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	The rapid advancement of Industry 4.0 technologies has transformed workforce qualification requirements, placing greater emphasis on soft skills alongside technical competencies. As institutions responsible for preparing skilled graduates, vocational higher education institutions must ensure that their curricula respond to these changing industrial demands. This study aims to identify the essential soft skills required in the Industry 4.0 era and to explore appropriate approaches for developing these competencies within vocational education. The study employed a qualitative research design using a literature review approach by analyzing relevant books, journal articles, and previous research on vocational education and soft skill development. The findings indicate that critical thinking and problem-solving, communication and collaboration, and emotional intelligence are the most essential competencies expected by Industry 4.0. Furthermore, simulation-based learning is identified as an effective instructional approach for strengthening these competencies by integrating authentic learning experiences with digital and virtual technologies. The study concludes that systematic integration of soft skill development into vocational education is necessary to enhance graduate competitiveness and improve their readiness to meet the evolving demands of Industry 4.0.
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1. INTRODUCTION
[bookmark: _heading=h.1fob9te]The rapid advancement of digital technologies has accelerated the transition toward the Fourth Industrial Revolution (Industry 4.0), fundamentally transforming industrial processes, organizational structures, and workforce competency requirements. Emerging technologies such as artificial intelligence (AI), the Internet of Things (IoT), big data analytics, cloud computing, and automation have reshaped the way industries operate and compete globally. This transformation extends beyond technological innovation by requiring workers to possess higher-order competencies that enable them to adapt to complex, technology-driven environments. Consequently, educational institutions, particularly vocational higher education, are expected to prepare graduates who are capable of responding to these evolving industrial demands.

Vocational education plays a strategic role in developing graduates equipped with practical knowledge, technical expertise, and professional competencies aligned with labor market needs. Unlike general higher education, vocational institutions emphasize work-based learning and industry relevance to ensure graduates are ready for professional practice. However, despite this orientation, many vocational graduates continue to experience difficulties in meeting current workforce expectations because industrial employers increasingly prioritize soft skills alongside technical competencies. Skills such as communication, collaboration, adaptability, critical thinking, and emotional intelligence have become essential qualifications for employees working in highly digitalized environments.

Previous studies have highlighted the importance of integrating soft skills into vocational education to improve graduate employability and professional performance. Research has consistently identified critical thinking, problem-solving, teamwork, communication, and emotional intelligence as competencies required to support sustainable career development in Industry 4.0. Nevertheless, most previous studies have primarily focused on identifying required competencies without comprehensively discussing instructional approaches that effectively facilitate soft skill development within vocational higher education.

This gap indicates the need for a more comprehensive analysis that not only identifies the soft skills demanded by Industry 4.0 but also examines learning approaches capable of strengthening these competencies in vocational education. Addressing this issue is essential because curriculum transformation alone is insufficient without appropriate learning strategies that encourage students to actively develop interpersonal and cognitive competencies relevant to industrial practice. Practice-oriented learning supported by digital technologies has become increasingly important to bridge the gap between academic preparation and workplace expectations.

Therefore, this study aims to analyze the essential soft skills required by Industry 4.0 and to examine appropriate approaches for developing these competencies within vocational higher education. Specifically, this study explores simulation-based learning as a learning approach that integrates authentic practice with digital technologies to enhance students' readiness for the future workforce. The findings are expected to contribute to the development of vocational education by providing recommendations for curriculum designers, educators, and policymakers in preparing graduates who are not only technically competent but also equipped with the soft skills necessary to succeed in the rapidly changing industrial landscape.


2. METHOD 
[bookmark: _heading=h.tyjcwt]This study employed a qualitative research design using a literature review approach to examine the development of soft skills in vocational higher education within the context of Industry 4.0. A literature review was selected because it enables researchers to synthesize and critically analyze previous studies to identify current knowledge, research trends, and gaps related to the research topic. This approach provides a comprehensive understanding of the competencies required by the industrial sector and the learning strategies that can support their development. 
The data used in this study were obtained from secondary sources, including peer-reviewed journal articles, academic books, conference proceedings, and relevant research reports discussing Industry 4.0, vocational education, soft skills, and instructional innovation. The selected literature focused on publications addressing workforce competency requirements and educational strategies relevant to vocational higher education. The collected references were reviewed to ensure their relevance to the research objectives.
The data collection process consisted of three stages. First, relevant literature was identified through systematic searches using keywords related to Industry 4.0, vocational education, soft skills, and simulation-based learning. Second, the identified publications were screened based on their relevance to the research objectives and their contribution to understanding workforce competency development. Finally, the selected literature was organized according to major themes representing the competencies required by Industry 4.0 and the instructional approaches used to develop those competencies. 
Data were analyzed using qualitative content analysis. The analysis involved reading each selected source thoroughly, coding important findings, grouping similar concepts into thematic categories, and interpreting relationships among the identified themes. The analysis focused on two major aspects: (1) identifying the essential soft skills required by Industry 4.0 and (2) examining learning approaches that effectively facilitate soft skill development in vocational higher education. The synthesized findings were then interpreted to formulate recommendations for strengthening vocational education in response to current industrial transformation.
The overall research procedure consisted of five sequential stages: (1) identifying the research problem, (2) collecting relevant literature, (3) screening and selecting eligible references, (4) conducting thematic content analysis, and (5) synthesizing the findings to develop recommendations for vocational education practices in the Industry 4.0 era.

RESULTS AND DISCUSSION
[bookmark: _heading=h.3dy6vkm]In This study synthesized findings from previous literature to identify the soft skills required by Industry 4.0 and to examine instructional approaches that effectively support their development in vocational higher education. The analysis indicates that technological transformation has shifted workforce demands beyond technical expertise toward competencies that enable graduates to adapt, collaborate, and solve increasingly complex problems. Three major competency domains consistently emerged across the reviewed literature: critical thinking and problem-solving, communication and collaboration, and emotional intelligence. Furthermore, the analysis revealed that simulation-based learning represents one of the most appropriate pedagogical approaches for developing these competencies within vocational education.

3.1 Critical Thinking and Problem-Solving Skills
The findings demonstrate that critical thinking and problem-solving are among the most frequently identified competencies required by Industry 4.0. The integration of automation, artificial intelligence, and digital technologies has increased the complexity of workplace challenges, requiring employees to analyze information, evaluate alternatives, and make effective decisions within dynamic environments. Consequently, vocational graduates are expected not only to master technical procedures but also to demonstrate higher-order thinking skills that enable continuous adaptation to technological change. 
The reviewed studies consistently emphasize that critical thinking enables individuals to identify workplace problems systematically, while problem-solving skills support the development of innovative and practical solutions. These competencies contribute directly to workplace productivity because employees increasingly encounter situations requiring analytical reasoning rather than routine task execution. Therefore, vocational education should integrate authentic learning activities that encourage inquiry, analysis, reflection, and decision-making throughout the learning process instead of emphasizing procedural knowledge alone.
The present findings support previous research highlighting critical thinking as one of the essential competencies for future employment. Rather than viewing soft skills as complementary attributes, Industry 4.0 positions these competencies as fundamental requirements for sustainable employability.

3.2 Communication and Collaboration Skills
Another significant finding concerns the growing importance of communication and collaboration skills. Digital transformation has changed organizational structures into more collaborative and interdisciplinary environments where employees interact across different professional backgrounds and geographical locations. As a result, graduates are expected to communicate effectively, both face-to-face and through digital communication platforms. 
The reviewed literature indicates that communication extends beyond the ability to exchange information. Effective communication also includes active listening, constructive feedback, negotiation, presentation skills, and professional interaction with diverse stakeholders. Similarly, collaboration now requires digital literacy because teamwork increasingly occurs through virtual platforms, cloud-based applications, and online project management systems.
These findings suggest that vocational education institutions should redesign learning environments to provide collaborative learning experiences. Project-based learning, collaborative assignments, interdisciplinary projects, and industry-based case studies offer valuable opportunities for students to strengthen communication and teamwork competencies while simultaneously improving professional confidence.

3.3 Emotional Intelligence as a Workforce Competency
Besides cognitive competencies, emotional intelligence emerged as another important soft skill demanded in Industry 4.0. Although technological capabilities continue to expand, workplace performance remains highly dependent on human interaction, adaptability, and emotional regulation. Emotional intelligence enables individuals to manage stress, maintain motivation, resolve interpersonal conflicts, and build productive professional relationships. 
The literature demonstrates that emotionally intelligent graduates tend to adapt more successfully to organizational changes because they are capable of balancing technical responsibilities with social interaction. In highly dynamic work environments, employees frequently collaborate within multidisciplinary teams where interpersonal competence significantly influences organizational performance. Consequently, emotional intelligence should receive equal attention alongside technical competence within vocational education curricula.
These findings reinforce the perspective that graduate employability depends not only on knowledge acquisition but also on the ability to interact effectively with colleagues, clients, and organizational stakeholders.

3.4 Simulation-Based Learning for Soft Skill Development
The final finding concerns instructional strategies capable of facilitating soft skill development. Among various pedagogical approaches identified in the literature, simulation-based learning (SBL) appears to provide the strongest alignment with Industry 4.0 characteristics. This approach creates authentic learning experiences by allowing students to participate in realistic professional situations while integrating digital technologies, virtual environments, and practical decision-making activities. 
Simulation-based learning supports simultaneous development of technical and non-technical competencies. During simulation activities, students are required to communicate, collaborate, solve unexpected problems, make decisions under pressure, and reflect upon their performance. These learning experiences closely resemble workplace situations, thereby reducing the gap between academic learning and industrial practice.
Another advantage of simulation-based learning is its flexibility in utilizing emerging technologies such as virtual simulation, augmented reality, artificial intelligence, and digital laboratories. These technologies provide opportunities for repeated practice without exposing learners to workplace risks, while simultaneously improving confidence, adaptability, and professional readiness.
Overall, the findings suggest that simulation-based learning represents an effective instructional strategy for strengthening soft skills in vocational higher education. Integrating this approach into vocational curricula can enhance graduate preparedness to meet the competency demands of Industry 4.0 while supporting lifelong learning and professional adaptability.

3. CONCLUSION
This study examined the soft skills required to meet the workforce demands of Industry 4.0 and explored appropriate approaches for developing these competencies within vocational higher education. The findings demonstrate that critical thinking and problem-solving, communication and collaboration, and emotional intelligence constitute the primary soft skills expected by modern industries. These competencies complement technical expertise and enable graduates to adapt effectively to increasingly digital, collaborative, and dynamic work environments.
The study further identifies simulation-based learning as an instructional approach capable of integrating technical and interpersonal competency development through authentic and technology-supported learning experiences. The implementation of this approach may strengthen graduate employability by reducing the gap between academic learning and industrial practice.
The findings provide practical implications for vocational higher education institutions, curriculum developers, and educators in designing learning environments that systematically integrate soft skill development into vocational programs. Future research is recommended to investigate the effectiveness of simulation-based learning through empirical studies involving vocational students from different disciplines and educational contexts, thereby providing stronger evidence for its implementation in Industry 4.0-oriented education.
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