, 2016).

Competency-based education represents a fundamental shift in educational
philosophy, moving from a teacher-centered, content-delivery model to a learner-centered
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approach focused on outcomes and mastery (Morcke, Dornan, & Eika, 2013). In vocational
education contexts, this paradigm shift is particularly relevant, as the primary goal is to
prepare students with practical skills and competencies directly applicable to their chosen
professions. The competency-based approach aligns educational processes with the actual
requirements of industries and occupations, creating a more direct pathway from education
to employment (Gruppen et al., 2016).

The origins of competency-based education can be traced to the 1960s and 1970s
when educators and psychologists began questioning the effectiveness of traditional
educational structures (Nodine, 2016). Early proponents argued that learning should be
defined by what students can actually do rather than the time they spend in classrooms.
This concept gained particular traction in vocational and technical education, where the
connection between learning outcomes and workplace performance is most evident (Sturgis
& Patrick, 2010). Over the subsequent decades, CBE has evolved through various iterations,
incorporating insights from cognitive psychology, instructional design, and workforce
development research.

In contemporary educational discourse, competency is typically defined as an
integrated set of knowledge, skills, and attitudes that enable an individual to perform tasks
or activities to a specified standard in real-world contexts (Mulder, 2014). This holistic
definition recognizes that effective professional performance requires not only technical
knowledge but also the ability to apply that knowledge appropriately, work collaboratively,
solve problems, and adapt to changing circumstances. Vocational education programs
implementing competency-based models structure their curricula around these
multidimensional competencies, ensuring that graduates possess the comprehensive
capabilities required by employers (Voorhees & Zinser, 2002).

The rationale for adopting competency-based approaches in vocational education is
multifaceted. First, the rapid pace of technological change means that specific technical
knowledge can quickly become obsolete, making it essential for education to focus on
transferable competencies and learning agility (Marope, Chakroun, & Holmes, 2015).
Second, employers increasingly report gaps between the capabilities of graduates and the
requirements of entry-level positions, suggesting that traditional educational models may
not adequately prepare students for workplace realities (Casner-Lotto & Barrington, 2006).
Third, diverse student populations with varying prior experiences and learning needs
require more flexible, individualized educational pathways than traditional lockstep
curricula can provide (Johnstone & Soares, 2014).

Competency-based vocational education is characterized by several distinctive
features that differentiate it from conventional approaches. Students progress by
demonstrating mastery of specific competencies rather than by completing a predetermined
period of instruction (Competency Works, 2011). Assessment is ongoing and integrated into
the learning process, with multiple opportunities for students to demonstrate achievement.
Learning is often self-paced, allowing students who grasp concepts quickly to advance more
rapidly while providing additional time and support for those who need it (Patrick,
Kennedy, & Powell, 2013). The curriculum is explicitly aligned with industry standards and
requirements, often developed in collaboration with employer partners (Kelchen, 2015).

RESEARCH METHOD
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This literature review employed a systematic approach to identify, evaluate, and
synthesize research on competency-based learning models in vocational education. The
review process followed established guidelines for conducting comprehensive literature
reviews in educational research (Boote & Beile, 2005).

2.1 Search Strategy

A comprehensive search was conducted across multiple electronic databases
including ERIC, Google Scholar, ProQuest, Web of Science, and JSTOR. The search covered
publications from 2000 to 2024 to capture contemporary developments in competency-
based vocational education. Search terms included combinations of keywords:
"competency-based education,” "competency-based learning," "vocational education,"
"technical education," "vocational training," "skills development," "workforce preparation,”
"mastery learning," and "outcome-based education." Boolean operators (AND, OR) were
used to refine search results and capture relevant literature.

2.2 Inclusion and Exclusion Criteria

Studies were included if they: (1) focused on competency-based approaches in
vocational, technical, or career education contexts; (2) were published in peer-reviewed
journals, books, or reputable institutional reports; (3) were written in English; (4) provided
empirical data, theoretical frameworks, or comprehensive reviews relevant to the research
questions. Studies were excluded if they focused exclusively on K-12 general education or
higher education without vocational components, lacked methodological rigor, or did not
directly address competency-based learning models.

2.3 Study Selection and Quality Assessment

The initial search yielded 287 potentially relevant sources. After removing
duplicates and screening titles and abstracts, 156 sources underwent full-text review. Of
these, 94 met the inclusion criteria for detailed analysis. Quality assessment considered
factors such as research design, sample size, data collection methods, analytical rigor, and
relevance to the research focus (Gough, 2007). Both quantitative and qualitative studies
were included to provide a comprehensive understanding of the topic.

2.4 Data Extraction and Analysis

Data were extracted using a structured framework that captured key information:
author(s), year, country, research design, theoretical framework, sample characteristics, key
findings, and implications for practice. Thematic analysis was employed to identify
recurring patterns, concepts, and relationships across studies (Braun & Clarke, 2006).
Studies were categorized into themes including: theoretical foundations, curriculum design,
instructional strategies, assessment approaches, implementation challenges, student
outcomes, and technological integration. This analytical approach enabled synthesis of
diverse research perspectives and identification of gaps in existing literature.

RESULTS AND DISCUSSION

Theoretical Foundations of Competency-Based Vocational Education
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The literature reveals that competency-based education in vocational contexts is
grounded in multiple theoretical frameworks. Constructivist learning theory provides a
foundational perspective, emphasizing that learners actively construct knowledge through
experience and reflection rather than passively receiving information (Fosnot & Perry,
2005). This aligns with vocational education's emphasis on hands-on learning and
authentic workplace experiences. Additionally, experiential learning theory, particularly
Kolb's learning cycle, informs the design of competency-based programs that integrate
concrete experiences, reflective observation, abstract conceptualization, and active
experimentation (Kolb, 2014).

Behaviorist principles also influence competency-based approaches, particularly in
the specification of observable, measurable learning outcomes and the use of mastery
learning strategies (Bloom, 1968). The requirement that students demonstrate specific
competencies before progressing reflects behaviorist emphasis on performance-based
evidence. However, contemporary CBE models extend beyond pure behaviorism by
recognizing cognitive and metacognitive dimensions of competence (Anderson &
Krathwohl, 2001).

Adult learning theory contributes important principles to competency-based
vocational education, particularly regarding learner autonomy, self-direction, and the
integration of prior experience (Knowles, Holton, & Swanson, 2015). Many vocational
students are adults with diverse backgrounds and responsibilities, making flexible, self-
paced learning particularly appropriate. The literature emphasizes that effective CBE
recognizes learners as partners in the educational process, capable of setting goals and
monitoring their own progress (Merriam & Bierema, 2013).

Curriculum Design and Structure

Research consistently highlights that competency-based vocational curricula must
be systematically designed around well-defined competency frameworks (Mulder, 2017).
These frameworks typically specify three interrelated dimensions: knowledge (what
learners need to know), skills (what learners need to be able to do), and attitudes
(professional dispositions and values). The literature emphasizes the importance of
involving industry representatives in competency identification to ensure relevance and
currency (Billett, 2014).

Several studies describe successful approaches to competency mapping and
curriculum organization. Modularization emerges as a common strategy, with curricula
divided into discrete units or modules, each addressing specific competencies (Raelin,
2008). This structure facilitates flexible learning pathways and enables students to
accumulate competencies progressively. The literature also identifies the importance of
sequencing competencies from foundational to advanced, ensuring that students develop
prerequisite capabilities before attempting more complex applications (Van Merriénboer &
Kirschner, 2017).

Integration of general competencies alongside technical skills represents another
important curriculum design consideration. Research indicates that employers value not
only occupation-specific abilities but also transferable competencies such as
communication, critical thinking, teamwork, and problem-solving (Griffin & Care, 2015).
Effective competency-based curricula explicitly address these cross-cutting capabilities,
often integrating them within technical training rather than treating them as separate
components.
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Instructional Strategies and Learning Environments

The literature reveals diverse instructional strategies employed in competency-
based vocational education. Work-integrated learning, including apprenticeships,
internships, and cooperative education, emerges as a particularly important approach
(Tynjala, 2013). These experiences provide authentic contexts for competency development
and enable students to apply knowledge in real workplace settings. Research demonstrates
that well-structured work-integrated learning experiences significantly enhance
competency acquisition and career readiness (Billett, 2011).

Simulation-based learning represents another prominent instructional strategy,
particularly valuable when direct workplace experience is impractical, dangerous, or costly
(Gaba, 2004). Studies describe the use of physical simulations, virtual reality environments,
and computer-based scenarios to create realistic learning experiences. Evidence suggests
that high-fidelity simulations can effectively develop both technical and non-technical
competencies when properly designed and implemented (McGaghie et al., 2010).

Personalized learning pathways constitute a defining feature of competency-based
instruction. The literature emphasizes that students should have opportunities to progress
at their own pace, focusing on areas where they need development while advancing quickly
through competencies they have already mastered (Patrick et al., 2013). Technology-
enabled adaptive learning systems facilitate this personalization by providing customized
content, practice opportunities, and feedback based on individual learner needs (Pane et al.,
2017).

Assessment and Evaluation Approaches

Assessment in competency-based vocational education differs fundamentally from
traditional testing approaches. The literature emphasizes the importance of authentic
assessment methods that require students to demonstrate competencies in contexts similar
to actual workplace performance (Gulikers, Bastiaens, & Kirschner, 2004). Performance-
based assessments, portfolio evaluations, and workplace observations emerge as common
approaches. These methods provide richer, more valid evidence of competency than
conventional written examinations (Baartman, Bastiaens, Kirschner, & Van der Vleuten,
2007).

Research highlights the role of formative assessment in supporting competency
development. Rather than serving primarily to assign grades, assessment in CBE models
should provide ongoing feedback that guides learning and identifies areas needing
additional attention (Black & Wiliam, 2009). Studies demonstrate that frequent, low-stakes
assessment opportunities with constructive feedback enhance student learning and
motivation (Nicol & Macfarlane-Dick, 2006).

The concept of mastery in competency-based systems requires clear specification of
performance standards. The literature describes various approaches to defining
competency levels, ranging from binary pass/fail criteria to multi-level rubrics describing
different degrees of proficiency (Jonsson & Svingby, 2007). Research suggests that
transparent, well-communicated standards help students understand expectations and take
responsibility for their learning.

Implementation Challenges and Success Factors

Despite its theoretical appeal, implementing competency-based vocational
education presents significant challenges. Faculty development emerges as a critical success
factor, as instructors must shift from traditional teaching roles to facilitators of



Journal of Vocational Education and Technical Engineering
Competency-Based Learning Models in Vocational Education: A Literature Review
Muh. Rizal Samad

individualized learning (Kelchen, 2015). Research indicates that many educators require
substantial professional development to effectively design competency-based curricula,
implement appropriate instructional strategies, and conduct authentic assessments
(Nodine, 2016).

Institutional infrastructure and systems often require significant modification to
support CBE. Traditional structures built around credit hours, semesters, and cohort
progression may not accommodate the flexibility required for competency-based
approaches (Johnstone & Soares, 2014). Studies describe the need for revised policies
regarding enrollment, attendance, progression, and credentialing. Technology
infrastructure capable of tracking individual student progress across multiple competencies
also represents an important requirement (Klein-Collins, 2012).

Stakeholder engagement, particularly with industry partners, constitutes another
critical success factor. Research demonstrates that programs with strong employer
connections are better able to identify relevant competencies, provide authentic learning
experiences, and facilitate graduate employment (Billett, 2014). However, maintaining
these partnerships requires ongoing effort and mutual commitment.

CONCLUSION

This comprehensive literature review reveals that competency-based education
represents a promising and increasingly prevalent approach to vocational education that
addresses many limitations of traditional models. By focusing on demonstrable
competencies rather than time-based progression, CBE aligns educational processes more
closely with the actual requirements of workplaces and the diverse needs of learners. The
evidence indicates that well-designed competency-based programs can effectively prepare
students for career success while providing more flexible, personalized learning pathways.

The theoretical foundations of CBE draw from multiple learning theories, creating a
comprehensive framework that emphasizes active learning, authentic application, and
mastery of essential capabilities. Successful implementation requires systematic curriculum
design organized around clearly defined competency frameworks developed in
collaboration with industry partners. Instructional strategies in effective CBE programs
include work-integrated learning, simulation-based experiences, and personalized learning
pathways supported by technology. Assessment approaches focus on authentic
performance evaluation with frequent formative feedback.

However, the literature also reveals significant implementation challenges that must
be addressed for CBE to achieve its potential. Faculty development, institutional
infrastructure, assessment systems, and industry partnerships all require substantial
investment and ongoing attention. The transition from traditional to competency-based
models represents a complex change process that affects all aspects of educational
institutions.

Future research should address several gaps identified in this review. More rigorous
empirical studies examining long-term outcomes of competency-based vocational
education, including career progression and earnings, would strengthen the evidence base.
Comparative studies examining different approaches to competency definition, curriculum
structure, and assessment would help identify best practices. Research exploring how
competency-based models can effectively integrate emerging technologies, including
artificial intelligence and virtual reality, represents another important direction.
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Despite these challenges and research needs, the trajectory of vocational education
appears to be moving toward competency-based approaches. As labor markets continue to
evolve rapidly and educational institutions face pressure to demonstrate value, the focus on
clearly defined, demonstrable competencies offers a compelling framework for ensuring
that vocational education effectively prepares students for successful careers and
contributes to economic development.
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