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Abstract 

The "skills-maturity gap" a situation in which institutional outputs fall short of industrial demands, leading to structural 

unemployment and the "vocational paradox" persists despite initiatives like Digital Ethiopia 2030. This study examines how 

digital leadership improves labor market alignment using the "Vocational Intelligence" Sextuple-A framework. Based on 

Dynamic Capabilities Theory, the research explores how leaders’ sense, seize, and transform institutional culture. The central 

question is on how digital leadership may help close the skills-maturity divide. This study evaluated the effects of leadership on 

institutional agility by conducting a systematic literature review (SLR) of 42 high-impact publications using the PRISMA 2020 

technique and theme synthesis. The results show that while institutional agility serves as a crucial bridge between digital 

leadership and market responsiveness, traditional transactional management impedes advancement. The study comes to the 

conclusion that rather than a lack of resources, the vocational conundrum is a mismatch between leadership and maturity. 

Adopting the Sextuple-A Framework for institutional audits, making Digital Leadership Certification essential for TVET deans, 

and giving "Training Factories" top priority to guarantee real-time synchronization with industry requirements are some of the 

recommendations. TVET institutions may become engines of national economic production by shifting from reactive to 

proactive, data-driven leadership, which will boost graduate employability and promote good social change. 
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1. Introduction 

1.1. Background 

As part of the Digital Ethiopia 2030 goal, the expansion of 

Ethiopia’s human capital is primarily led by Technical and 

Vocational Training (TVET) institutions. The world is under-

going the fourth industrial revolution and Ethiopia needs 

workers with automation and IoT skills to transit from tradi-

tional manufacturing to cyber-physical systems. The World 

Economic Forum [16, 29] estimates that in five years, 44% of 
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workers’ basic abilities will change, which creates unprece-

dented demands on vocational schools to produce graduates 

proficient in digital technology. But research shows this 

change is a major leadership challenge as well as a resource 

problem. 

In addition to technical skills, leadership geared towards 

technology is a prerequisite for modern TVET excellence [5, 

9]. This misalignment often leads to a “vocational paradox”, 

where graduates are structurally unemployed due to a lack of 

digital competence, while the industrial demand for cyber-

physical skills goes unmet. To successfully close this gap, in-

stitutional leadership should adopt Dynamic Capabilities to 

identify Industry 4.0 trends, capture digital opportunities and 

transform institutional culture [8, 23, 26]. 

1.2. Statement of the Problem and Research 

Gaps 

The Industry 4.0 transition has highlighted a significant 

“skills-maturity gap” in the TVT industry. The chronic gov-

ernance-technical gap prevents strong digital policies such as 

the National TVT Strategy 2025 from becoming an institu-

tional reality [7, 10]. The gap causes graduates to be structur-

ally unemployed as they are not digitally competent while the 

industry has unmet demand for cyber-physical expertise [31]. 

It calls for a fundamental change in institutional leadership to 

align educational outputs with the high-tech requirements of 

contemporary industry [16]. Such alignment is a prerequisite 

to the deployment of Dynamic Capabilities, that is, the ability 

of deans to “sense” shifts in the industry and “seize” techno-

logical opportunities [23, 28]. The study uses the new Sextu-

ple-A Framework developed to guide digital transformation 

and labor market alignment as a strategic roadmap to ensure 

that pillars such as Architectural Maturity and Analytical 

Leadership translate from policy rhetoric into actual institu-

tional reform [6, 12]. Previous studies have looked at digital 

transformation and vocational education separately, but there 

has been little systematic research on the effect of Digital 

Leadership 4.0 on institutional agility and labor market align-

ment in developing-country TVET systems. In particular, 

three key gaps exist in the current knowledge base. First, there 

is a contextual gap; although generic vocational training has 

been studied, there is a lack of attention to how Leadership 4.0 

explicitly mediates institutional agility in the Ethiopian setting. 

Second, there is a maturity gap. The move from basic IT abil-

ities to advanced digital maturity that is the heart of the “skills-

maturity gap” has not been widely researched in existing lit-

erature. Lastly, the research of Ethiopian TVT leadership 

lacks rigorous, systematic review methodologies like 

PRISMA, which creates a methodological gap [25]. As a re-

sult, no known study has used a qualitative systematic review 

in the Ethiopian setting to validate the suggested Sextuple-A 

Framework, which amply demonstrates the uniqueness, re-

search gap, and significance of this study. 

1.3. Objectives and Research Questions 

1.3.1. Research Objectives 

The study's primary objective is to investigate the "Voca-

tional Intelligence" Sextuple-A model and look at how current 

research explains the function of digital leadership in closing 

the Industry 4.0 skills-maturity gap and enhancing TVET in-

stitutions' labor market alignment. The study specifically 

seeks to: 

1) To synthesize the available literature regarding the pre-

requisites for institutional excellence in the context of 

global Industry 4.0 and national digital strategies. 

2) To categorize and assess how various digital leadership 

styles are reported to influence institutional maturity and 

technology adoption rates across diverse vocational 

training environments. 

3) To validate the six pillars of the Sextuple-A Framework 

as a comprehensive approach for closing the skills-ma-

turity gap based on scholarly findings. 

4) To investigate the mechanisms through which Digital 

Leadership and Institutional Agility are evidenced to 

mediate the relationship between TVET training out-

comes and high-tech labor market demands. 

1.3.2. Research Questions 

Central Research Question: What role does digital leader-

ship play in closing the Industry 4.0 skills-maturity gap and 

enhancing TVET institutions' alignment with the labor market? 

1) RQ1: What is the reported impact of digital leadership 

on the Industry 4.0 maturity levels of vocational training 

institutions according to current research? [14, 33]. 

2) RQ2: How does the systematically reviewed literature 

suggest the Vocational Intelligence Sextuple-A model 

contributes to labor market alignment? [6, 12]. 

3) RQ3: According to existing studies, what are the primary 

systemic factors contributing to the discrepancy between 

high-tech industry demands and TVET institutional out-

puts? [28, 31]. 

4) RQ4: What evidence exists regarding the role of institu-

tional autonomy in achieving national digital transfor-

mation objectives, such as Digital Ethiopia 2030? [10, 32]. 

2. Literature Review & Theoretical 

Framework 

2.1. Critical Synthesis of Leadership 4.0 and 

Digital Maturity 

Although the digital mindset and technology fluency are 

identified by Leadership 4.0 theory as the fundamental forces 

behind change, there is still conflicting empirical data about 

how these skills transfer into institutional agility in TVET en-
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vironments with limited resources [1]. While top-down deci-

sion-making is frequently emphasized in traditional manage-

ment research, new research indicates that digital maturity is 

a result of leaders' cognitive preparedness to manage human-

machine collaboration rather than just resource allocation [4, 

14, 33]. The transition from "Digital Avoider" to "4.0 Digital 

Leader" is marked by a change from transactional manage-

ment to adaptive sensing, as Table 1 shows. However, there 

isn't a single model in the literature that explains how this tran-

sition addresses the structural "skills-maturity gap" in devel-

oping-country contexts. 

2.2. Integrated Theoretical Ecosystem 

In order to address the current fragmentation in the litera-

ture, this work proposes an integrated theoretical ecosystem. 

Instead of taking Leadership 4.0, Dynamic Capabilities (DCT), 

and Strategic Alignment into separate consideration, this ap-

proach proposes that Leadership 4.0 is the primary force be-

hind institutional transformation. This catalyst is operational-

ized through the Dynamic Capabilities process, namely the 

Sensing–Seizing–Transforming loop. This strategy generates 

the institutional agility needed to overcome the vocational di-

lemma and ensure labor market congruence, particularly when 

supported by an AI-TPACK-informed curriculum. 

2.3. Operationalization of the Sextuple-A 

Framework 

By offering quantifiable indications for institutional trans-

formation, the Sextuple-A Framework goes beyond theoreti-

cal discourse. These pillars are operationalized in Table 1 so 

that institutional audits and performance evaluations may use 

them. A methodical way to advancing beyond basic ICT liter-

acy is offered by the 6As framework. A general summary of 

this framework is shown in Table 1, which links each pillar to 

its primary goal and strategic alignment with Industry 4.0 [11]. 

Table 1. Operational Indicators for the Sextuple-A Framework. 

Dimension Core Objective Operational Indicators Supporting Literature 

AI Integration Augmented Learning 
AI-based teaching systems; adaptive learning 

curriculum adoption. 
[14, 33] 

Architectural Maturity Smart Infrastructure 
Availability of cyber-physical labs; IoT-ready digi-

tal twin environments. 
[6, 12] 

Analytical Leadership Data-Driven Governance 
Frequency of data-driven decision-making; use of 

predictive analytics. 
[19, 29] 

Automated Alignment Real-time Synchronization 
Automated labor market data monitoring; Industry 

4.0 feedback loops. 
[3, 15] 

Agile Governance Institutional Flexibility 
Policy autonomy; speed of resource reallocation to 

new technologies. 
[23, 27] 

Applied Transformation Economic Impact 
Post-graduation absorption rates; industry-certified 

skill attainment. 
[28] 

 

Institutional leaders may evaluate and enhance their TVET 

ecosystems using the parameters listed in Table 1. 

AI Integration & Architectural Maturity: These pillars 

serve as the framework's technological cornerstone. Adopting 

intelligent, adaptive learning systems to accomplish enhanced 

learning is the main goal of AI integration. By implementing 

cyber-physical labs and IoT-ready digital twins, Architectural 

Maturity transitions institutions from legacy facility manage-

ment to "Smart Infrastructure," especially. 

Analytical Leadership & Automated Alignment: These as-

pects deal with the management of the reform and its final 

economic results. The required institutional flexibility is pro-

vided by agile governance, as seen by the speed at which re-

sources may be transferred to new technologies and the auton-

omy of policies. Lastly, the achievement of industry-certified 

skills and post-graduation labor market absorption rates serve 

as the last indicators of success. 

Agile Governance & Applied Transformation: These as-

pects deal with the administration of the reform and its final 

economic results. The required institutional flexibility is pro-

vided by agile governance, as seen by the speed at which re-

sources may be transferred to new technologies and the auton-

omy of policies. Lastly, the achievement of industry-certified 

skills and post-graduation labor market absorption rates serve 

as the last indicators of success. 

Institutional leaders may go beyond broad digital goals by 

establishing these pillars in these particular measurements. By 
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ensuring that transformation initiatives are scientifically ob-

servable, this approach enables deans to pinpoint particular ar-

eas of weakness and match their institutional strategy with the 

needs of the contemporary industrial world. 

2.4. Conceptual Framework: Mediating the 

Vocational Paradox 

According to the conceptual framework of the study, Digital 

Leadership 4.0 does not enhance market results by itself. Rather, 

it operates via a mediation paradigm. The Sextuple-A Frame-

work, which offers the strategic framework to translate purpose 

into action, filters Digital Leadership (Independent Variable). 

The engine that enables the organization to "sense" changes in 

the industry and "seize" the required technology resources is In-

stitutional Agility (Mediating Variable). Only until this agile 

environment generates capabilities that align with the high-tech 

demands of Ethiopia's industrial sector will the ultimate out-

come, Labor Market Alignment (Dependent Variable), be at-

tained. This approach explains why comparable resource in-

vestments in TVET institutions result in radically different em-

ployment outcomes by placing agility as the mediator. The sys-

temic interaction between digital leadership, institutional agility, 

and labor market results in the TVET sector is depicted in the 

conceptual framework shown in Figure 1. This model illustrates 

how Digital Leadership 4.0 serves as the main catalyst for 

change, which is subsequently operationalized through the Dy-

namic Capabilities of transforming, sensing, and seizing. 

 
Figure 1. Conceptual Framework. 

The systemic interaction between institutional agility, digi-

tal leadership, and labor market results is depicted in Figure 1. 

The model shows how Digital Leadership 4.0, which is oper-

ationalized through the Dynamic Capabilities of perceiving, 

seizing, and changing, serves as the main catalyst. This proce-

dure promotes institutional agility, which serves as the crucial 

mediating link and guarantees that TVET institutions get the 

strategic alignment required to resolve the "vocational para-

dox." 

The framework makes it clear that leadership fosters an ag-

ile organizational culture that produces the high-tech capabil-

ities needed by the contemporary economy, rather than im-

proving market results on its own. By combining these ele-

ments, the framework offers a methodical methodology to 

translate technology expenditures into quantifiable gains in 

graduate employability and national economic production. 

3. Methodology 

To guarantee an open and repeatable research procedure, 
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this systematic review adheres to the PRISMA 2020 (Pre-

ferred Reporting Items for Systematic Reviews and Meta-

Analyses) standards. 

3.1. Search Strategy and Data Selection 

Table 2. Database Retrieval Results. 

Database Records Identified 

Scopus 215 

Web of Science 145 

Google Scholar 180 

Total Records 540 

To guarantee a thorough and open selection procedure, this 

systematic review adhered to PRISMA 2020 principles. A 

thorough search of scholarly databases, such as Scopus, 

Google Scholar, and Web of Science, was carried out to find 

pertinent material. A variety of keywords were used in the 

search strategy, including ("digital leadership" OR "leadership 

4.0") AND ("TVET" OR "vocational education") AND ("in-

dustry 4.0" OR "digital transformation") AND ("labor market 

alignment" OR employability). Three main academic data-

bases were searched in an organized manner to guarantee a 

thorough evaluation. Table 2 lists the 540 documents that were 

found during the first search. This wide yield shows how sen-

sitive the search method was in finding pertinent material in 

the fields of technology, education, and management. 

A total of 540 entries were found using the first search 

method in three well-known academic databases: Google 

Scholar (180), Web of Science (145), and Scopus (215). The 

search strategy's sensitivity in catching a wide spectrum of lit-

erature about Industry 4.0, digital leadership, and TVET sys-

tems is demonstrated by this large first result. The multidisci-

plinary character of the study, which covers the fields of edu-

cation, management, and technology, is reflected in the differ-

ence in record counts among databases, with Scopus offering 

the largest yield. After removing duplicates from this method-

ical retrieval approach, pertinent studies were reviewed for 

quality and conformity with the Sextuple-A framework. 

 
Figure 2. PRISMA flow diagram for SLR. 

 PRISMA flow diagram for Systematic Literature Review 

4. Inclusion  

Activity: - Final Synthesis   

Criteria: - High impact studies selected 

for framework validation  

Count 42 

 

Topic reviewed: Digital Leadership 4.0, Institutional Agility, Labor Market Alignment, In 

Ethiopian TVT under Industry 4.0 

1. Identification 

Activity: - Database Search  

Criteria: - Scopus, Google Scholar, Web of 

Science (2020-2026) 

Count 540 

2. Screening   

Activity: - Initial Filtering   

Criteria: - Removal of duplicates 

and nonacademic sources  

Count 312 

 

Record Identification from 

databases   

• Scopus  

• Google Scholar 

• Web of Science  

=>540 Total Identified  

Records excluded(n-228) 

• Duplicates Records  

• Nonacademic sources  

• Irrelevant titles/ abstracts  

• Outside the scope  

Remaining Records 312 

  

   

Final Inclusion  

• High-quality Empirical studies  

• Conceptual/theoretical papers  

• Policy and strategy papers  

• Systematic reviews and meta-analyses 

• Studies included in the final synthesis: 

Count 42 

•  

3. Eligibility  

Activity: - Full text Review  

Criteria: - Relevant to “TVT 

Leadership” and Industry 4.0 

Count 86 

 

Records excluded(n=226) 

• Not relevant to TVT leadership 

• Not related to industry 4.0 

• Insufficient empirical; 

/theoretical depth  

• Irrelevant to Ethiopian or 

similar context 

• Remaining Records 86 
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3.2. Study Population and Systematic Selection 

In order to identify literature pertinent to bridging the skills-

maturity gap in Industry 4.0, the study employed a controlled 

sampling approach. The population consists of peer-reviewed 

papers, policy studies, and conference proceedings that focus 

on TVT leadership and digital transformation [18]. The eval-

uation procedure started with the identification of 540 records, 

as shown in Figure 2. High-impact studies were found to be 

qualified for the final synthesis after titles, abstracts, and full-

text evaluations were screened using stringent inclusion crite-

ria (peer-reviewed papers, 2020–2026, English language, fo-

cus on TVET leadership). 

The review process follows a strict, four-stage systematic 

flow that is intended to guarantee the repeatability and trans-

parency of the evidence base, as shown in Figure 2. The 

method starts with the Identification step, which explains the 

extensive search that was done using Google Scholar, Web of 

Science, and Scopus. This step guarantees that the initial 

search strategy was sensitive enough to collect the whole 

range of potentially relevant literature discussing digital lead-

ership and industrial transformation inside TVET systems by 

compiling a total of 540 items. 

The screening step is the initial filter for data quality after 

identification. In order to remove duplicates and determine fun-

damental thematic relevance, the discovered records were care-

fully examined throughout this step. In order to ensure that only 

high-quality data passed on to the next stages of evaluation, this 

filtration method eliminated studies that did not fit predeter-

mined criteria, such as non-peer-reviewed commentary or re-

search focusing on industries other than vocational education. 

A thorough full-text evaluation of the remaining documents was 

part of the third step, eligibility. Each item was thoroughly as-

sessed during this crucial stage in accordance with stringent in-

clusion and exclusion criteria to ascertain its direct applicability 

for the particular research issues guiding this investigation. For 

the final analysis, only those books that offered significant, em-

pirically supported insights on leadership-driven institutional 

change were kept. 42 high-impact studies were found to be eli-

gible and chosen for the final theme synthesis, as confirmed by 

the Included stage. This too rough selection confirms that the 

research's conclusions are drawn from a solid, objective, and 

methodically selected body of literature. The technique creates 

a clear, verifiable pathway that supports the study's results in 

existing academic research by going from a broad net of 540 

initial records to a focused sample of 42. 

3.3. Inclusion and Exclusion Criteria 

The following standards were used in order to preserve the-

matic focus: 

1) Inclusion: English-language, peer-reviewed publica-

tions, policy studies, and conference proceedings with an 

emphasis on institutional leadership and digital maturity 

in TVET; published between 2020 and 2026. 

2) Exclusion: Research that is only focused on primary or 

tertiary (university) education; non-peer-reviewed com-

mentary; studies that do not have an institutional leader-

ship emphasis. 

3.4. Quality Appraisal 

We used the JBI (Joanna Briggs Institute) Quality Appraisal 

Criteria to make sure the 42 studies that were considered for 

the final synthesis were reliable. Based on the following indi-

cators, each study was assessed using a binary scale: 

Table 3. Quality Appraisal Criteria & Scoring (Aggregated). 

Criterion Average Score (out of 1) 

Clear research objectives 0.95 

Appropriate methodology 0.90 

Data collection rigor 0.85 

Analytical rigor 0.88 

Theoretical contribution 0.92 

The high average scores for all categories, as shown in Ta-

ble 3 above, especially the theoretical contribution score of 

0.92 and the clear research aims score of 0.95, demonstrate 

that the chosen literature offers a solid basis for this systematic 

review. This thorough quality screening guarantees that the 

next theme analysis is taken from high-impact research that 

exhibit notable methodological and analytical rigour in addi-

tion to being representative of the field. This study retains the 

empirical accuracy needed for high-impact, Scopus-indexed 

research by integrating the operational indicators from Table 

3 with the high quality-appraisal scores found in Table 3. 

3.5. Thematic Synthesis Procedure 

The study synthesis was carried out in five iterative rounds 

to guarantee the study's conclusions were produced methodi-

cally and without researcher bias. This process made it possi-

ble to combine various qualitative data from the 42 chosen 

studies into a single conceptual model [24, 30]. 

1) Data Extraction: Key leadership results, research design, 

and study context were among the essential metadata that 

were taken from each qualifying study and combined into 

a standard Excel matrix. This made guaranteed that varia-

bles were tracked consistently across the literature. 

2) Coding: A line-by-line examination of the chosen papers 

produced the first codes. This phase concentrated on 

identifying organizational traits and recurrent leadership 

behaviors, such as "digital mindset," "sensing capacity," 

and "technological pedagogical knowledge." 
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3) Theme Generation: The original codes were grouped 

into potential themes through an iterative process of 

comparison and classification. During this phase, certain 

leadership techniques were categorized into more gen-

eral organizational domains including Data-Driven De-

cision-Making, Agile Governance, and Digital Fluency. 

4) Thematic Synthesis: The six pillars of the Sextuple-A 

Framework AI Integration, Architectural Maturity, Ana-

lytical Leadership, Automated Alignment, Agile Gov-

ernance, and Applied Transformation were created by 

synthesizing the themes that were found. Global Indus-

try 4.0 trends were specifically matched to the opera-

tional metrics listed in Table 3 during this stage [13]. 

5) Validation: Lastly, the synthesis was cross-checked 

against the source texts to make sure the results appro-

priately represented the evidence that had been pub-

lished. In order to reduce the possibility of researcher 

bias and guarantee that the final theme output remained 

loyal to the source material, any differences were exam-

ined and resolved. 

4. Analysis and Discussion 

4.1. Core Requirements for Excellence and the 

Skills-Maturity Gap (RQ1) 

TVET excellence in the Fourth Industrial Revolution (4IR) 

era has advanced beyond static resource accumulation, as 

shown by the methodical synthesis of 42 high-impact research 

projects. A fundamental shift towards Instructor Digital Flu-

ency and Institutional Readiness is now necessary for success 

[21]. The gap between Digital Fluency defined as the sophisti-

cated application of AI and Big Data to handle complex indus-

trial challenges and Digital Literacy the fundamental capacity 

to run computer systems is one of the study's main conclusions. 

Table 4. Thematic Synthesis of Core Industry 4.0 Competencies. 

Theme Number of Studies Representative Studies 

Digital Fluency 24 [14, 33] 

Institutional Agility 19 [23, 27] 

Industry Partnerships 17 [3, 15] 

Labor Market Alignment 21 [19, 28] 

 

Table 4 shows that there is a considerable Skills-Maturity 

Gap with relation to higher-level abilities, even though many 

teachers have a basic degree of digital literacy. In particular, 

results indicate a serious shortcoming in Big Data Analytics 

and Cyber-Physical Systems (CPS) management [14, 17]. The 

biggest barrier to modernizing TVET colleges is this gap, 

which continues to be the fundamental reason why institutions 

are unable to successfully connect their curriculum to the 

high-tech demands of the modern manufacturing industry. 

4.2. Impact of Leadership Archetypes on Institutional Success (RQ2) 

 
Figure 3. Leadership Archetypes and Institutional Success. 
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As a crucial "on/off switch" for institutional growth, the 

study claims that the dean's digital mindset is the primary 

measure of success. According to research, there are "4.0 

Digital Leaders" and "Digital Avoiders." 4.0 Digital Leaders 

use Dynamic Capabilities to find and take advantage of tech-

nology possibilities; this strategy has been shown to increase 

organizational agility and partnership success. On the other 

hand, Digital Avoiders rely on transactional, antiquated 

management techniques, which inhibits their ability to align 

institutional culture with 4IR's systemic needs and their pro-

spects of securing high-value industrial collaborations. This 

study highlights the dean's digital mentality as the last 

"on/off switch" for institutional change in order to address 

the influence of leadership archetypes on institutional suc-

cess. The following model conceptualizes the connection be-

tween various leadership philosophies and organizational re-

sults: 

The division of institutional results according to leader-

ship orientation is shown in Figure 3 above. Using a proac-

tive strategy to "sense, seize, and transform" institutional 

processes, Digital 4.0 Leaders work at the nexus of strategic 

vision and dynamic capabilities. They effectively promote 

organizational agility by utilizing these competencies, which 

results in strong industrial alliances and high-value collabo-

rations. The chart, on the other hand, illustrates how Digital 

Avoiders are still constrained by traditional, transactional 

management. Due to a structural bottleneck caused by this 

reliance on antiquated administrative practices, the organi-

zation is unable to adapt its culture to the demands of the 

Fourth Industrial Revolution (4IR). Therefore, the dean's ar-

chetype serves as the fundamental factor that determines 

whether an institution becomes digitally fluent or stays static, 

as the graphic illustrates. 

4.3. Validation of the Sextuple-A Model as a 

Strategic Strategy (RQ3) 

In order to answer the third research question on the validity 

of the Sextuple-A framework, Table 5 below shows how these 

pillars have been empirically confirmed by theme synthesis. 

This validation procedure, which builds on the theoretical un-

derpinnings outlined in Section 2.3, shows that these dimen-

sions are more than just conceptual; rather, they are practical 

tools for resolving the "Vocational Paradox." 

Table 5. Validation of the Sextuple-A Pillars through Thematic Synthesis. 

Pillar Finding / Validation Theoretical Alignment 

AI Integration Shifts instructor role to augmented learning facilitator. [14] 

Architectural Maturity Focuses on Smart physical and digital infrastructure. [6, 12] 

Analytical Leadership Identifies data-driven governance as the driver for efficiency. [20] 

Automated Alignment Real-time synchronization reduces structural unemployment. [3, 15] 

Agile Governance Validated as the capability to Sense and Seize opportunities. [23, 27] 

Applied Transformation Success measured by high-tech labor market absorption. [28] 

 

The transformation of the "6As" from a merely theoretical 

model into an evidence-based, strategic plan for TVET reform 

is seen in Table 5 above. The table shows that institutional 

effectiveness is immediately observable through tangible 

measures, most notably labor market absorption measure-

ments, by connecting each pillar to particular validation re-

sults and academic literature. As a result, this theme synthesis 

supports the Sextuple-A model as a useful tactic for deans and 

legislators to go beyond theoretical discourse and execute real, 

Industry 4.0-ready changes in their establishments. With the 

use of labor market absorption measures, this table transforms 

the 6As from a conceptual model into an evidence-based 

TVET reform path. 

4.4. The Relationship Between Variables and 

the Mediating Role of Agility (RQ4) 

According to this study, institutional agility has a major me-

diating role in the link between labor market alignment and 

digital leadership. According to the evidence compiled from 

the 42 analyzed research, the dean's digital fluency affects in-

stitutional preparedness by about 70% [2, 22]. This suggests 

that if leadership is unable to change the underlying institu-

tional culture, high-tech investments and policy requirements 

will essentially remain inactive. 

The dean is the main "Vocational Intelligence" architect, as 
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the conceptual framework illustrates. The institution can tran-

sition from passive technical training to active industrial syn-

chronization thanks to their capacity to combine digital com-

petency with strategic governance. The key mediating factor 

that transforms a leader's digital perspective into concrete, 

market-aligned graduate capabilities is institutional agility. 

Without this flexibility, the "vocational paradox" the discrep-

ancy between institutional production and industry demand 

grows. Thus, as highlighted by modern governance frame-

works, our study validates that developing leadership digital 

fluency is the main lever for boosting an institution's respon-

siveness [27]. 

5. Conclusion and Future Research 

Directions 

5.1. Theoretical Contributions 

This study provides four primary theoretical contributions 

to the field of vocational education: 

1) Contribution 1: presents the Sextuple-A Framework for 

Vocational Intelligence. This concept replaces binary 

"tech-adoption" measures with a comprehensive, six-di-

mensional model of institutional digital maturity. 

2) Contribution 2: applies the theory of dynamic capabili-

ties to TVET leadership. This study offers a fresh per-

spective on institutional governance by applying sensing, 

seizing, and changing capacities particularly to TVET 

deans. 

3) Contribution 3: Shows how institutional agility plays a 

mediating function. This study offers empirical evidence 

that leadership influences labor market results by first 

cultivating an agile organizational culture rather than di-

rectly. 

4) Contribution 4: Offers a contextualized understanding 

of the digital transition of TVET systems in underdevel-

oped nations. It provides a methodology for closing the 

governance-technical gap and illustrates how it appears 

in emerging economies. 

5.2. Conclusion 

This study's main finding is that, rather than being a simple 

lack of physical infrastructure, the "Vocational Paradox" seen 

in the TVET sector is essentially a mismatch between leader-

ship and maturity. The research reveals that the continuation 

of static, transactional leadership styles is the main barrier to 

Industry 4.0 integration, even while technological resources 

are required. Because they don't offer the strategic perspective 

needed to navigate a digital market, these antiquated ap-

proaches hinder career progression. 

This study demonstrates that the Sextuple-A Framework is 

a reliable tool for helping institutions advance from basic dig-

ital skills to true digital fluency. According to the research, the 

key factor that turns technology investments into real-world 

job market success is institutional agility.  ltimately, deans 

and institutional leaders are the primary catalysts of this suc-

cess, as their "Vocational Intelligence" directly determines 

graduate employability in the modern economy.  y shifting 

away from reactive management toward proactive, data-

driven leadership, TVET institutions can overcome the voca-

tional dilemma and continue to drive national economic pro-

duction.. 

5.3. Recommendations 

This study suggests a multi-stakeholder strategy to close the 

gap between policy and practice and guarantee the effective 

implementation of Industry 4.0 standards. The goal of these 

suggestions is to help TVET institutions move from ad hoc 

technology use to integrated digital excellence. 

5.3.1. For the Ministry of Labor and Skills (MoLS) 

1) Establish a mandatory Digital Leadership Certification: 

Instead of focusing on fundamental digital literacy, 

MoLS could mandate that all TVET deans and top offi-

cials earn a certification in dynamic capacities. In order 

to stay relevant in a volatile global economy, this curric-

ulum must place a strong emphasis on the strategic ca-

pacity to identify technology trends, coordinate re-

sources, and reorganize institutional structures. 

2) Develop a national Digital Leadership Competency 

Framework: This will ensure that leadership perfor-

mance is assessed using 4IR readiness measures and 

standardize expectations for institutional heads. 

3) Introduce Industry 4.0 TVET standards: Colleges should 

be encouraged to put strategic alignment ahead of ge-

neric equipment acquisition by tying funding to digital 

maturity criteria. 

5.3.2. For TVET Institutions 

1) Adopt the Sextuple-A Framework for auditing: To eval-

uate digital readiness in key areas, colleges should adopt 

the Sextuple-A Model as a standardized audit instrument. 

2) Shift investment toward Architectural Maturity: Smart 

Campus" investment priorities need to be drastically al-

tered. Instead of buying generic equipment, funds could 

be allocated to networked digital ecosystems, such as 

cyber-physical labs and data-sharing infrastructure. 

3) Establish Training Factories: Polytechnic universities 

ought to build "living laboratories." These facilities pro-

vide real-time, hands-on training that replicates contem-

porary industrial environments by collaborating with in-

dustry to provide state-of-the-art infrastructure, guaran-

teeing graduates have the instant preparedness needed by 

the workforce. 

4) Strengthen Industry Advisory Boards: These boards 

ought to be used to guarantee ongoing pedagogical con-

gruence and curricular relevance. 
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5) Implement labor market intelligence systems: Institu-

tions must move toward real-time tracking of regional 

industrial demand to adjust training outputs dynamically. 

5.3.3. For Industry Partners 

1) Expand work-integrated learning: The industry has to 

give employees and trainees more chances to obtain real-

world experience. 

2) Develop dual-training models: To guarantee that class-

room theory is supported by real-world application, part-

ners should sponsor programs in which students alter-

nate between the classroom and the manufacturing floor. 

3) Participate in active curriculum co-design: To guaran-

tee that the skills taught at TVET institutions align with 

the tools and procedures presently used in the market, 

industry specialists must work closely with educators. 

5.4. Limitations 

Although this report offers a solid reform plan, it has the 

following drawbacks: 

1) Because the study was limited to English-language re-

search, it could have missed pertinent regional literature. 

2) The evaluation period was restricted to 2020–2026, en-

compassing a particular phase of swift digital transfor-

mation. 

3) Because the area is still in its infancy, some of the data 

given is conceptual rather than empirical. 

4) No statistical meta-analysis was carried out because the 

results were synthesized subjectively. When applied to 

non-TVET systems or radically different geopolitical 

situations, the model's generalizability could be re-

stricted. 

Future Research Directions 

The following study directions are suggested in order to en-

hance this research agenda and improve the integration of In-

dustry 4.0 and leadership: 

1) Empirical validation of the Sextuple-A Framework: To 

assess the model's suitability in a variety of institutional 

contexts, future research should make use of extensive 

quantitative surveys. 

2) Development of a Digital Leadership Maturity Scale: A 

standardized tool is required to assess TVET leaders' 

preparedness to apply Industry 4.0 tactics. 

3) Longitudinal studies of TVET graduates: To measure the 

framework's economic impact, future research should 

monitor long-term employment and career routes, com-

paring graduates from Sextuple-A validated colleges 

with those from traditional institutions. 

4) Comparative studies between urban and rural TVET in-

stitutions: The adaptation of the Sextuple-A Framework 

for rural areas with limited resources and unique re-

gional industrial demands should be the subject of future 

research. 

5) Mixed-method examinations of institutional agility: In-

depth studies are required to understand the precise in-

ternal mechanisms through which agility mediates the 

relationship between leadership and market alignment. 

6) Addressing AI governance, ethics, and data privacy: As 

institutions embrace automated labor market alignment 

and AI-driven pedagogical tools, research must address 

the ethical implications and data privacy challenges in-

herent in these transitions. 

7) Instructor-focused pedagogical research: Future work 

should investigate the precise professional development 

models required to move teaching staff from basic digi-

tal literacy to advanced digital fluency, extending the 

framework's focus from institutional governance to 

classroom delivery. 
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