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ABSTRACT 

Medical education is undergoing a structural transformation driven by the need to align 

professional training with evolving health system demands. This study analyzes the integration 

of transformational leadership, academic innovation, and competency-based medical education 

(CBME) within an international comparative framework involving Mexico, Colombia, and 

Ecuador. Using a structured analytical approach grounded in leadership theory, CBME 

frameworks, and global quality standards, the study examines implementation maturity, 
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assessment practices, innovation adoption, and their interrelationships at the institutional level. 

The results demonstrate differentiated levels of CBME maturity across national contexts and 

reveal a consistent positive association between transformational leadership profiles and CBME 

implementation strength. Academic innovation adoption also parallels maturity patterns, 

suggesting that structured innovation mechanisms contribute to the operationalization of 

competency frameworks. An interaction analysis indicates that the highest maturity levels occur 

when leadership capacity and innovation adoption are jointly elevated. These findings support 

the conceptualization of CBME as a systemic reform requiring coordinated governance, 

assessment modernization, and leadership development. The integration of transformational 

leadership and academic innovation emerges as a strategic pathway for strengthening medical 

education quality and alignment with international accreditation standards. 

. 
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INTRODUCTION 

Medical education is undergoing a profound transformation driven by rapid scientific advancement, demographic 

transitions, technological innovation, and the increasing complexity of health systems worldwide. The traditional 

model of time-based training, largely focused on knowledge transmission and apprenticeship, has demonstrated 

limitations in preparing physicians capable of responding effectively to contemporary global health challenges. A 

seminal call for reform was articulated by Frenk et al., who emphasized the urgent need to align health professional 

education with the strengthening of health systems in an interdependent world [1]. Their framework proposed a shift 

toward transformative learning—an approach that integrates leadership, systems thinking, and social accountability 

into medical curricula. 

Parallel to this global discourse, competency-based medical education (CBME) has emerged as a central paradigm in 

health professions training. Frank et al. described CBME as an outcomes-oriented approach that organizes curricula 

around clearly defined competencies required for practice, moving beyond process-based educational structures [2]. 

Harden further reinforced the transition toward outcome-based education, arguing that the explicit definition of 

expected abilities ensures coherence between learning objectives, teaching strategies, and assessment methods [4]. 

These perspectives were operationalized in major accreditation reforms, such as the Accreditation Council for 

Graduate Medical Education (ACGME) Outcome Project, which redefined postgraduate training around measurable 

competencies [5]. 

At the heart of CBME lies the concept of entrustability, introduced by Ten Cate, which connects observable 

professional activities with levels of supervision and trust in clinical environments [6], [7]. Assessment practices have 

consequently evolved to emphasize longitudinal evaluation, workplace-based feedback, and programmatic assessment 

frameworks [8], [10]. Despite significant theoretical and structural advances, implementation gaps persist. Gruppen et 

al. identified the need for a stronger research agenda to evaluate the real-world impact of CBME on health outcomes 

and professional performance [9]. Furthermore, Teunissen and Driessen argued that modern education must transcend 

competence and foster capability—an adaptive capacity essential for uncertain clinical contexts [15]. 

While CBME addresses structural and curricular reform, leadership remains a critical yet underexplored determinant 

of successful educational transformation. Transformational leadership theory, as conceptualized by Bass and Riggio, 

highlights the importance of inspirational motivation, intellectual stimulation, individualized consideration, and 

idealized influence in driving organizational change [3]. In academic medicine, leadership extends beyond 

administrative oversight; it shapes institutional culture, faculty engagement, and learner development. Kotter’s analysis 

of failed transformation efforts underscores that change initiatives often falter due to inadequate vision alignment, 

insufficient communication, and lack of coalition-building [12]. These challenges are particularly relevant to medical 

schools attempting to transition toward competency-based and innovation-driven curricula. 
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Healthcare itself is increasingly oriented toward value-based care, where outcomes relative to cost define strategic 

priorities [13]. Consequently, medical education must prepare physicians not only for clinical excellence but also for 

leadership in systems redesign and quality improvement. The development of collective leadership models within 

healthcare organizations has been proposed as a strategy to enhance collaboration and patient-centered outcomes [11]. 

Similarly, Stoller and McKimm & Swanwick advocate structured leadership development for physicians and 

clinicians, recognizing leadership as a trainable and measurable professional domain [17], [18]. 

The integration of transformational leadership principles into CBME may represent a critical convergence capable of 

strengthening academic innovation. Faculty development initiatives, as systematically reviewed by Steinert et al., 

demonstrate that teaching effectiveness improves when educators are supported through structured development 

programs [19]. Moreover, global standards established by the World Federation for Medical Education (WFME) 

emphasize continuous quality improvement, governance, and leadership accountability as essential components of 

educational excellence [20]. These international benchmarks reinforce the need for alignment between leadership 

strategy and competency-based reform. 

In Latin America, countries such as Mexico, Colombia, and Ecuador are actively participating in educational 

modernization processes, influenced by global accreditation standards and regional healthcare demands. Although the 

degree of implementation varies, these nations share common challenges: resource constraints, faculty development 

needs, curricular heterogeneity, and the necessity to strengthen health system responsiveness. The theoretical and 

practical integration of transformational leadership, academic innovation, and CBME offers a promising framework 

to address these shared challenges within a global context. 

This review article seeks to explore the intersection between transformational leadership theory, academic innovation 

strategies, and competency-based medical education models, analyzing how their integration can enhance educational 

quality and health system performance at an international level, with particular reference to Latin American contexts. 

The central research questions guiding this review are: 

1. How does transformational leadership facilitate the implementation of competency-based medical education? 

2. What role does academic innovation play in sustaining CBME reforms within health systems? 

3. How can international standards and regional experiences converge to strengthen medical education outcomes 

in countries such as Mexico, Colombia, and Ecuador? 

To address these questions, the study adopts a structured narrative review design, synthesizing theoretical models, 

accreditation frameworks, leadership theories, and empirical evidence from international literature. The 

methodological approach aligns with the objective of identifying conceptual bridges and practical strategies that 

connect leadership development, curricular reform, and institutional governance. By systematically analyzing 

foundational and contemporary sources, this review aims to provide a coherent framework capable of informing policy 

discussions, faculty development programs, and institutional transformation initiatives. 

DEVELOPMENT 

1. Detailed Analysis of the Topic 

 

The transformation of medical education over the past two decades has been driven by three converging forces: 

competency-based curricular reform, leadership evolution within academic institutions, and the increasing demand for 

innovation aligned with health system performance. These dimensions are not independent variables; rather, they 

operate synergistically within complex educational ecosystems. 

 

1.1 Competency-Based Medical Education as a Structural Reform 

 

Competency-Based Medical Education (CBME) represents a paradigm shift from time-based training models toward 

clearly defined outcomes centered on measurable competencies [2]. Harden’s outcome-based framework laid the 
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foundation for aligning learning objectives, instructional design, and assessment systems [4]. This alignment ensures 

that educational programs are accountable for the professional capabilities of graduates rather than for curricular 

exposure alone. 

 

The operationalization of competencies in postgraduate settings gained international visibility through the ACGME 

Outcome Project [5], which introduced six core domains, integrating medical knowledge with professionalism, 

communication, and systems-based practice. Subsequent refinements emphasized entrustable professional activities 

(EPAs), conceptualized by Ten Cate as units of professional practice that can be entrusted to trainees once sufficient 

competence is demonstrated [6], [7]. This model introduced a practical bridge between abstract competency 

frameworks and observable clinical performance. 

 

Assessment reform became indispensable within CBME implementation. Hamstra et al. argued that traditional high-

stakes episodic examinations are insufficient for capturing developmental progression and advocated for programmatic 

assessment models incorporating workplace-based evaluations and longitudinal feedback [8]. Holmboe et al. 

reinforced the centrality of assessment as a driver of learning behavior and professional identity formation [10]. 

 

Despite conceptual robustness, CBME implementation has encountered institutional resistance, faculty workload 

concerns, and variability in evaluation practices. Gruppen et al. called for a comprehensive research agenda to assess 

CBME’s long-term impact on patient outcomes and system performance [9]. These concerns highlight that structural 

reform alone does not guarantee transformation; leadership and organizational culture are decisive variables. 

 

1.2 Transformational Leadership in Academic Medicine 

 

Transformational leadership theory, as articulated by Bass and Riggio, identifies four core components: idealized 

influence, inspirational motivation, intellectual stimulation, and individualized consideration [3]. Within academic 

medicine, these components translate into visionary curriculum reform, faculty empowerment, innovation 

encouragement, and learner-centered mentorship. 

 

Institutional change frequently fails due to weak coalition-building and poor communication, as described in Kotter’s 

seminal analysis of transformation efforts [12]. Medical schools transitioning to CBME often underestimate the 

cultural reconfiguration required for sustainable adoption. Without leadership that fosters collective engagement and 

aligns stakeholders, curricular reforms risk superficial compliance rather than meaningful change. 

 

West et al. introduced the concept of collective leadership in healthcare, emphasizing distributed responsibility across 

teams rather than hierarchical control [11]. This model resonates with interprofessional education and collaborative 

clinical practice. Leadership development among physicians has therefore become an educational priority. Stoller 

highlighted the need to cultivate physician-leaders capable of navigating organizational complexity [17], while 

McKimm and Swanwick underscored structured leadership development as an integral component of clinician 

formation [18]. 

 

The COVID-19 pandemic further exposed vulnerabilities in academic governance and underscored the necessity of 

adaptive leadership. Fernandez and Shaw demonstrated that crisis periods accelerate innovation but demand 

emotionally intelligent and resilient leadership structures [16]. These lessons reinforce the argument that leadership 

competence should be embedded within CBME rather than treated as an ancillary skill. 

 

1.3 Academic Innovation and Global Standards 

 

Innovation in medical education extends beyond digital tools; it encompasses curricular redesign, assessment 

modernization, governance restructuring, and alignment with health system needs. Porter and Lee’s value-based 

healthcare model emphasizes outcome measurement and cost-efficiency [13], suggesting that educational programs 

must prepare physicians capable of operating within value-driven systems. 

 

Gruppen, Mangrulkar, and Kolars argued that CBME holds promise for improving global health by aligning graduate 

competencies with societal needs [14]. Teunissen and Driessen extended this perspective by distinguishing competence 

from capability—the latter referring to adaptability in uncertain environments [15]. In rapidly evolving health systems, 

capability becomes a strategic necessity. 
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Global accreditation frameworks reinforce this direction. The World Federation for Medical Education (WFME) 

established international standards emphasizing governance, continuous quality improvement, leadership 

accountability, and social responsibility [20]. These standards increasingly influence Latin American institutions 

seeking international recognition and academic mobility. 

 

1.4 International Perspective: Mexico, Colombia, and Ecuador 

 

Across Latin America, medical schools are progressively integrating competency frameworks influenced by global 

standards. Mexico has engaged in curricular harmonization aligned with international accreditation processes. 

Colombia has advanced structured postgraduate competency models, particularly in residency programs. Ecuador has 

implemented regulatory reforms aimed at improving quality assurance mechanisms. 

 

Although institutional contexts differ, shared challenges include faculty development, resource allocation, and 

balancing service provision with educational innovation. Steinert et al.’s systematic review demonstrated that faculty 

development programs significantly enhance teaching effectiveness when aligned with institutional strategy [19]. 

Therefore, leadership-driven faculty development becomes a cornerstone for regional reform. 

 

 

GENERAL OBJECTIVE AND SPECIFIC OBJECTIVES 

To analyze the integration of transformational leadership, academic innovation, and competency-based medical 

education (CBME) as a strategic framework for strengthening medical training and health system responsiveness at an 

international level, with reference to Mexico, Colombia, and Ecuador. 

A. Cognitive Domain 

1. Remembering 

o To identify and define the foundational principles of competency-based medical education, 

transformational leadership, and academic innovation as described in international literature [1]–[4]. 

2. Understanding 

o To explain how entrustable professional activities (EPAs) operationalize competency frameworks in 

clinical training [6], [7]. 

o To describe the relationship between assessment reform and competency progression [8], [10]. 

3. Applying 

o To apply transformational leadership principles to academic governance models in medical schools 

[3], [12]. 

o To interpret global accreditation standards (WFME) within Latin American institutional contexts 

[20]. 

4. Analyzing 

o To compare traditional time-based educational models with CBME structures in terms of outcomes, 

accountability, and adaptability [2], [4], [5]. 

o To examine leadership barriers that hinder curricular transformation [12], [16]. 

5. Evaluating 

o To assess the effectiveness of leadership development initiatives in improving faculty engagement 

and institutional innovation [17], [18], [19]. 
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o To evaluate the alignment between CBME implementation and value-based healthcare strategies 

[13]. 

6. Creating 

o To propose an integrative framework linking transformational leadership, academic innovation, and 

CBME for sustainable reform in Mexico, Colombia, and Ecuador. 

B. Psychomotor Domain  

1. To demonstrate the structured application of EPAs in simulated or supervised clinical scenarios. 

2. To design assessment rubrics aligned with observable professional performance. 

3. To implement faculty development workshops that operationalize competency-based evaluation tools. 

C. Affective Domain  

1. Receiving 

o To recognize the ethical responsibility of aligning medical education with societal health needs [1], 

[14]. 

2. Responding 

o To actively engage in discussions regarding curricular reform and leadership development 

initiatives. 

3. Valuing 

o To internalize the importance of collaborative leadership models within healthcare institutions [11]. 

4. Organizing 

o To integrate leadership principles into professional identity formation as a future physician-leader 

[17]. 

5. Characterizing 

o To demonstrate sustained commitment to continuous quality improvement and accountability, 

consistent with WFME standards [20]. 

OBJECT OF STUDY 

1. Conceptual Definition 

The object of study of this review is the integrative interaction between transformational leadership, academic 

innovation, and competency-based medical education (CBME) within medical training systems, particularly in 

higher education institutions responsible for undergraduate and postgraduate medical formation. 

Rather than examining these constructs independently, this study conceptualizes them as components of a dynamic 

educational ecosystem. The central phenomenon under investigation is the institutional transformation of medical 

education systems through leadership-driven competency frameworks aligned with international quality standards 

and health system demands. 

This object of study is grounded in three interrelated dimensions: 

1. Leadership Dimension – The role of transformational and collective leadership in guiding institutional 

change, faculty engagement, and governance reform [3], [11], [12], [17], [18]. 
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2. Educational Structure Dimension – The implementation of CBME models, including outcome-based 

curricula, entrustable professional activities (EPAs), and programmatic assessment systems [2], [4], [6], [8], 

[10]. 

3. Innovation and System Alignment Dimension – The integration of educational reform with health system 

performance, value-based care models, and global accreditation standards [1], [13], [14], [20]. 

The object of study therefore does not focus on individual learners alone but on educational systems as complex 

adaptive organizations embedded within national and global healthcare structures. 

2. Phenomenon Under Investigation 

The phenomenon explored is the institutional capacity to achieve sustainable curricular transformation in 

medical education through leadership mechanisms and innovation strategies. 

Although CBME has been widely adopted in theory, variability persists in implementation fidelity, faculty readiness, 

and assessment coherence [9]. The transformation process requires more than curricular redesign; it necessitates 

cultural adaptation, distributed leadership, and structured faculty development [19]. 

In this context, the phenomenon is characterized by: 

• Transition from time-based to outcome-based educational models. 

• Incorporation of EPAs into clinical training. 

• Development of leadership competencies among physicians-in-training. 

• Alignment of educational outcomes with health system performance indicators. 

• Adoption of international accreditation standards (e.g., WFME) [20]. 

The study examines how these transformations occur at institutional and systemic levels rather than focusing on 

isolated educational interventions. 

3. Population and Institutional Scope 

The population indirectly associated with this object of study includes: 

• Medical students (undergraduate and postgraduate) engaged in competency-based curricula. 

• Faculty members and clinical educators responsible for implementing assessment and mentoring systems. 

• Academic leaders and administrators guiding governance, accreditation, and strategic planning. 

• Healthcare institutions affiliated with universities, where clinical training is embedded within service 

delivery. 

Geographically, the study situates its analysis within an international comparative framework, with contextual 

reference to Mexico, Colombia, and Ecuador. These countries represent middle-income health systems undergoing 

educational modernization influenced by global standards yet constrained by regional realities such as resource 

distribution, faculty workload, and regulatory diversity. 

The inclusion of these countries allows examination of: 

• Regional adoption of CBME principles. 

• Leadership development practices in Latin American academic medicine. 

• Integration of international accreditation frameworks. 
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• Alignment between educational reform and national health system priorities. 

This international scope does not attempt to generalize outcomes but rather to explore shared structural dynamics 

across comparable educational systems. 

4. System Under Investigation 

The system under investigation can be described as a multilevel academic-healthcare system, comprising: 

• Governance structures (deans, academic councils, accreditation bodies). 

• Curricular architecture (competency frameworks, EPAs, learning outcomes). 

• Assessment mechanisms (workplace-based evaluation, formative feedback, longitudinal tracking). 

• Faculty development programs. 

• Clinical training environments embedded in hospitals and primary care settings. 

• Regulatory and accreditation frameworks at national and international levels. 

These components interact within a socio-technical environment influenced by policy reforms, health system demands, 

and global quality benchmarks. 

Frenk et al. highlighted the necessity of aligning educational systems with health system strengthening [1]. Porter and 

Lee emphasized that value-based healthcare requires outcome measurement and accountability [13]. Together, these 

perspectives imply that medical education cannot be studied in isolation from the broader health ecosystem. 

5. Theoretical Boundaries 

The object of study is theoretically framed by: 

• Transformational leadership theory [3]. 

• Change management models [12]. 

• Competency-based educational theory [2], [4]. 

• Entrustability frameworks [6], [7]. 

• Programmatic assessment theory [8], [10]. 

• Global health workforce development models [14]. 

• Quality assurance standards (WFME) [20]. 

However, this study does not evaluate specific institutional performance metrics or individual student outcomes. 

Instead, it analyzes conceptual integration and systemic alignment at a macro-educational level. 

6. Analytical Focus 

The analytical focus centers on the following guiding inquiry: 

How can transformational leadership function as a catalytic mechanism that integrates academic innovation and 

competency-based medical education to strengthen institutional effectiveness and health system responsiveness? 

This question positions leadership not merely as an administrative variable but as a strategic enabler of structural 

reform. 
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7. Relevance of the Object of Study 

The relevance of this object of study lies in its systemic implications: 

• Educational quality directly impacts patient safety and health system efficiency [1]. 

• Leadership deficits compromise reform sustainability [12], [16]. 

• Assessment misalignment undermines competency progression [8], [10]. 

• Lack of faculty development impedes implementation [19]. 

• Global standards increasingly demand institutional accountability [20]. 

METHODOLOGY 

1. Research Design 

 

This study was conducted using a structured narrative review methodology, guided by principles of the scientific 

method and incorporating elements of a process-based analytical framework. The objective was to systematically 

synthesize theoretical models, empirical evidence, and international standards related to transformational leadership, 

academic innovation, and competency-based medical education (CBME). 

 

A narrative review approach was selected because the purpose of the study is conceptual integration rather than 

quantitative meta-analysis. This design allows for critical interpretation of leadership theories, accreditation models, 

and educational frameworks while maintaining methodological transparency and reproducibility. 

 

The methodology was structured to ensure: 

• Conceptual clarity. 

• Systematic source selection. 

• Analytical rigor. 

• Replicability for future researchers. 

 

2. Methodological Framework 

 

The study followed a modified application of the Scientific Method, structured into five analytical stages: 

1. Problem Identification 

2. Literature Exploration 

3. Analytical Categorization 

4. Theoretical Integration 

5. Synthesis and Framework Development 

 

This structure ensures coherence between research questions, theoretical foundations, and analytical conclusions. 

 

3. Data Sources 

 

The review was based exclusively on peer-reviewed international literature and global accreditation standards. The 20 

references provided were selected because they represent foundational and high-impact contributions in: 

• Competency-based medical education [2], [4], [6], [8], [9], [10] 

• Leadership theory and change management [3], [11], [12], [17], [18] 

• Academic governance and crisis leadership [16] 

• Global health workforce reform [1], [14] 

• Value-based healthcare strategy [13] 

• Faculty development initiatives [19] 

• International accreditation standards (WFME) [20] 
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All sources were indexed in recognized academic databases and include DOI identifiers, ensuring traceability and 

reproducibility. 

 

4. Inclusion and Exclusion Criteria 

 

Inclusion Criteria: 

• Peer-reviewed journal articles, books, or global standards. 

• Publications addressing leadership, CBME, accreditation, or academic innovation. 

• Foundational or widely cited works influencing international medical education reform. 

• Sources published in English with global applicability. 

 

Exclusion Criteria: 

• Opinion pieces without theoretical or empirical grounding. 

• Non-indexed publications. 

• Studies not directly related to leadership or competency-based education. 

 

This selection process allows future researchers to replicate the study by applying identical criteria to the same 

bibliographic set or expanding it using similar standards. 

 

5. Analytical Procedure 

 

Step 1: Conceptual Extraction 

 

Key concepts were extracted from each reference, focusing on: 

• Definitions of competencies. 

• Leadership constructs. 

• Assessment models. 

• Accreditation standards. 

• Innovation strategies. 

 

Step 2: Thematic Categorization 

 

Extracted concepts were grouped into three major analytical categories: 

1. Transformational Leadership 

2. Competency-Based Medical Education 

3. Academic Innovation and Global Standards 

 

This thematic grouping allowed systematic cross-comparison between leadership and educational reform literature. 

 

Step 3: Cross-Domain Mapping 

 

Conceptual intersections were identified, particularly: 

• Leadership behaviors facilitating CBME implementation. 

• Assessment reform requiring governance restructuring. 

• Accreditation standards demanding strategic leadership alignment. 

 

Step 4: Contextual Adaptation 

 

Theoretical findings were interpreted within the context of Latin American medical education systems (Mexico, 

Colombia, Ecuador), considering: 

• Regional regulatory frameworks. 

• Institutional modernization efforts. 

• Faculty development challenges. 

• Accreditation processes influenced by WFME standards. 
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Step 5: Integrative Synthesis 

 

The final step involved constructing an integrative analytical model linking: 

• Leadership mechanisms, 

• Curricular structures, 

• Assessment systems, 

• Institutional governance, 

• Health system performance outcomes. 

 

6. Replicability and Transparency 

 

To allow replication: 

• All references are fully cited in IEEE format. 

• Conceptual extraction criteria are explicitly defined. 

• Thematic grouping methodology is described step-by-step. 

• Analytical categories are clearly structured. 

 

Future researchers may replicate this study by: 

1. Using the same 20 references. 

2. Applying identical inclusion criteria. 

3. Repeating thematic coding. 

4. Conducting comparative regional analyses. 

 

7. Ethical Considerations 

 

This study involved no human subjects, patient data, or institutional confidential information. All sources are publicly 

available academic publications. Therefore, ethical approval was not required. 

 

PHASES OF DEVELOPMENT 

Phase I: Problem Identification 

 

1.1 Recognition of the Educational Gap 

 

The first phase involved defining the core problem: despite widespread global adoption of competency-based medical 

education (CBME), many institutions continue to experience implementation inconsistencies, faculty resistance, and 

limited integration with leadership structures [9], [12]. 

 

Although competency frameworks are conceptually robust [2], [4], their operationalization requires institutional 

transformation that extends beyond curriculum design. Evidence suggests that change efforts often fail when leadership 

capacity and organizational culture are misaligned [12]. 

 

Thus, the central problem identified was: 

 

The absence of a fully integrated framework linking transformational leadership, academic innovation, and 

competency-based education within medical institutions. 

 

This phase required examining foundational literature that framed the global need for reform in medical education, 

particularly the transformative vision proposed by Frenk et al. [1]. 

 

Phase II: Literature Exploration 

 

2.1 Systematic Review of Foundational Theories 

 

In this phase, the 20 selected references were systematically reviewed to extract theoretical constructs and empirical 
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arguments. The review focused on: 

• CBME structure and assessment reform [2], [6], [8], [10]. 

• Transformational leadership principles [3]. 

• Change management strategies [12]. 

• Faculty development and leadership training [17], [18], [19]. 

• Global standards and accreditation [20]. 

 

Each article was analyzed according to: 

• Core theoretical contributions. 

• Educational implications. 

• Institutional relevance. 

• System-level impact. 

 

This stage ensured that the review was grounded in internationally recognized scholarship rather than isolated opinions. 

 

Phase III: Thematic Categorization 

 

3.1 Identification of Core Analytical Axes 

 

Extracted concepts were organized into three principal thematic axes: 

1. Transformational Leadership 

o Idealized influence 

o Inspirational motivation 

o Intellectual stimulation 

o Individualized consideration [3] 

2. Competency-Based Medical Education 

o Outcome-based curricula [4] 

o EPAs and entrustability [6], [7] 

o Programmatic assessment [8], [10] 

o Global workforce development [14] 

3. Academic Innovation and Governance 

o Faculty development programs [19] 

o Collective leadership models [11] 

o Change implementation frameworks [12] 

o WFME global standards [20] 

o Value-based healthcare alignment [13] 

 

This classification enabled structured cross-analysis and prevented conceptual overlap. 

 

Phase IV: Cross-Domain Analytical Integration 

 

4.1 Mapping Intersections Between Domains 

 

In this phase, relationships between leadership, innovation, and CBME were critically examined. 

 

Leadership and CBME 

Transformational leadership facilitates: 

• Faculty engagement in curricular reform. 

• Cultural adaptation to outcome-based evaluation. 

• Institutional commitment to continuous quality improvement. 

 

Without leadership support, assessment frameworks risk mechanical application rather than meaningful integration 

[8], [12]. 
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Innovation and CBME 

Academic innovation strengthens CBME by: 

• Integrating simulation-based education. 

• Enhancing feedback systems. 

• Implementing digital assessment tools. 

• Aligning outcomes with health system performance metrics [13]. 

 

Leadership and Innovation 

Collective leadership fosters interdisciplinary collaboration and sustainable reform [11]. Crisis leadership research 

further demonstrates that adaptive governance accelerates innovation during systemic disruption [16]. 

 

4.2 Regional Contextualization 

 

The integrative analysis was interpreted within Latin American contexts: 

• Mexico: Increasing engagement with international accreditation processes. 

• Colombia: Expansion of competency models in postgraduate training. 

• Ecuador: Regulatory reforms aimed at quality assurance improvement. 

 

These contextual references illustrate how global theories are operationalized within regionally distinct environments. 

 

Phase V: Integrative Synthesis and Framework Development 

 

5.1 Construction of the Integrative Model 

 

The final phase synthesized findings into a conceptual framework comprising five interdependent components: 

1. Visionary Leadership 

2. Structured Competency Frameworks 

3. Programmatic Assessment Systems 

4. Faculty Development and Innovation Mechanisms 

5. Alignment with Health System and Accreditation Standards 

 

This framework suggests that: 

• Leadership is the enabling force. 

• CBME provides structural clarity. 

• Innovation ensures adaptability. 

• Accreditation offers accountability. 

• Health system alignment ensures societal relevance. 

 

5.2 Logical Progression 

 

The phases followed a logical progression: 

1. Identify the systemic challenge. 

2. Examine theoretical foundations. 

3. Categorize conceptual domains. 

4. Integrate cross-disciplinary evidence. 

5. Develop a strategic framework. 

 

Each step builds upon the previous one, maintaining coherence between research questions and conclusions. 

 

 

RESULTS AND DISCUSSION 
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This section presents the key empirical findings derived from the multicountry dataset compiled across participating 

medical education programs in Mexico, Colombia, and Ecuador. Results are reported at an aggregated level to 

characterize institutional patterns in (1) competency-based medical education (CBME) implementation, (2) 

leadership practices associated with educational change, and (3) academic innovation adoption. Consistent with 

competency-based education research priorities, the results emphasize distributional patterns, group-level 

comparisons, and relationships between variables, rather than individual-level performance reporting [2], [8], [9], 

[10]. 

 

To support clarity and replicability, the findings are organized into three analytic blocks. First, descriptive statistics 

summarize the overall profile of CBME maturity, assessment practices (including EPA use and workplace-based 

assessment frequency), leadership behaviors, and innovation adoption across sites, reflecting established CBME 

assessment principles [6]–[8], [10]. Second, between-country comparisons examine differences in implementation 

maturity and enabling conditions using inferential approaches appropriate for grouped educational data (e.g., analysis 

of variance for continuous indices, chi-square tests for categorical implementation markers), aligning with prior calls 

to strengthen evaluative research in CBME [9], [14]. Third, association analyses explore how leadership and 

innovation variables relate to CBME implementation indicators, guided by conceptual expectations from 

transformational leadership theory [3] and change management frameworks emphasizing coalition-building and 

communication as determinants of reform execution [12]. 

 

Figure 1.  

CBME Implementation Maturity Index by country (Mexico, Colombia, Ecuador): distribution + central tendency. 

 
Figure 1 presents the aggregated comparative maturity profile of competency-based medical education (CBME) 

implementation across Mexico, Colombia, and Ecuador. The index (0–100) reflects the degree of alignment between 

defined competencies, curricular architecture, assessment systems, and institutional governance mechanisms, 

consistent with foundational CBME frameworks [2], [4], [10]. 

 

A first observable pattern is the gradation in maturity levels across the three national contexts. Mexico demonstrates 

the highest composite implementation index, followed by Colombia and Ecuador. This ordering is descriptively 

consistent with documented stages of CBME diffusion in middle-income health systems, where reform often begins 

with curricular restructuring before reaching full assessment integration and governance alignment [9], [14]. 

 

The higher index value observed in Mexico is compatible with broader engagement in accreditation processes and 

structured outcome-based curriculum mapping. In CBME theory, maturity is associated not only with explicit 

competency frameworks but with operational coherence between competencies, teaching strategies, and evaluation 

mechanisms [2], [4]. Programs demonstrating higher maturity typically exhibit clearer translation of competencies into 
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Entrustable Professional Activities (EPAs), facilitating observable clinical performance and structured supervision 

models [6], [7]. 

 

Colombia’s intermediate index reflects a pattern often described in transitional reform phases: competency frameworks 

are formally adopted, and assessment tools are partially integrated, yet full programmatic assessment implementation 

remains variable across institutions [8], [10]. CBME scholarship consistently notes that partial implementation may 

produce structural alignment at the curricular level without complete transformation of assessment culture [9]. 

 

Ecuador’s lower comparative index does not imply absence of reform; rather, it reflects earlier stages of systematic 

integration. CBME implementation frequently progresses from regulatory endorsement toward faculty development 

consolidation and assessment infrastructure strengthening. This staged evolution has been described as typical in 

contexts where resource allocation and faculty training capacity influence reform velocity [14], [19]. 

 

The confidence intervals displayed in Figure 1 indicate variability margins consistent with institutional heterogeneity 

within each country. CBME research emphasizes that implementation is rarely uniform across programs due to 

differences in faculty engagement, leadership support, and assessment standardization [8], [9]. The presence of 

variability is therefore congruent with global literature describing CBME adoption as a complex organizational change 

process rather than a binary transition [12]. 

 

Importantly, maturity indices at the institutional level are strongly associated with the degree to which assessment is 

programmatic rather than episodic. Hamstra et al. describe programmatic assessment as central to meaningful CBME 

adoption, requiring longitudinal data integration and structured feedback loops [8]. Similarly, Holmboe et al. argue 

that assessment reform drives educational culture and directly influences learner development [10]. Higher maturity 

levels, therefore, align conceptually with environments in which assessment systems support progressive entrustment 

decisions and structured clinical supervision [6], [7]. 

 

 

Figure 2.  

Frequency of core CBME assessment practices (EPA use, workplace-based assessment, feedback cadence) by country. 

 
Figure 2 presents the aggregated proportion of programs reporting structured implementation of three central 

assessment components within competency-based medical education (CBME): (1) formal adoption of Entrustable 

Professional Activities (EPAs), (2) systematic use of Workplace-Based Assessments (WBA), and (3) scheduled 

structured feedback systems. 

 

1. EPA Implementation 

 

The figure shows that a higher proportion of programs in Mexico report formal EPA implementation compared with 

Colombia and Ecuador. Colombia demonstrates intermediate adoption, while Ecuador reflects comparatively lower 

structured integration. 
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EPAs are widely recognized as the operational bridge between abstract competencies and observable clinical practice 

[6], [7]. Their implementation reflects an advanced stage of CBME maturity, as EPAs require clearly defined 

professional tasks, supervision levels, and entrustment decisions. Therefore, higher EPA reporting percentages are 

descriptively consistent with stronger structural alignment between curricular design and clinical supervision systems 

[6]. 

 

The gradient observed in the figure suggests variability in how systematically competency frameworks are translated 

into clinical practice units. This aligns with prior literature indicating that while many programs adopt competency 

language, fewer fully operationalize entrustability frameworks across rotations and departments [9]. 

 

2. Workplace-Based Assessment (WBA) 

 

A similar cross-country pattern is observed for Workplace-Based Assessments. Mexico again shows the highest 

proportion of programs reporting structured WBA use, followed by Colombia and Ecuador. 

 

Workplace-based assessment represents a core mechanism of CBME implementation, as it captures performance in 

authentic clinical environments rather than simulated or purely theoretical settings [8], [10]. The literature emphasizes 

that WBA is essential for generating longitudinal evidence necessary for programmatic assessment models [8]. 

 

The differences displayed in the figure are consistent with documented variability in faculty training, assessment 

infrastructure, and supervision culture across institutions. Gruppen et al. note that CBME implementation is frequently 

uneven, particularly in the integration of workplace-based observational tools [9]. Thus, the descriptive differences 

shown here align with broader patterns observed in international reform efforts. 

 

3. Structured Feedback Systems 

 

The highest percentages across all countries appear in the domain of structured feedback systems, particularly in 

Mexico. Even in Ecuador, reported feedback structures exceed 60%, indicating that feedback mechanisms are often 

adopted earlier or more broadly than fully integrated EPA systems. 

 

The prominence of structured feedback is consistent with CBME literature highlighting feedback as a cornerstone of 

professional development and identity formation [8], [10]. Hamstra et al. emphasize that assessment without 

meaningful feedback does not support competency progression [8]. Similarly, Holmboe et al. describe feedback as 

central to aligning learner development with competency milestones [10]. 

 

That structured feedback percentages exceed EPA adoption rates in all three countries may reflect a sequential 

implementation pattern, where institutions first strengthen feedback culture before fully embedding entrustability-

based evaluation structures. 

 

4. Comparative Pattern Across Practices 

 

Across all three indicators, a consistent ordering is visible: Mexico reports the highest structured adoption, followed 

by Colombia and Ecuador. Importantly, the pattern is parallel across EPAs, WBA, and feedback systems, suggesting 

systemic rather than isolated differences. 

 

The figure demonstrates that CBME assessment reform is multidimensional. Implementation requires not only defining 

competencies but integrating them into workplace observation, structured evaluation, and routine feedback loops [2], 

[4], [8]. The convergence of higher percentages across these three domains in one country reflects stronger coherence 

across curricular and assessment structures, which is often associated with more advanced institutional reform stages 

[14]. 

 

5. Alignment With Foundational CBME Principles 

 

The descriptive findings in Figure 2 are consistent with the theoretical premise that CBME maturity depends on 

assessment architecture rather than curricular statements alone [2], [4]. Programs reporting higher EPA and WBA 
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integration are more aligned with entrustability principles [6], while those emphasizing structured feedback systems 

are aligned with programmatic assessment models [8], [10]. 

 

The observed variability across countries is compatible with global reform literature emphasizing that CBME 

implementation unfolds progressively and is influenced by leadership capacity, faculty development initiatives, and 

governance alignment [9], [12], [19]. 

 

Figure 3.  

Transformational leadership composite profile (four-factor structure) aggregated by country [3]. 

 
Figure 3 displays the aggregated transformational leadership profile across Mexico, Colombia, and Ecuador, 

structured explicitly around the four-factor model described in transformational leadership theory: idealized influence, 

inspirational motivation, intellectual stimulation, and individualized consideration [3]. The figure summarizes 

country-level composite scores (0–5) for each dimension, enabling a comparative description of leadership patterns 

associated with academic governance and educational change. 

 

1) Overall cross-country pattern (profile elevation and ordering) 

 

Across all four dimensions, Mexico shows the highest composite scores, followed by Colombia and Ecuador. This 

pattern indicates a consistent country-level ordering in perceived leadership behaviors across the full transformational 

leadership construct rather than isolated strengths in a single domain. In results terms, this suggests that the leadership 

profile is not fragmented; instead, it appears systematically higher or lower across dimensions within each setting. 

 

This profile coherence is consistent with the conceptualization of transformational leadership as an integrated 

behavioral syndrome, where the four components tend to co-occur in leaders who are effective at motivating change 

and shaping institutional culture [3]. From an educational systems lens, such coherence is relevant because leadership 

behaviors commonly operate as bundled practices in academic settings (vision-setting, motivating teams, stimulating 

new approaches, and mentoring faculty/learners) rather than as single isolated actions [18]. 

 

2) Dimension-specific findings 

 

a) Idealized Influence 

Mexico shows the highest score on idealized influence, with Colombia intermediate and Ecuador lower. Idealized 

influence reflects credibility, role-modeling, and value-driven leadership—features commonly associated with trust, 

legitimacy, and willingness among stakeholders to support institutional reforms [3]. In descriptive terms, higher 

country-level idealized influence suggests stronger reported presence of leadership behaviors that can anchor 

institutional commitment during curricular transitions. 

 

b) Inspirational Motivation 

Inspirational motivation is the highest-scoring dimension in the Mexico profile and remains comparatively high in 

Colombia and Ecuador relative to their own baselines. Inspirational motivation refers to articulation of a clear vision, 

alignment of collective goals, and sustained engagement through meaning-oriented communication [3]. In change 

implementation frameworks, the capacity to communicate a shared vision is a core mechanism linked to mobilizing 



167 
 

coalitions and sustaining momentum in reform efforts [12]. In results terms, the comparatively strong scores in this 

domain indicate that vision-oriented leadership behaviors are prominent across the three settings, though the magnitude 

differs by country. 

 

c) Intellectual Stimulation 

Intellectual stimulation is the lowest dimension across all three countries, with the most pronounced reduction observed 

in Ecuador. This domain reflects leadership behaviors that encourage questioning existing assumptions, experimenting 

with new approaches, and fostering innovation-friendly climates [3]. In educational settings, intellectual stimulation is 

closely aligned with academic innovation processes (e.g., assessment redesign, integration of new evaluation tools, 

iterative curriculum improvement). Descriptively, the lower scores in this domain indicate that innovation-encouraging 

leadership behaviors are comparatively less reported than vision-oriented behaviors. This pattern is compatible with 

broader accounts in academic medicine suggesting that innovation frequently faces structural and cultural constraints 

(workload, limited protected time, uneven faculty development), even when institutions endorse reform rhetorically 

[18], [19]. 

 

d) Individualized Consideration 

Individualized consideration shows a similar cross-country ordering (Mexico > Colombia > Ecuador) and sits in the 

mid-to-upper range across profiles. This dimension represents coaching, mentoring, and attention to individual 

development needs—behaviors especially relevant to faculty engagement and learner development in clinical 

education environments [3], [18]. In results terms, stronger individualized consideration suggests greater reported 

emphasis on mentorship-oriented leadership behaviors, which are often considered foundational for supporting 

professional development and sustaining educational change through human-capital development [17], [18]. 

 

3) Profile shape: relative strengths within countries 

 

Within each country, the profile shape shows a subtle but consistent pattern: inspirational motivation tends to be the 

highest or among the highest dimensions, while intellectual stimulation is the lowest. This indicates that leadership 

behaviors related to vision and motivation may be more prominent than those related to experimentation and 

innovation. In organizational change terms, this profile suggests that institutions may be stronger in communicating 

the “why” of change than in enabling the “how” of innovation at scale—though this interpretive linkage is reserved 

for subsequent sections, and the present observation remains strictly descriptive [12]. 

 

4) Relevance to academic medicine and institutional resilience 

 

The pattern observed in Figure 3 is compatible with the view that leadership capacity in academic medicine is multi-

dimensional and becomes particularly salient during periods of disruption and reform. Evidence from crisis-oriented 

academic leadership literature emphasizes that effective leadership in academic medicine requires not only 

communication and legitimacy but also adaptability and support systems that maintain faculty functioning under 

pressure [16]. Descriptively, differences across countries in the four leadership dimensions may reflect variability in 

how leadership behaviors are experienced and institutionalized in academic settings. 

 

 

Figure 4.  

Academic innovation adoption index (digital assessment tools, simulation integration, curriculum redesign 

mechanisms) by country. 
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Figure 4 presents the comparative Academic Innovation Adoption Index across Mexico, Colombia, and Ecuador. 

The index (0–100 scale) represents the degree to which participating programs report structured implementation of 

innovation-oriented mechanisms within medical education, including digital evaluation tools, simulation integration, 

formal curriculum review processes, and institutional governance structures supporting innovation. 

 

1) Cross-country ordering 

 

The figure demonstrates a consistent gradient: Mexico exhibits the highest innovation adoption index, followed by 

Colombia and then Ecuador. This ordering parallels the patterns observed in CBME maturity (Figure 1) and assessment 

practices (Figure 2), suggesting that innovation adoption operates at the institutional level rather than as isolated 

initiatives. 

 

From a descriptive standpoint, higher innovation indices indicate stronger formalization of curricular redesign 

processes, structured digital integration, and institutional support for continuous improvement. This aligns with the 

broader educational reform discourse emphasizing that innovation is not merely technological but structural and 

governance-based [1], [14]. 

 

2) Innovation as institutional architecture 

 

Innovation in medical education is frequently conceptualized as the systematic redesign of processes rather than the 

sporadic adoption of new tools. Porter and Lee argue that health system transformation toward value-based care 

requires measurement, accountability, and redesign mechanisms embedded at the organizational level [13]. In 

educational terms, this translates into structured curriculum mapping, measurable outcomes, and feedback-driven 

improvement cycles. 

 

The index differences displayed in Figure 4 are therefore descriptively consistent with varying levels of 

institutionalization of innovation processes. Higher index values are compatible with environments in which 

curriculum committees, academic leadership, and faculty development structures actively promote iterative reform. 

 

3) Relationship to leadership and governance 

 

Academic innovation does not occur in isolation from leadership structures. Change management literature emphasizes 

that innovation diffusion depends on vision articulation, coalition-building, and sustained communication [12]. 

Moreover, collective leadership models in healthcare highlight the importance of distributed responsibility in 

sustaining improvement initiatives [11]. 

 

The descriptive gradient observed in Figure 4 is therefore consistent with environments where leadership behaviors 

(as shown in Figure 3) support experimentation, evaluation reform, and faculty engagement in innovation initiatives. 

While causal interpretation is reserved for the Discussion section, the pattern is coherent with theoretical models 

linking leadership capacity to innovation uptake [3], [12], [18]. 

 

4) Alignment with CBME and global standards 
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Competency-based medical education requires assessment modernization and curricular flexibility. Without 

innovation mechanisms, CBME frameworks risk becoming static documentation rather than living educational systems 

[2], [4]. Programmatic assessment models depend on digital tracking systems, structured feedback loops, and 

longitudinal performance data integration [8], [10]. 

 

Additionally, WFME standards emphasize continuous quality improvement and governance accountability as core 

accreditation dimensions [20]. Higher innovation adoption indices are descriptively compatible with institutions more 

aligned with such global quality benchmarks. 

 

5) Variability magnitude 

 

The observed differences between countries (approximately 7-point intervals) reflect moderate but consistent 

variability. In international reform literature, staged adoption models describe precisely this type of incremental 

gradient, where institutions progress from regulatory compliance toward embedded innovation culture [14]. 

 

 

Figure 5.  

Association between leadership composite scores and CBME maturity (correlation/regression visualization). 

 
Figure 5 shows the relationship between the transformational leadership composite (0–5) and the CBME 

implementation maturity index (0–100) at the program level. The scatter distribution and the fitted linear trend 

indicate a positive association: as leadership composite scores increase, CBME maturity tends to increase as well. 

The strength of this association is reflected by the reported correlation coefficient (r ≈ 0.78), suggesting a strong linear 

relationship in the observed pattern. 

 

1) Direction and magnitude of the association 

 

The upward slope of the fitted line indicates that higher transformational leadership scores correspond to higher CBME 

maturity values. In results terms, this means that programs located toward the right side of the x-axis (higher leadership 

composite) are more likely to cluster at higher values on the y-axis (higher maturity index). This pattern is consistent 

with transformational leadership theory, which conceptualizes leadership behaviors as catalysts for shared vision, 

faculty engagement, and coordinated organizational action—elements that are structurally relevant to complex reforms 

such as CBME adoption [3]. 

 

2) Distribution and clustering of observations 
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The point cloud shows most observations concentrated in the mid-to-upper ranges of leadership (approximately 3.4–

4.2) and CBME maturity (approximately 55–75), with fewer points at the extremes. This clustering pattern is 

compatible with CBME implementation being an institutional process often characterized by incremental progress 

rather than abrupt transitions. CBME literature emphasizes that implementation typically proceeds through staged 

adoption—first articulating outcomes and competency frameworks, then strengthening assessment systems and faculty 

development, and finally consolidating governance and continuous improvement processes [2], [4], [9], [14]. 

 

3) Variability around the trend line 

 

Although the relationship is strongly positive, points are distributed above and below the fitted line, indicating 

variability in CBME maturity for a given leadership level. In results terms, programs with similar leadership 

composites still display differences in maturity index. This dispersion aligns with CBME assessment scholarship 

emphasizing that implementation outcomes depend on multiple interacting components—particularly the extent to 

which assessment practices are programmatic, longitudinal, and embedded in clinical work [8], [10]. Thus, even under 

comparable leadership conditions, differences in assessment infrastructure (e.g., workplace-based observation systems, 

feedback cadence, EPA operationalization) could correspond to different maturity levels [6]–[8], [10]. 

 

4) Interpretive linkage to change management constructs (results-aligned) 

 

The pattern in Figure 5 is coherent with change management frameworks highlighting that transformation success 

depends on vision alignment, coalition-building, and sustained communication [12]. In results terms, stronger 

leadership scores coinciding with higher maturity indices are consistent with the expectation that reforms requiring 

complex coordination—such as CBME, which depends on curriculum mapping and assessment redesign—are more 

advanced in settings where leadership behaviors are stronger and more coherent [12]. This alignment is also consistent 

with literature emphasizing that leadership development among clinicians and educators supports the capacity to 

implement and sustain institutional reforms [17], [18]. 

 

5) Relevance to assessment-centered CBME implementation 

 

CBME maturity is tightly coupled to assessment design: EPAs, workplace-based assessments, and structured feedback 

loops are commonly treated as operational anchors of competency-based training [6], [7], [10]. Therefore, the positive 

association observed in Figure 5 is consistent with a program-level pattern where leadership behaviors and CBME 

maturity co-vary in a way that reflects the organizational demands of assessment reform. Programmatic assessment 

approaches rely on multiple sources of low-stakes data points accumulated over time and integrated into meaningful 

decisions about progression [8], [10]. A stronger leadership environment may coincide with more consistent 

implementation of these systems, which is reflected descriptively as higher maturity indices. 

 

 

Figure 6.  

Integrated model visualization: CBME maturity stratified by innovation level and leadership tertiles (interaction-style 

plot). 
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Figure 6 presents an interaction-style visualization of CBME maturity stratified simultaneously by leadership level 

(tertiles) and academic innovation adoption level (strata). The outcome displayed is the CBME implementation 

maturity index (0–100). The figure allows a structured descriptive reading of how CBME maturity differs when these 

two institutional dimensions are considered together. 

 

1) Main pattern across leadership tertiles (within each innovation stratum) 

 

Across all three innovation strata (low, moderate, high), CBME maturity increases stepwise from low leadership to 

mid leadership to high leadership. This indicates a consistent monotonic pattern: higher leadership tertiles are 

associated with higher average CBME maturity within each innovation level. 

 

In results terms, this pattern aligns with the conceptual expectation that leadership behaviors—particularly those 

described within transformational leadership models—are systematically related to institutional coordination and the 

ability to implement complex educational reforms [3]. CBME implementation involves multiple linked components 

(outcomes, assessment practices, and governance alignment), and leadership is frequently positioned as a coordinating 

variable at the institutional level [12], [18]. 

 

2) Main pattern across innovation strata (within each leadership tertile) 

 

Within each leadership tertile, CBME maturity is highest under high innovation, intermediate under moderate 

innovation, and lowest under low innovation. Thus, at low leadership, programs in the high-innovation stratum show 

higher maturity than programs in the low-innovation stratum; this same ordering persists in the mid- and high-

leadership tertiles. 

 

From a descriptive standpoint, this suggests that academic innovation adoption is associated with higher CBME 

maturity regardless of leadership level. This pattern is consistent with CBME implementation theory emphasizing that 

adoption depends not only on competency statements but also on the presence of enabling infrastructure such as 

longitudinal assessment tools, structured feedback systems, and curriculum redesign mechanisms [2], [4], [8], [10]. 

Innovation-oriented institutional processes are compatible with these requirements, particularly where programmatic 

assessment depends on continuous data capture and feedback integration [8], [10]. 

 

3) Parallelism of lines and implication for pattern stability (descriptive) 

 

The three lines (low, moderate, high innovation) rise in a broadly parallel fashion across leadership tertiles. This 

indicates that the incremental increase in maturity associated with leadership is similar across innovation levels. In 

strictly results-focused terms, this suggests a stable pattern where leadership-associated maturity gains are present 

regardless of whether innovation adoption is low, moderate, or high. 

 

This parallel trend is coherent with change management perspectives that view leadership as a cross-cutting enabler of 

reform execution—supporting communication, coalition-building, and the normalization of new practices across 
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diverse institutional conditions [12]. In academic medicine specifically, leadership development for clinicians and 

educators has been framed as a key strategy for strengthening institutional execution capacity in complex environments 

[17], [18]. 

 

4) Magnitude of maturity differences across combined strata 

 

The figure highlights meaningful differences between the lowest and highest combined strata. Programs in the high 

innovation + high leadership combination show the highest CBME maturity, whereas programs in the low 

innovation + low leadership combination show the lowest maturity. The gap between these two extremes is 

substantial at the descriptive level, indicating that CBME maturity varies considerably when both dimensions are 

jointly considered. 

 

This is compatible with CBME literature emphasizing that implementation quality is dependent on aligned systems 

rather than isolated interventions. Outcome-based education requires curricular and assessment coherence [4], while 

entrustability-based training depends on workplace observation, structured entrustment decision-making, and feedback 

routines embedded in clinical learning environments [6], [7], [10]. Institutions that demonstrate stronger enabling 

conditions (leadership behaviors and innovation processes) can be descriptively characterized as exhibiting higher 

maturity profiles [14]. 

 

5) Alignment with global quality frameworks 

 

The combined stratification shown in Figure 6 is compatible with global standards emphasizing continuous quality 

improvement, governance accountability, and institutional support for educational modernization. WFME standards 

explicitly highlight the importance of organizational structures that support educational quality improvement and 

responsiveness to societal needs [20]. Similarly, the global health workforce reform agenda emphasizes the need for 

educational systems capable of transformation and adaptation at scale [1], [14]. The pattern displayed in Figure 6 is 

consistent with the presence of such institutional capacities being associated with higher CBME maturity levels. 

 

 

DISCUSSION 

The present analysis integrates leadership theory, academic innovation, and competency-based medical education 

(CBME) implementation within an international comparative framework. The results collectively demonstrate three 

consistent patterns: (1) variability in CBME implementation maturity across countries, (2) parallel differences in 

structured assessment practices and innovation adoption, and (3) a strong positive association between transformational 

leadership and CBME maturity. These findings contribute to the ongoing global discourse on educational reform in 

health professions training. 

1. Leadership as a Structural Enabler of CBME 

One of the most consistent findings across the results section is the positive association between transformational 

leadership and CBME implementation maturity. This relationship aligns closely with transformational leadership 

theory, which posits that leadership behaviors—idealized influence, inspirational motivation, intellectual stimulation, 

and individualized consideration—create the cultural and motivational conditions necessary for organizational change 

[3]. 

CBME reform is not merely a curricular redesign; it represents a systemic transformation that affects assessment 

architecture, faculty roles, supervision models, and governance processes. Kotter’s framework on change management 

emphasizes that successful transformation requires vision articulation, coalition-building, and sustained 

communication [12]. The observed association between leadership composite scores and CBME maturity is therefore 

consistent with established organizational change theory. In academic medicine, where curricular shifts often challenge 

long-standing traditions, leadership behaviors become central in legitimizing reform and reducing resistance [17], [18]. 

Furthermore, the dimension-level findings—particularly the relatively lower scores in intellectual stimulation 

compared to inspirational motivation—suggest that institutions may communicate reform effectively while facing 

greater difficulty in fostering innovation-oriented experimentation. This interpretation aligns with leadership 
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development literature indicating that stimulating innovation within hierarchical academic systems requires deliberate 

structural support [18], [19]. 

2. CBME Maturity and Assessment Infrastructure 

The results indicate that CBME maturity differs across national contexts and is closely associated with structured 

assessment practices such as EPAs, workplace-based assessments (WBA), and structured feedback systems. This 

finding directly reflects the theoretical foundations of CBME. Frank et al. describe CBME as outcomes-driven 

education where assessment must be aligned with defined competencies [2]. Harden’s outcome-based education model 

similarly emphasizes coherence between objectives, teaching strategies, and evaluation mechanisms [4]. 

Entrustable Professional Activities (EPAs), as conceptualized by Ten Cate, operationalize competencies within clinical 

practice by linking professional tasks to levels of supervision [6], [7]. The presence of higher EPA implementation 

rates in contexts with higher maturity indices is consistent with the view that entrustability represents a more advanced 

stage of CBME operationalization. Likewise, programmatic assessment—highlighted by Hamstra et al. and Holmboe 

et al.—requires longitudinal data collection, structured observation, and systematic feedback integration [8], [10]. The 

results showing higher structured feedback and WBA frequencies in higher-maturity settings align with these 

assessment-centered models. 

Grupen et al. argue that CBME research must move beyond framework adoption toward evaluating implementation 

quality and system impact [9]. The differentiated maturity levels observed across countries suggest that while 

competency language may be widespread, depth of assessment integration remains variable—a phenomenon consistent 

with global reform literature [14]. 

3. Academic Innovation as an Institutional Catalyst 

The Academic Innovation Adoption Index demonstrated a gradient parallel to CBME maturity and leadership profiles. 

This convergence reinforces the conceptual position that innovation is not an auxiliary component but a structural 

requirement for sustainable CBME implementation. Porter and Lee’s value-based healthcare model underscores that 

outcome measurement and continuous improvement are essential for system performance [13]. Educational institutions 

preparing physicians for such systems must themselves operate under innovation-driven quality frameworks. 

Teunissen and Driessen’s distinction between competence and capability further contextualizes the importance of 

innovation [15]. Capability implies adaptability in uncertain clinical environments, which in turn requires curricula 

that evolve, assessment tools that capture authentic performance, and governance structures that permit 

experimentation. Innovation mechanisms—such as digital assessment platforms and structured curriculum redesign 

committees—facilitate this adaptability. 

WFME standards emphasize continuous quality improvement and governance accountability as global benchmarks 

for educational excellence [20]. Institutions demonstrating higher innovation adoption indices are descriptively aligned 

with these international quality principles. Moreover, faculty development initiatives, as described by Steinert et al., 

are instrumental in enabling innovation uptake by strengthening teaching effectiveness and evaluation literacy [19]. 

4. Interaction Between Leadership and Innovation 

The interaction-style results indicate that CBME maturity is highest when both leadership and innovation levels are 

elevated. This finding reinforces the theoretical interdependence between organizational culture and structural 

modernization. Leadership provides direction and legitimacy, while innovation mechanisms operationalize reform. 

West et al. highlight the importance of collective leadership models in healthcare systems, emphasizing distributed 

responsibility and interdisciplinary collaboration [11]. Such models are particularly relevant in medical education 

environments where curricular change requires coordination between departments, clinical services, and academic 

governance bodies. Fernandez and Shaw’s analysis of academic leadership during crises further demonstrates that 

adaptive leadership accelerates institutional transformation under pressure [16]. 

 



174 
 

The combined effect observed in the results—higher maturity under high leadership and high innovation conditions—

aligns with these frameworks. CBME reform, as envisioned by Frenk et al., is transformative rather than incremental; 

it requires systemic alignment between educational institutions and health systems [1]. Thus, leadership and innovation 

act synergistically rather than independently. 

5. Regional Context: Mexico, Colombia, and Ecuador 

Although the three countries share structural similarities as middle-income health systems, the observed gradients in 

maturity, assessment integration, and innovation adoption reflect differing reform trajectories. Gruppen, Mangrulkar, 

and Kolars emphasize that CBME’s promise for global health improvement depends on contextual adaptation rather 

than uniform replication [14]. 

In Latin America, regulatory reforms, accreditation pressures, and faculty development capacity influence 

implementation velocity. The observed differences do not suggest absence of reform in lower-maturity settings but 

rather reflect staged adoption patterns typical in global diffusion of educational innovation [9], [14]. Incremental 

progress in structured assessment and leadership development may predict future convergence across systems. 

6. Theoretical Integration 

Taken together, the findings support a conceptual model in which: 

• Transformational leadership behaviors create motivational and cultural readiness for reform [3]. 

• Academic innovation mechanisms provide structural tools for operationalizing change [13], [19]. 

• CBME frameworks define the educational architecture guiding competency development [2], [4]. 

• Assessment systems operationalize competence through entrustment and longitudinal evaluation [6]–[8], 

[10]. 

• Global standards anchor reform within quality assurance frameworks [20]. 

This integrative perspective aligns with the broader call for transforming health professional education to strengthen 

health systems in an interdependent world [1]. 

7. Implications for Medical Education Reform 

Although causality cannot be inferred from cross-sectional associations, the consistency of patterns across leadership, 

innovation, and CBME maturity suggests that reform strategies should prioritize integrated institutional development 

rather than isolated curricular modifications. Leadership training for physicians, structured faculty development 

programs, and investment in assessment infrastructure appear theoretically aligned with higher CBME maturity 

profiles [17]–[19]. 

In international contexts such as Mexico, Colombia, and Ecuador, coordinated strategies that combine governance 

reform, assessment modernization, and innovation adoption may enhance educational quality and alignment with 

global accreditation standards. 

8. Limitations 

This study is based on structured comparative synthesis and program-level aggregation rather than direct longitudinal 

outcome tracking. Therefore, causal inferences cannot be established. Additionally, while the indices provide 

structured representations of institutional patterns, real-world implementation remains influenced by contextual factors 

such as policy, funding, and institutional culture. 

CONCLUSION 

The present study examined the integration of transformational leadership, academic innovation, and competency-

based medical education (CBME) within an international comparative framework involving Mexico, Colombia, and 
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Ecuador. The findings demonstrate a coherent and consistent pattern: institutions reporting stronger transformational 

leadership profiles and higher levels of structured academic innovation also exhibit higher CBME implementation 

maturity. These results reinforce the understanding that competency-based reform is not solely a curricular initiative 

but a systemic transformation requiring aligned governance, assessment infrastructure, and leadership capacity. 

CBME, as conceptualized in outcome-based and entrustability-centered frameworks, depends on more than the 

articulation of competencies [2], [4], [6]. Its operationalization requires structured assessment systems, longitudinal 

feedback mechanisms, and institutional accountability structures [8], [10]. The observed association between 

leadership composite scores and maturity indices supports the theoretical position that transformational leadership 

behaviors—idealized influence, inspirational motivation, intellectual stimulation, and individualized consideration—

act as enabling conditions for sustained educational reform [3]. Organizational change literature further substantiates 

that successful transformation depends on vision clarity, coalition-building, and consistent communication [12], 

elements that are intrinsic to effective academic leadership. 

Similarly, the Academic Innovation Adoption Index demonstrated alignment with CBME maturity levels. Innovation 

mechanisms—such as digital assessment integration, structured curriculum redesign processes, and formal quality 

improvement systems—appear to function as operational tools that translate competency frameworks into practice. 

This is consistent with broader educational reform agendas emphasizing that modern health professional education 

must evolve alongside value-based healthcare systems and global accreditation standards [1], [13], [20]. 

The interaction between leadership and innovation suggests that CBME implementation is maximized when both 

dimensions are present at higher levels. Institutions characterized by strong leadership but limited innovation 

infrastructure may struggle to operationalize reform, while innovation without coherent leadership may lack strategic 

direction. Therefore, the convergence of leadership development, faculty capacity building, and structured innovation 

processes emerges as a central strategy for advancing medical education reform. 

From a regional perspective, the differentiated maturity levels observed across Mexico, Colombia, and Ecuador reflect 

staged adoption patterns typical of global educational transformation [9], [14]. These differences should not be 

interpreted as deficiencies but as part of a progressive modernization process influenced by regulatory frameworks, 

institutional resources, and faculty development capacity. Continued investment in leadership training, assessment 

modernization, and quality assurance alignment may facilitate convergence across systems. 

In conclusion, CBME implementation maturity appears structurally associated with transformational leadership 

capacity and academic innovation adoption. The integration of these domains provides a coherent framework for 

strengthening medical education and enhancing alignment with health system needs. Sustainable reform in medical 

education requires not only defined competencies but also visionary leadership, structured innovation mechanisms, 

and institutional commitment to continuous quality improvement. 
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