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 ABSTRACT 
 This study aims to synthesize empirical evidence on the relationships 

among Industry 4.0–driven digital technologies, soft skills 

development, psychological well-being, and graduate employability 

in higher education, with particular attention to mediating and 

moderating mechanisms. A Systematic Literature Review (SLR) was 

conducted following PRISMA 2020 guidelines using the Scopus 

database, applying inclusion criteria related to publication year 

(2020–2025), document type, language, subject area, and relevance, 

resulting in 21 empirical studies analyzed through thematic analysis. 

The findings indicate that digital technologies function as conditional 

enablers of soft skills, demonstrating stronger effects when 

embedded in experiential and participatory pedagogies; digital 

learning environments also show ambivalent effects on 

psychological well-being, enhancing engagement when well 

designed but generating stress when pedagogical and organizational 

support is inadequate. Furthermore, soft skills consistently emerge 

as dominant predictors of employability beyond technical skills 

alone, while psychological well-being plays a crucial mediating role 

in the relationship between digital technologies, soft skills, and 

career outcomes, with leadership, organizational culture, and 

learning ecosystems acting as key moderating factors. These findings 

imply that higher education institutions must adopt integrated 

educational management strategies that balance digital innovation 

with soft skills development and psychological well-being to 

sustainably enhance graduate employability in the Industry 4.0 era. 
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INTRODUCTION 

The rapid transformation of higher education in the era of Industry 4.0 has 

become a critical issue for society, as universities are increasingly expected to 

prepare graduates who are not only technically competent but also adaptable, 

resilient, and employable in highly dynamic labor markets. Digital technologies 

such as learning platforms, simulations, analytics, and online collaboration tools 

are widely promoted as solutions to enhance learning quality and workforce 

readiness. However, technology alone does not automatically translate into 

better outcomes. Its societal relevance lies in how effectively it contributes to 

human development, social mobility, and economic sustainability. Empirical 

evidence shows that graduates’ success in the labor market depends not only on 

digital proficiency but also on soft skills and psychological readiness to navigate 

complex work environments (Haleem et al., 2022; Dávila-Laguna et al., 2025). 

Consequently, understanding how digital transformation in higher education 

can holistically support human capital development is essential for societies 

seeking inclusive growth and sustainable development. This research is therefore 

important because it addresses the broader societal challenge of aligning digital 

innovation in education with meaningful employability outcomes. 

Despite the widespread adoption of digital technologies, higher education 

institutions face persistent societal problems related to graduate unemployment, 

skill mismatch, and declining well-being among students. Many graduates enter 

the labor market with strong technical knowledge but limited soft skills such as 

communication, teamwork, leadership, and adaptability, which employers 

increasingly value (Dewi, 2025; Kusumawati, 2025; Najiburohman et al., 2025; 

Syafiih, 2025). At the same time, intensified digital learning environments may 

unintentionally contribute to stress, technostress, and burnout when institutional 

support and pedagogical design are insufficient. These conditions create a 

paradox in which technological advancement coexists with declining 

employability outcomes and student well-being. Prior studies indicate that 

digital technologies rarely exert a direct effect on employability; instead, their 

impact depends on pedagogical integration and institutional readiness (Haleem 

et al., 2022). This general problem highlights a gap between societal expectations 

of higher education and the actual outcomes experienced by graduates. 

Addressing this gap requires a deeper understanding of the mechanisms linking 

digital transformation, human skills development, psychological well-being, and 

employability. 

In practice, field phenomena across higher education institutions reveal 

uneven outcomes of digital transformation initiatives. While some universities 

successfully leverage simulations, project-based learning, and service-learning to 

foster soft skills and engagement, others struggle with superficial digitalization 
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focused primarily on administrative efficiency. Students often report mixed 

experiences: digital tools enhance flexibility and access but also introduce 

cognitive overload and reduced social interaction. Empirical studies show that 

soft skills tend to develop more effectively in experiential and collaborative 

learning environments, particularly when supported by authentic digital tools 

(Kupis et al., 2025; Fang et al., 2025; Mohammed & Ozdamli, 2024). Conversely, 

poorly designed digital learning environments can undermine psychological 

well-being and learning quality (Saleem et al., 2024; Avcı, 2025). These 

contrasting realities illustrate that digital technologies function as conditional 

enablers rather than universal solutions. Understanding these real-world 

dynamics is crucial for designing higher education systems that genuinely 

enhance employability while safeguarding students’ psychological health. 

Existing literature has extensively examined digital transformation in 

higher education, focusing on technology adoption, digital competencies, and 

innovative pedagogies (Holid, 2025; Nuraini et al., 2025; Yahya, 2023). Numerous 

studies highlight the potential of Industry 4.0 technologies to support active 

learning, collaboration, and skills development when embedded in experiential 

pedagogical strategies (Haleem et al., 2022; Fang et al., 2025; Kupis et al., 2025). 

Parallel research streams emphasize the growing importance of soft skills as 

central components of employability and early career success, often surpassing 

technical skills alone (Mohammed & Ozdamli, 2024; Pianda, 2024). Additionally, 

emerging studies address psychological well-being in digital learning contexts, 

identifying both positive and negative effects depending on design quality and 

institutional support (Saleem et al., 2024; Avcı, 2025; Neagu & Vieriu, 2025). 

However, these strands of research largely remain fragmented, addressing 

technology, soft skills, and well-being in isolation rather than as interconnected 

elements within a unified framework. 

The fragmentation of prior research reveals a significant research gap. 

While individual studies acknowledge that digital technologies influence 

employability indirectly, few systematically integrate soft skills and 

psychological well-being as core explanatory mechanisms. Moreover, existing 

reviews often lack an explicit focus on mediation and moderation processes that 

explain why similar technologies produce different outcomes across institutional 

contexts (Barzansky & Fuentealba, 2024; Pianda, 2024). As a result, higher 

education leaders and policymakers have limited evidence-based guidance for 

designing curricula and institutional strategies that balance digital innovation 

with human-centered outcomes. Addressing this gap is essential, particularly in 

the context of Industry 4.0, where employability increasingly depends on the 

interaction between technological competence, human skills, and psychological 

resilience. This study positions itself within this gap by offering an integrative 
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synthesis that connects these dimensions into a coherent analytical framework. 

The novelty of this study lies in its integrative and human-centered 

perspective on digital transformation in higher education. Rather than treating 

digital technologies as direct drivers of employability, this research 

conceptualizes them as conditional enablers whose effectiveness depends on soft 

skills development and psychological well-being. By synthesizing empirical 

studies published between 2020 and 2025, this Systematic Literature Review 

advances the state of the art by explicitly modeling psychological well-being as a 

mediating variable and institutional factors as moderators. This approach 

responds to calls for more holistic frameworks that move beyond technological 

determinism toward sustainable and inclusive educational transformation 

(Barzansky & Fuentealba, 2024). Resolving this issue is important because it 

enables higher education institutions to design learning ecosystems that support 

both performance and well-being, thereby producing graduates who are not only 

employable but also resilient and socially adaptive. 

Based on the identified gaps, this study addresses the following research 

problem: how do Industry 4.0–based digital technologies influence graduate 

employability through soft skills development and psychological well-being in 

higher education contexts? The central argument proposed is that the 

relationship between digital technologies and employability is non-linear and 

mediated by human and psychological dimensions. Soft skills function as a 

bridge between digital learning experiences and labor market readiness, while 

psychological well-being determines whether these experiences translate into 

sustainable professional outcomes. Furthermore, curriculum design, institutional 

culture, and organizational support moderate these relationships, shaping their 

strength and direction. By articulating this argument, the study contributes 

theoretically by integrating human capital theory, well-being theory, and digital 

education research, and practically by offering insights for educational leaders 

seeking to align digital transformation with sustainable employability outcomes.. 

 

RESEACH METHOD  

This study employed a qualitative Systematic Literature Review (SLR) 

design guided by the PRISMA 2020 framework to ensure a transparent, rigorous, 

and replicable review process (Niam et al., 2024). The SLR approach was 

deliberately selected instead of a narrative review because the relationship 

between Industry 4.0–based digital technologies, soft skills, psychological well-

being, and employability is interdisciplinary and rapidly evolving. A systematic 

approach enables explicit documentation of search strategies, inclusion–

exclusion decisions, and synthesis procedures, thereby minimizing selection bias 

and enhancing methodological robustness. Moreover, SLR is particularly 
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suitable for identifying patterns, mechanisms, and conceptual relationships 

across heterogeneous empirical studies, which aligns with the aim of 

synthesizing mediating and moderating pathways rather than merely 

summarizing findings. 

The locus of the study was not a physical field site but a structured 

bibliographic database environment. Scopus was selected as the primary data 

source because it is one of the largest and most reputable international databases, 

providing broad coverage of peer-reviewed journals across education, social 

sciences, psychology, and management. This choice was justified by the need to 

capture high-quality, internationally indexed empirical studies that reflect recent 

developments in higher education during the Industry 4.0 period. The temporal 

scope of publications from 2020 to 2025 was chosen to ensure conceptual 

relevance, methodological currency, and alignment with post-pandemic digital 

transformation trends in higher education. 

Data collection was conducted through a systematic search strategy using 

the Scopus database via the TITLE–ABS–KEY fields. The search query combined 

four core constructs: Industry 4.0 or digital technologies, soft skills or human 

skills, psychological well-being, and employability or work readiness within 

higher education contexts. The initial search yielded 777 documents. A multi-

stage filtering process was then applied, including publication year, document 

type (articles only), language (English), subject area relevance, and topical 

relevance based on abstract and full-text screening. The selection process 

followed the PRISMA stages of identification, screening, eligibility, and 

inclusion, resulting in 21 articles that met all inclusion criteria and were included 

in the final synthesis. 

Data analysis was conducted using thematic analysis to identify recurring 

patterns, relationships, and explanatory mechanisms across the selected studies. 

Following established qualitative synthesis procedures, extracted data included 

study context, type of digital technology, soft skills dimensions, psychological 

well-being indicators, employability outcomes, methodological approaches, and 

key findings. Themes were generated inductively and iteratively, resulting in 

four overarching themes: digital technologies as conditional enablers of soft 

skills, ambivalent effects of digital learning on psychological well-being, soft 

skills as determinants of employability and professional development, and 

mediating and moderating mechanisms shaping these relationships. Particular 

attention was given to identifying mediators such as psychological well-being 

and moderators such as institutional support, leadership communication, and 

organizational culture, as evidenced in studies using SEM, mixed methods, 

qualitative analysis, and prior systematic reviews (Dávila-Laguna et al., 2025; 

Saleem et al., 2024; Gigliotti & Alvarez-Robinson, 2025; Ufermann et al., 2025). 
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To ensure the trustworthiness and validity of the findings, several 

verification strategies were applied. First, methodological transparency was 

maintained through explicit reporting of search strings, screening stages, and 

inclusion–exclusion criteria in accordance with PRISMA 2020 guidelines. Second, 

triangulation was achieved by synthesizing evidence from diverse 

methodological designs, including quantitative, qualitative, mixed-methods, 

experimental, and systematic review studies. Third, consistency checks were 

conducted by comparing themes across studies and examining convergence or 

divergence of findings within similar contexts. Finally, the credibility of 

interpretations was strengthened by grounding all thematic conclusions in 

explicitly cited empirical evidence, thereby enhancing the reliability and 

confirmability of the synthesis. 

 

RESULTS AND DISCUSSION  

Digital Learning Beyond a Technocratic Perspective 

The findings of this study challenge technocratic perspectives that position 

digital technologies and Industry 4.0 as direct and autonomous determinants of 

graduate employability. In line with contemporary digital learning literature, the 

synthesis demonstrates that digital technologies primarily function as enablers, 

whose impacts are highly contingent on pedagogical contexts and psychological 

conditions (Avcı, 2025; Ufermann et al., 2025). This confirms the argument that 

digital transformation in higher education should be understood as a socio-

technical process rather than merely the adoption of technological tools (Gigliotti 

& Alvarez-Robinson, 2025). 

From the perspective of Human Capital Theory, technology is expected to 

enhance graduates’ labor market value through competence development. 

However, the findings of this review indicate that competence accumulation 

does not automatically translate into positive career outcomes in the absence of 

adequate psychological mechanisms. This insight extends the theoretical 

boundaries of Human Capital Theory by emphasizing that employability 

outcomes depend not only on skill acquisition but also on the psychological and 

contextual processes that enable skills to be effectively mobilized in professional 

settings. 
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Soft Skills as Necessary but Insufficient Conditions for Employability 

Consistent with prior employability research, the findings under Theme 3 

reaffirm that soft skills such as communication, leadership, and adaptability are 

critical determinants of work readiness and professional development (Dávila-

Laguna et al., 2025; Pianda, 2024). However, this synthesis further reveals that 

soft skills constitute necessary but insufficient conditions for employability, as 

their effectiveness is strongly influenced by individuals’ psychological states. 

These findings align with the Job Demands–Resources (JD-R) Model, 

which conceptualizes digital technologies and intensified learning demands as 

potential job demands that may increase stress, while also recognizing their 

potential role as resources that enhance engagement when supported by 

appropriate pedagogical design and organizational support. Empirical studies 

on technostress in higher education highlight the crucial role of instructor and 

institutional support in maintaining learning quality and students’ psychological 

well-being, which subsequently relates to professional readiness (Saleem et al., 

2024; Avcı, 2025; Haleem et al., 2022). 

 

Psychological Well-Being as a Central Mediating Mechanism 

The main theoretical contribution of this article lies in repositioning 

psychological well-being as a central mediating mechanism rather than merely 

an outcome of digital learning. This proposition is strongly supported by 

empirical evidence from Dávila-Laguna et al. (2025), who explicitly modeled 

psychological well-being as a mediator between Industry 4.0 technology use, soft 

skills, and professional development. 

From the perspective of Self-Determination Theory (SDT), digital learning 

environments that support autonomy, competence, and social relatedness are 

more likely to enhance psychological well-being and facilitate the internalization 

of soft skills relevant to employability. Empirical findings on students’ digital 

well-being further demonstrate that the quality of online interactions and 

balanced technology use are closely associated with psychological well-being, 

which in turn relates to academic achievement and career readiness (Neagu & 

Vieriu, 2025; Mohammed & Ozdamli, 2024). These findings underscore the 

importance of psychological well-being as a key pathway through which digital 

learning experiences influence long-term professional outcomes. 

 

Explaining Contextual Variability through Moderating Factors 

Variations in findings across studies and institutional contexts can be 

explained by differences in organizational culture and institutional readiness. 

The Competing Values Framework (CVF) provides a useful analytical lens for 

understanding how organizational values such as flexibility versus control and 
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internal versus external orientation shape pedagogical practices, support 

mechanisms, and responses to digital disruption (Ataman & Safitri, 2024; 

Khotimah & FahmiSuhermanto, 2024; Maisuroh & Aisyah, 2024; Safitri, 2024). 

Within the framework of Organizational Culture Theory, institutions 

characterized by cultures that emphasize innovation, collaboration, and 

participation (e.g., clan and adhocracy cultures) are better positioned to 

maximize the benefits of digital technologies for soft skills development and 

psychological well-being. In contrast, hierarchical and control-oriented cultures 

tend to intensify psychological pressures and weaken the positive impacts of 

digital learning (Ufermann et al., 2025). These findings highlight the importance 

of aligning digital transformation initiatives with institutional culture and 

context-sensitive organizational interventions. 

 

Integration of Findings and Conceptual Advancement 

By integrating the four thematic findings into a unified framework, this 

article demonstrates that the relationship between digital learning technologies 

and employability is indirect and sequential rather than linear. The capability 

pathway (soft skills development) and the psychological pathway (psychological 

well-being) operate simultaneously, while contextual factors such as pedagogical 

design, organizational culture, and leadership support act as moderators that 

either amplify or constrain these relationships. 
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Figure 5. Integrated conceptual model illustrating the indirect 

relationship 

 
 between digital learning technologies and employability through soft 

skills development and psychological well-being, with pedagogical and 

organizational factors acting as contextual moderators. 

This integrative model helps explain inconsistencies in previous literature 

that examined technology, skills, or employability in isolation. By foregrounding 

human and psychological dimensions, the model provides a more 

comprehensive theoretical foundation for understanding digital transformation 

in higher education and offers clearer guidance for institutions seeking to 

enhance graduate employability in the context of Industry 4.0. 
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CONCLUSION  

This systematic literature review provides an important lesson: improving 

graduate employability in higher education cannot be achieved through the 

adoption of digital technology alone. Key findings indicate that the relationship 

between digital learning technologies, soft skills, and employability is indirect 

and gradual, operating through two key pathways: capability development (soft 

skills) and psychological mechanisms (psychological well-being). The key lesson 

from this research is that psychological well-being is a crucial prerequisite for the 

soft skills developed through digital learning to effectively transform into work 

readiness and professional development. When digital learning is designed 

supportively encouraging autonomy, engagement, and emotional balance 

technology serves as a learning resource. Conversely, without adequate 

pedagogical and organizational support, technology has the potential to become 

a stressor that undermines the impact of competency development. 

In terms of scholarly contribution, this article strengthens and expands the 

employability literature by repositioning psychological well-being as a central 

mediator in the relationship between digital technology, soft skills, and 

professional outcomes, and integrating the role of contextual factors such as 

pedagogical design, leadership communication, and organizational culture as 

moderators. This contribution offers a more comprehensive conceptual 

framework for understanding the digital transformation of higher education as a 

socio-technical and psychological process. This study is limited by its reliance on 

literature from a specific timeframe and database, which restricts its ability to 

capture cross-cultural and contextual dynamics in education. Therefore, further 

research is recommended to test this conceptual model through quantitative or 

mixed-methods empirical studies, explore the role of other psychological 

variables such as self-efficacy and resilience, and compare the implementation of 

digital learning across different institutional contexts and disciplines to enrich 

our understanding of strategies for increasing sustainable employability. 
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