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ABSTRACT

As digital transformation accelerates across industries, vocational education and training (VET) institutions
facing the challenge to equip learners with relevant technological competencies that suit the evolving workplace
demands. This systematic literature review examines the critical intersection of digital skills development and
technology adaptability within vocational education and training systems worldwide. The review analyzes peer-
reviewed publications from the past decade that address technology integration, digital competence frameworks,
and adaptability strategies specifically within vocational education and training contexts. Using Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines, a comprehensive search
strategy across major educational databases, 12 studies met the inclusion criteria for detailed analysis. Findings
reveal significant disparities in digital skills implementation across different technology used in VET systems,
with particular challenges in connecting technology instruction and knowledge with workplace applications.
This literature review identifies four key dimensions of successful technology adaptability in VET systems:
institutional readiness, instructor digital competence, curriculum integration strategies, and industry-education
partnerships. Results further indicate that effective technology adaptability in VET requires moving beyond basic
digital literacy toward digital fluency aligns with the real occupational requirements. This research contributes
to the development of vocational teachers' digital competencies, which current literature indicates often focuses
on technical skills while neglecting critical aspects such as learning and workplace needs connectivity.
Recommendations include developing more grounded, mixed-methods research approaches to address
contextual factors in VET digitalization and creating adaptive frameworks that accommodate the diverse nature
of vocational education systems internationally.

Keywords: digital skills, technology adaptability, technology adoption, systematic review, vocational education
and training

INTRODUCTION

The digital transformation of industries worldwide has fundamentally altered skill requirements across
occupational sectors, creating new demands for vocational education and training (VET) systems (Selvi et al.,
2025; Wiirges & Aprea, 2024; Hernandez-Serrano et al., 2025). As Parua & Yang (2024) emphasize, Industry
4.0 and Industry 5.0, characterized by Al, quantum technology, and 6G, are shifting from isolated technological
advancements to interconnected clusters that redefine labor markets. Traditional approaches to vocational
instruction face increasing pressure to evolve in response to rapidly changing technological landscapes that
characterize modern workplaces as highlighted by Yusvana (2025), who notes that the skills gap between TVET
graduates and employer demands widens due to rapid technological changes like Al and IoT (Stryzhak, 2023;
Cazzaniga et al., 2024). This systematic literature review examines how VET institutions navigate the complex
challenge of fostering technology adaptability while addressing widening digital skills gaps among students and
instructors alike (Stryzhak, 2023;Riyanda et al., 2025; DeSanctis & Poole, 1994).

Vocational education occupies a unique position in educational ecosystems due to its direct connection to
workplace practices and industry requirements (Parua & Yang, 2024; Lin & Pang, 2024). Unlike general
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education, VET must respond quickly to technological disruptions within specific occupational contexts, making
technology adaptability particularly crucial in these settings (Wintersberg & Pittich, 2025; Timotheou et al.,
2023). The integration of digital competencies into vocational education represents not merely an enhancement
of existing curricula but a fundamental reconsideration of how vocational knowledge is acquired, applied, and
transferred processes aligning with UNESCO’s (2022) call for structured integration of technology to enhance
institutional efficiency and sustainable development across educational and workplace environments (Prasetya
et al., 2025; Habibi et al., 2023; Parua & Yang, 2024)

Recent research has highlighted concerning disparities in digital skills implementation across VET systems
internationally (Riyanda et al., 2025; Wiirges & Aprea 2024; Herndndez-Serrano et al., 2025). As noted by Lahn
& Berntsen (2023) examining vocational teachers' digital competencies, existing literature often demonstrates a
narrow focus on technical skills with a lack of perspective on key issues about their digital competencies such
as connectivity school/work, subject-specificity, and adaptive pedagogy (Riyanda et al., 2025; Hernandez-
Serrano et al., 2025). This disconnected between general digital competence frameworks and the specific
requirements of vocational education contexts presents a significant barrier to effective technology integration
(Lahn & Berntsen, 2023; Zhong & Juwaheer, 2024)

The present study addresses this research gap through a systematic analysis of literature examining technology
adaptability specifically within vocational education settings (Prasetya et al., 2025; Ma et al., 2025; Huang 2025;
Bodding et al., 2025). By synthesizing findings across diverse national contexts, institutional models, and
occupational sectors, this review aims to identify effective strategies for enhancing digital skills development in
ways that respond to the unique characteristics of vocational education and training (Wang et al., 2025; Butler
et al., 2018; Beer & Mulder, 2020)

LITERATURE REVIEW

Conceptual Framework

The systematic review begins by establishing a conceptual framework that synthesizes multiple theoretical
perspectives on technology adaptability within educational contexts (Cao et al., 2023; Routh et al., 2022; Ghosh
& Ravichandran, 2024; Cigdem & Oncu, 2015). Drawing from both educational technology research and
vocational pedagogy, this framework recognizes the distinctive characteristics of vocational education systems
that differentiate them from general education when considering digital skills development (Parua & Yang, 2024;
Lin & Pang, 2024). Technology adaptability in vocational education must balance generalized digital
competencies with occupation-specific applications while maintaining strong connections between educational
institutions and workplace environments (Cosa & Torelli, 2024; DeSanctis & Poole, 1994).

This integrated approach acknowledges that digital skills in vocational contexts extend beyond technical
proficiency to encompass professional judgment, practical application, and industry-specific technological
knowledge (Khademi-Vidra & Bakos, 2024; Zhong & Juwaheer, 2024). Current frameworks addressing
teachers' digital competencies have predominantly emerged from general education contexts, potentially limiting
their applicability to vocational settings (Mbambo & du Plessis, 2025; Iliescu et al., 2025). As noted in recent
research, two decades of international research on the digital competencies of teachers have provided several
frameworks for empirical studies and curriculum development. However, research publications addressing the
needed digital competencies of vocational (VET) teachers are scarce (Mbambo & du Plessis, 2025; Habibi et al.,
2023; Deschénes et al., 2024). This review addresses this gap by examining literature that specifically considers
the unique requirements of technology adaptability in vocational education (Cosa & Torelli, 2024; Martin et al.,
2020).

Digital Skills and Vocational Education

Digital skills represent a unit of capabilities rather than a sequence of competence (DeSanctis & Poole, 1994).
Research distinguishes between fundamental digital literacy and more advanced digital fluency, with the latter
being particularly critical in vocational contexts (Timotheou et al., 2023) . Digital literacy is the basic level of
digital skills, which includes the ability to use common digital devices, applications, and platforms, while digital
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fluency is the advanced level of digital skills, which includes the ability to use digital tools and platforms to
create, analyze, and manipulate information and content (Lin & Pang, 2024; Habibi et al., 2023; Ma et al., 2025;
Wintersberg & Pittich, 2025).

Within vocational education specifically, digital skills must align with occupational requirements while
remaining adaptable to technological evolution (Lin & Pang, 2024; Habibi et al., 2023; Martin et al., 2020). This
creates tension between teaching current industry-standard technologies and fostering adaptability for future
technological developments (Timotheou et al., 2023; Cosa & Torelli, 2024). Recent studies highlight that
effective vocational education approaches this challenge by developing transferable technological competencies
alongside occupation-specific applications, enabling graduates to navigate changing technological landscapes
throughout their careers (Wintersberg & Pittich, 2025; Cosa & Torelli, 2024; Deschénes et al., 2024).

Technology Adaptability Frameworks

Existing research on technology adaptability in educational contexts has produced several influential
frameworks, though few address the specific requirements of vocational education (Parua & Yang, 2024; Cosa
& Torelli, 2024; DeSanctis & Poole, 1994). General education models typically emphasize pedagogical
integration of technology, while business-oriented frameworks focus on organizational adaptation to
technological change OECD (2021). Vocational education exists at the intersection of these domains, requiring
frameworks that address both pedagogical concerns and workplace alignment (OECD, 2021; Lin & Pang, 2024;
Lahn & Berntsen, 2023).

The review identifies significant gaps in current approaches to technology adaptability in VET contexts,
particularly regarding the changing professional work of vocational teachers and background information about
the national VET systems (Ogilvie & Kastelic, 2022; Sobkowich, 2025; Seida et al., 2024; Fejzi¢ et al., 2023).
Effective models must account for the institutional diversity of vocational education internationally while
addressing the dual responsibilities of vocational educators to remain current with both pedagogical innovations
and industry developments (Iliescu et al., 2025; Bol & Werfhorst, 2016).

METHODOLOGY

This study employed a systematic literature review methodology to comprehensively examine research
addressing technology adaptability in vocational education and training contexts. The review process followed
established Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines for
systematic reviews in educational research, incorporating both systematic search procedures and supplementary
approaches to ensure comprehensive coverage of relevant literature.

Search Strategy and Selection Criteria

Table 1: Inclusion and Exclusion Criteria for Screening Article

Eligibility Criteria Inclusion Exclusion
Language English Other languages (non-English)
Year of Publication 2010-2025 Below 2010
. Literature review articles,

Types of documents Journal article proceedings, books (non-article)

. Vocational ~ Education  and | Other than Vocational Education and
Field of study .. .

Training Training

Open Access All None

The literature search utilized multiple electronic databases including ERIC, Scopus, Web of Science, and
education-specific repositories to identify peer-reviewed publications addressing technology adaptability in
vocational education settings. The search strategy combined terms related to vocational education ("vocational
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education," "VET," "vocational training," "TVET") with terms addressing digital skills and technology
adaptability ("digital competence," "technology integration," "digital skills," "technology adaptability").

Initial searches yielded 377 potentially relevant publications. Following the removal of duplicates, 163 unique
citations were screened based on title and abstract. Publications meeting initial relevance criteria underwent full-
text review against detailed inclusion criteria: (1) focus on vocational education and training contexts; (2)
substantive treatment of technology adaptability or digital skills development; (3) peer-reviewed and published
between 2010-2025; and (4) available in English. This process identified 12 studies meeting all inclusion criteria
for detailed analysis.

= Literature Search
pE: ("vocational education," "VET." "vocational traiing,"
ﬁ "TVET") with terms addressing digital skills and
_E technology adaptability ("digital competence,”
= "technology integration.” “digital skills," “technology
adaptability™)
¥
w0 Search result =377
:
7 v : :
Asticles screened . Articles rem{wed by exclusion
criteria n=214
B . . e
= Assessing arficles for eligibility o]  Notelighle articles n=104
% =163
3
v
Number of eligible articles . Articles removed due to
=59 irrelevancy o—=47

[=]
5
% ¥
a=| Articles used m this research n=12

Figure 1: PRISMA model flow chart
Data Analysis Approach

The analytical approach combined descriptive analysis of literature characteristics with thematic synthesis of
content (Creswell & Clark, 2017;Makwa et al., 2025; Bryman, 2016). For the descriptive analysis, publications
were coded according to research methodology, geographical context, specific vocational sectors addressed, and
conceptual frameworks employed (Creswell & Clark, 2017). The thematic synthesis utilized an iterative coding
process to identify recurring themes, challenges, and recommended approaches to technology adaptability across
the literature (Braun & Clarke, 2006; Li & Pilz, 2023).
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This integrated approach aligns with recommendations from recent methodological literature suggesting that
vocational education research benefits from more grounded research starting from case studies and qualitative
data / mixed-methods research (Bryman, 2016; Teddlie & Tashakkori, 2009). By combining systematic
procedures with interpretive synthesis, the methodology responds to the OECD’s (2019) call for adaptive
frameworks that harmonize global technological trends with localized vocational demands.

Table 2: 12 Reviewed Article Eligible for Screening

No. | Author Title Journal Method Research Focus
1. | Abromaviciené | Vocational Vocational Quantitative, | Assessing how well vocational
(2016) Training Training: descriptive | training  organizations  are
Organization Research And | statistics prepared to introduce
Preparation to | Realities Technology Enhanced
Introduce Training and Learning (TEL)
Technology by evaluating its aspects
Enhanced Training
and Learning
2. | Bacca et al. | Mobile Procedia Design- Exploring how mobile
(2015) Augmented Computer based augmented reality can support
Reality in | Science approach vocational  education by
Vocational addressing diverse educational
Education and needs such as motivation, basic
Training competence, and attention,
thereby enhancing student
engagement and  learning
outcomes
3. | Chang et al. |An augmented | Research  in | Single-case | Exploring the potential of
(2013) reality (AR)-based | Developmental | experimental | leveraging AR technology to
vocational task | Disabilities enhance vocational job skills
prompting system for individuals with cognitive
for people with impairments
cognitive
impairments
4. | Cigdem & | E-assessment Eurasia Journal | Quantitative, | Exploring an e-assessment
Oncu (2015) adaptation at a | of Structural method adaptation in a military
military vocational | Mathematics, | Equation vocational college and how the
college:  Student | Science  and | Modeling student perceptions of an e-
perceptions Technology (SEM) assessment system
Education
5. | Gekara & | New technologies | New Qualitative, | Examining how the increased
Nguyen (2018) | and the | Technology, exploratory | adoption of smart computer
transformation of | Work and | approach and robotic technologies is
work and skills: a | Employment transforming work
study of organization and workforce
computerisation skills, shifting the traditional
and automation of “wharfie” role to one embodied
Australian by highly educated,
container terminals technologically adapt workers
with  strong soft and
transferable skills
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Author Title Journal Method Research Focus
Ghosh Emerging Journal of | Qualitative, | Identified the transformative
Ravichandran | Technologies in | Digital exploratory | role of emerging technologies
(2024a) Vocational Learning and | approach such as Virtual Reality (VR),
Education and | Education Augmented Reality (AR),
Training Artificial Intelligence (Al),
Internet of Things (IoT) etc. in
reshaping vocational pedagogy
and skill development
Hung Kee & | Technology International Quantitative, | Examining how High
Basher adaptation is on its | Journal of | Partial Least | Involvement Work Practices
(2021) way: The role of | Business Squares (HIWP) influence the ability of
high involvement | Innovation and | (PLS) employees to adapt to new
work practice Research technology
Isharyani et al. | Retail technology | Journal of | Qualitative, | Examine the practical
(2024) adaptation in | Open case study | adaptations being made in the
traditional Innovation: approach field (how traditional retailers
retailers: A | Technology, adapt available technologies to
technology-to- Market, and suit their local operational
performance chain | Complexity needs) and also situates these
perspective adaptations within a theoretical
framework (TPC) to
understand their impact on
overall business performance
Papathanassiou | Competencies European Mixed- Enhancing competency
etal. (2013) development and | Journal of | method, development and enabling
self-assessment in | Engineering design-based | technology adaptability
maintenance Education approach through self-assessment for
management e- maintenance management by
training leveraging  flexible, cost-
effective e-learning solutions
as an alternative to traditional
training methods
Parkinson The literacy | Journal of | Qualitative, | Investigating how technology
Mackay (2016) | practices of | Vocational social adaptability enhancing
vocational training | Education and | science vocational training through the
in Carpentry and | Training approach literacy practices, specifically
Automotive in Carpentry and Automotive
Technology Technology
Reich Using technology | International Qualitative, | Exploring the applicability and
(2021a) integration Journal of | case  study | usefulness of Substitution
frameworks in | Training approach Augmentation ~ Modification
vocational Research Redefinition (SAMR) and the
education and Technology Integration Matrix
training (TIM) integration frameworks
in guiding the adoption of
technology-enhanced and
blended learning strategies in
vocational  education and
training
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No. | Author Title Journal Method Research Focus
12. | Rubel et al. | Adapting Behaviour and | Quantitative, | Examines how high-
(2017) technology: effect | Information Partial Last | involvement human resource
of high- | Technology Squares management (HIHRM)
involvement HRM Structural practices influence technology
and organisational Equation adaptation within
trust Modeling organizations, with a specific
(PLS-SEM) | focus on the mediating role of

organizational trust

Research Question:

1.

What technology is used in VET (Vocational Education and Training) in each article?
2. How do they manage to adapt to the technology they use?

FINDINGS

The systematic review reveals several key patterns in how technology adaptability manifests within vocational
education and training contexts. Analysis of the selected literature identifies recurring themes regarding
institutional approaches, pedagogical strategies, and systemic challenges in developing digital skills adaptability
within VET systems internationally.

Table 3: Technology Used in VET and Technology Adaptability

No. | Literature Technology Used in VET Technology Adaptability

1. | Vocational Training | Technology Enhanced Learning | Adaptability = appears  as  the
Organisation (TEL), examines ICT | organization’s capacity and readiness
Preparation to | infrastructure, digital learning | to systematically integrate TEL into
Introduce Technology | environments, online resources, | their  education  processes. By
Enhanced  Training | and integrated training software. | evaluating quality criteria the study
and Learning assesses how well the institution can

align technological innovations with
vocational training needs.

2. | Mobile Augmented | A marker-based mobile | The AR application is designed using
Reality in Vocational | augmented reality (AR) | inclusive  frameworks (such as
Education and | application named “Paint-cAR” is | Universal Design for Learning) and a
Training developed and deployed in a | co-creation process. It adapted to

vocational training setting | diverse learner needs by providing

(specifically car maintenance). real-time visual cues and corrective
feedback, demonstrating how mobile
AR can be seamlessly integrated into
vocational training to cater to a range
of  competencies and  special
educational requirements.

3. | An augmented reality | An AR-based system delivers | The system is specifically adapted for
(AR)-based dynamic picture cues, monitors | individuals with cognitive
vocational task | task execution, detects errors on | impairments. Its design shows that by
prompting system for | the fly, and provides corrective | integrating real-time feedback and
people with cognitive | prompts during vocational tasks. | prompting to the user’s performance,
impairments the technology can adjust to individual

learning curves and enhance the
acquisition and retention of job skills.
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No. | Literature Technology Used in VET Technology Adaptability

4. | E-assessment Digital e-assessment tools | Adaptability demonstrated through the
adaptation  at  a | primarily online quizzes | examination of students’ perceptions
military ~ vocational | administered through an | regarding the use of these digital tools.
college: Student | electronic platform are employed | The study explores how e-assessment
perceptions for evaluating student learning in | methods (supported by models like

a military vocational college. TAM?2) are adjusted to fit the specific
context and complexity of technical
subjects, ensuring that the technology
meets the pedagogical and operational
needs of the military vocational
environment.

5. | New technologies and | This research centers on the use of | Discusses how these technologies
the transformation of | smart computer systems, robotics, | reshape job roles by necessitating new
work and skills: a | and automation technologies that | skill sets. It highlights the emergence
study of | are transforming port operations at | of a new “terminal worker” who must
computerisation and | container terminals. not only operate within high-tech
automation of computerized environments but also
Australian container develop soft and transferable skills.
terminals This adaptive process reflects how

work routines and training programs
evolve in response to technological
disruption.

6. | Emerging A broad spectrum of emerging | Examines how  these  diverse
Technologies in | technologies 1s explored, | innovations are progressively
Vocational Education | including Virtual Reality (VR), | integrated into vocational pedagogy
and Training Augmented Reality (AR), | and training curriculums. It focuses on

Artificial ~ Intelligence  (Al), | the need for educational programs to
Machine Learning (ML), the | remain adapt to rapid technological
Internet of Things (IoT), Robotics, | changes while addressing challenges

Automation, Big Data analytics, | such as cost, access, and educator

Blockchain, 3D printing, and | training.

Gamification.

7. | Technology This article centers on the | Adaptability is viewed from an
adaptation is on its | adoption of information | organizational perspective. This study
way: The role of high | technology (IT) within | demonstrates that when employees
involvement work | organizations,  especially  in | experience high involvement work
practice sectors like banking, where | practices (through the knowledge

modern IT systems underpin work | sharing, decision  participation,

processes. support, and training), they are better
able to adjust to and adopt new
technologies. In this way, personal and
organizational processes facilitate a
smoother adaptation to technological
change.

8. | Retail technology | The paper documents the | Technology adaptability appears in the
adaptation in | adaptation of retail technologies | way traditional retailers repurpose and
traditional retailers: A | such as traditional Point-of-Sale | combine the already  existing
technology-to- (PoS) systems (often integrated | technologies to fit local market
performance  chain | with  printers and barcode | conditions and resource constraints.
perspective scanners), mobile applications | This research shows that by modifying

mimicking portable PoS (mPoS), | standard technology to suit their
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and adapted Electronic Data | operational needs, retailers can
Capture (EDC) devices. achieve an effective task-technology
fit that enhances performance even in
resource-constrained environments.

9. | Competencies E-learning toolkit designed for | Technology adaptability is occurred by
development and self- | maintenance management. The | how its self-assessment and modular
assessment in | toolkit is built upon an open- | design allow learners to follow
maintenance source Learning Management | individualized learning paths, thereby
management e- | System and incorporates online | accommodating time constraints and
training courses, self-assessment tests, and | diverse skill levels while standardizing

interactive learning modules. competency evaluation across the
sector.

10. | The literacy practices | This research examines the | Adaptability is reflected in how
of vocational training | literacy practices, how trainees | vocational education evolves to
in Carpentry and | interact with complex technical | support the specific literacy needs of
Automotive texts such as building standards, | tradespeople. By investigating the
Technology specifications, codes, and | specialized language and practices,

manufacturer instructions. this article illustrates how vocational
training adapts to convey and maintain
technical knowledge that crucial for
professional practice.

11. | Using technology | This article explores technology | By applying these frameworks to an
integration integration frameworks, | Australian Defence Force Vocational
frameworks in | specifically SAMR (Substitution, | College, this research demonstrates
vocational education | Augmentation, Modification, | how educators can assess and improve
and training Redefinition) and TIM | the degree to which technology is

(Technology Integration Matrix) | blended into courses. It shows that

as a tools to guide the | when educators systematically adopt

incorporation of digital resources | such frameworks, they can more

within vocational learning | effectively adapt technology to fit the

environments. unique, practical requirements of
vocational education.

12. | Adapting technology: | This study examines the adopt of | This paper explores technology
effect of  high- | general information technologies | adaptability at the intersection of
involvement ~ HRM | within private banking. While the | human  resource  practices and
and organisational | specific systems are not detailed, | technology adoption. The findings
trust the focus is on the digital tools | claimed that high-involvement HRM

used in day-to-day banking | practices, supported by organisational

operations. trust, significantly foster a culture in
which employees are more willing and
able to adapt to incoming
technological changes. This mediation
effect emphasizes the role of
supportive work environments in the
successful integration of new digital
tools.

Institutional Factors in Technology Adaptability

Institutional readiness emerges as a critical factor in determining effective technology adaptability within
vocational education settings (Abromavicien¢, 2016; Reich et al., 2021; Cigdem & Oncu, 2015; Ghosh &
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Ravichandran, 2024; Bacca et al., 2015). The literature consistently identifies several institutional characteristics
associated with successful digital skills development, including: (1) strategic leadership commitment to digital
transformation; (2) adequate technological infrastructure and support systems; (3) professional development
opportunities for instructors; and (4) organizational cultures that encourage experimentation and innovation
(Lee, 2024; Duci et al., 2024; Rama et al., 2024; Hashim et al., 2023; Inamorato dos Santos et al., 2023).

Studies examining institutional barriers to technology adoption highlight significant disparities between public
and private VET providers, with public institutions often facing greater constraints due to funding limitations,
administrative procedures, and outdated equipment (Guintard et al., 2024; Utami et al., 2025; Rahman et al.,
2023). Successful institutions demonstrate capacity to develop partnerships that overcome resource limitations
through industry collaboration, sharing of technological resources, and development of digital learning
communities that extend beyond institutional boundaries (Valdés et al., 2021; Timotheou et al., 2023; Audrin
et al., 2024).

Pedagogical Approaches to Digital Skills Development

The literature reveals diverse pedagogical approaches to fostering technology adaptability, with significant
variation across different vocational sectors and national contexts (Hung Kee & Basher Rubel, 2021; Gekara &
Nguyen, 2018; Isharyani et al., 2024) . Effective approaches generally share certain characteristics: they
emphasize authentic workplace applications, incorporate project-based learning methodologies, and develop
both technical proficiency and adaptive mindsets (Parkinson & Mackay, 2016; Rubel et al., 2017,
Papathanassiou et al., 2013). Rather than treating digital skills as isolated competencies, successful programs
integrate them throughout vocational curricula in ways that reflect their application in corresponding workplace
environments (Chang et al., 2013; Reich et al., 2021; Bacca et al., 2015).

As noted in recent research on student learning adaptability, educational approaches that combine "attitude,
knowledge, digital skills, and adaptability" produce stronger outcomes than those focusing exclusively on
technical skills development (Rashid et al., 2024; Nour A., 2019). Studies examining pedagogical innovation in
VET contexts emphasize the importance of balancing structured instruction with opportunities for self-directed
exploration of technological applications, particularly in rapidly evolving technical fields (Messina Dahlberg &
Gustavsson, 2025; Akinsulie et al., 2024).

Digital Competencies of Vocational Educators

A significant portion of the literature addresses the critical role of vocational educators in facilitating technology
adaptability among students (Cigdem & Oncu, 2015; Bacca et al.,, 2015; Reich et al., 2021). Research
consistently identifies teacher digital competence as a limiting factor in VET technology integration, with many
studies noting gaps between instructor capabilities and workplace technological requirements (Lee, 2024; Ghosh
& Ravichandran, 2024). This challenge is particularly acute in vocational education due to the dual professional
identities of many VET instructors as both educators and industry practitioners (Duci et al., 2024; Rama et al.,
2024; Hashim et al., 2023).

Several studies highlight the inadequacy of general digital competence frameworks when applied to vocational
educators. As one research synthesis notes, vocational teachers require specific digital competencies related to
"connectivity school/work, subject-specificity, and adaptive pedagogy" (Hashim et al., 2023; Barliana et al.,
2020). Effective professional development approaches for vocational educators combine technical skills
development with pedagogical application and industry-specific technological knowledge, recognizing the
complex interplay between these domains in vocational instruction (Stefanowicz-Kocot, 2024; Zervas &
Stiakakis, 2024; Michelotto & Joia, 2024).

Bridging Education-Workplace Technology Gaps

The distinctive characteristic of vocational education-its direct connection to workplace practice-creates both
opportunities and challenges for technology adaptability. Literature examining this education-workplace
interface identifies persistent gaps between technological applications in educational settings and corresponding
workplace environments (Parkinson & Mackay, 2016; Hung Kee & Basher Rubel, 2021; Rubel et al., 2017).
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These disparities result from multiple factors: resource limitations in educational institutions, rapid technological
change in industry settings, and structural barriers to workplace-education collaboration (Yusvana, 2025; Tee et
al., 2024; Wintersberg & Pittich, 2025).

Successful approaches to bridging these gaps incorporate several strategies: work-integrated learning models
that expose students to workplace technologies; industry partnerships that facilitate technology sharing and
knowledge transfer; and curriculum designs that emphasize technological principles alongside specific
applications (Timotheou et al., 2023; Habibi et al., 2023; Lahn & Berntsen, 2023). The literature suggests that
developing technology adaptability, rather than proficiency with specific tools, better prepares vocational
students for workplace success in rapidly evolving technical environments (Prasetya et al., 2025; Zhong &
Juwaheer, 2024; Bodding et al., 2025).

DISCUSSION

Integration of Findings with Existing Frameworks

The systematic review findings both complement and challenge existing frameworks for understanding
technology adaptation in educational contexts (Lahn & Berntsen, 2023; Butler et al., 2018). While general
educational technology models provide valuable insights regarding pedagogical integration of digital tools, they
often fail to address the distinctive characteristics of vocational education-particularly its direct connection to
workplace practices and the dual professional identities of many vocational instructors (Riyanda et al., 2025;
Cao et al., 2023). Similarly, frameworks addressing workplace digital transformation provide limited guidance
for educational contexts with their distinct institutional structures and pedagogical requirements (Deschénes et
al., 2024; Sobkowich, 2025; Lee, 2024).

The findings suggest that effective technology adaptability in vocational education requires integrated
frameworks that address multiple dimensions: institutional capacity, pedagogical approaches, instructor
capabilities, and workplace alignment (Reich et al., 2021; Ghosh & Ravichandran, 2024). Such integrated
approaches remain underdeveloped in current literature, with most studies focusing on isolated aspects of the
technology adaptability challenge rather than comprehensive models reflecting the complexity of vocational
education ecosystems (Huang, 2025; Gao & Mohamad, 2025).

Contextual Factors in Technology Adaptability

The review highlights the significant influence of contextual factors on technology adaptability in vocational
education (Habibi et al., 2023; Cattaneo et al., 2022). National policy environments, funding models, and
institutional structures create diverse conditions for technology integration across different vocational education
systems. This contextual diversity challenges attempts to develop universal frameworks or best practices for
technology adaptability in VET settings (Choi & Lim, 2017; Borges do Nascimento et al., 2023).

As noted in research examining digital competence frameworks, the literature often neglects contextual issues,
for example, the changing professional work of vocational teachers and background information about the
national VET systems (George et al., 2022; Lahn & Berntsen, 2023). Effective approaches to technology
adaptability must recognize and respond to these contextual factors, balancing general principles with context-
sensitive implementation strategies that accommodate the distinctive characteristics of specific vocational
education environments (Choi & Lim, 2017; Cattaneo et al., 2022).

Future Directions for Research and Practice

The systematic review identifies several promising directions for future research and practice in fostering
technology adaptability within vocational education settings. These include:

1. Development of vocational-specific digital competence frameworks that address the distinctive
requirements of different occupational sectors while maintaining sufficient flexibility to accommodate
technological evolution (Pan & Filippova, 2024; Habibi et al., 2023; Gekara & Nguyen, 2018).
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2. Exploration of innovative workplace-education partnership models that facilitate technology knowledge
transfer and shared resource utilization (Ghosh & Ravichandran, 2024; Reich et al., 2021).

3. Investigation of pedagogical approaches that develop adaptive technological capabilities rather than tool-
specific skills, better preparing vocational students for continuously evolving workplace environments
(Pan & Filippova, 2024; Parkinson & Mackay, 2016; Habibi et al., 2023).

4. Examination of professional development models that address the complex requirements of vocational
educators navigating dual professional identities while maintaining currency with technological
developments (Lahn & Berntsen, 2023; Wang et al., 2025; Zhong & Juwaheer, 2024) .

The literature increasingly points toward more grounded research starting from case studies and qualitative data
/ mixed-methods research as particularly valuable in understanding the complex interplay of factors influencing
technology adaptability in vocational contexts (Chang et al., 2013; Papathanassiou et al., 2013; Reich et al.,
2021). Such approaches offer potential to develop more nuanced understanding of how technological change
manifests across diverse vocational education settings (Mbambo & du Plessis, 2025; Tee et al., 2024; Yusvana,
2025).

CONCLUSION

This systematic literature review has examined the complex challenge of fostering technology adaptability
within vocational education and training systems (Cattaneo et al., 2022; Li & Pilz, 2023; OECD, 2023). The
analysis reveals that effective approaches to bridging digital skills gaps in vocational education extend beyond
technical training to encompass institutional transformation, pedagogical innovation, and strengthened
workplace-education connections (Braun & Clarke, 2006; Bryman, 2016; Creswell & Clark, 2017; Teddlie &
Tashakkori, 2009). The distinctive characteristics of vocational education-its direct alignment with workplace
practices, diverse occupational contexts, and connections to industry-create both unique challenges and
opportunities for developing technological adaptability among students and instructors (Lahn & Berntsen, 2023;
Roll & Ifenthaler, 2021).

The findings highlight the inadequacy of general digital competence frameworks when applied to vocational
education contexts without adaptation to their specific requirements (Borges do Nascimento et al., 2023; Lahn
& Berntsen, 2023; Pan & Filippova, 2024). Effective approaches recognize the need for both general digital
fluency and occupation-specific technological applications, developing adaptable capabilities that prepare
vocational graduates to navigate continuously evolving workplace technologies (Anh et al., 2024; Audrin et al.,
2024; Rashid et al., 2024; Utami et al., 2025). Such approaches require institutional environments that support
technological innovation, instructors with appropriate digital competencies, and strong connections between
educational and workplace settings (Michelotto & Joia, 2024; Rama et al., 2024; Zervas & Stiakakis, 2024).

Future development of technology adaptability in vocational education will require more contextualized
approaches that respond to the diversity of vocational education systems internationally while addressing
common challenges in connecting educational technology with workplace applications (Duci et al., 2024; Rama
et al., 2024). By fostering adaptability rather than narrow technical proficiency, vocational education can better
fulfill its mission of preparing students for success in rapidly evolving occupational environments shaped by
ongoing technological transformation (Anh et al., 2024; Rashid et al., 2024; Utami et al., 2025).

REFERENCES

1. Abromaviciené, D. (2016). Vocational Training Organization Preparation to Introduce
Technology Enhanced Training and Learning. Vocational Training: Research And Realities,
27(1), 1-13. https://doi.org/10.1515/vtrr-2016-0001

2. Akinsulie, O. C., Idris, 1., Aliyu, V. A., Shahzad, S., Banwo, O. G., Ogunleye, S. C.,
Olorunshola, M., Okedoyin, D. O., Ugwu, C., Oladapo, I. P., Gbadegoye, J. O., Akande, Q. A.,
Babawale, P., Rostami, S., & Soetan, K. O. (2024). The potential application of artificial
intelligence in veterinary clinical practice and biomedical research. Frontiers in Veterinary
Science, 11. https://doi.org/10.3389/fvets.2024.1347550

Page 2994 www.rsisinternational.org



INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE(1JRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS | Volume IX Issue VI June 2025

10.

1.

12.

13

14.

15.

16.

17.

18.

19.

Anh, N. T. M., Hoa, L. T. K., Thao, L. P., Nhi, D. A., Long, N. T, Truc, N. T., & Ngoc Xuan,
V. (2024). The Effect of Technology Readiness on Adopting Artificial Intelligence in
Accounting and Auditing in Vietnam. Journal of Risk and Financial Management, 17(1), 27.
https://doi.org/10.3390/jrfm17010027

Audrin, B., Audrin, C., & Salamin, X. (2024). Digital skills at work — Conceptual development
and empirical validation of a measurement scale. Technological Forecasting and Social Change,
202, 123279. https://doi.org/10.1016/j.techfore.2024.123279

Bacca, J., Baldiris, S., Fabregat, R., Kinshuk, & Graf, S. (2015). Mobile Augmented Reality in
Vocational Education and Training. Procedia Computer Science, 75, 49-58.
https://doi.org/10.1016/j.procs.2015.12.203

Barliana, M. S., Alhapip, L., Ana, A., Rahmawati, Y., Muktiarni, M., & Dwiyanti, V. (2020).
Vocational Education: The New Development and Change in the Adaptive Curriculum of
Learning Model. INVOTEC, 16(2), 160—173. https://doi.org/10.17509/invotec.v1612.28479
Beer, P., & Mulder, R. H. (2020). The Effects of Technological Developments on Work and
Their Implications for Continuous Vocational Education and Training: A Systematic Review.
Frontiers in Psychology, 11. https://doi.org/10.3389/fpsyg.2020.00918

Bodding, R., Schriek, S. A., & Maier, G. W. (2025). A systematic review and meta-analysis of
mixed reality in vocational education and training: examining behavioral, cognitive, and
affective training outcomes and possible moderators. Virtual Reality, 29(1), 44.
https://doi.org/10.1007/s10055-025-01118-z

Bol, T., & Werthorst, H. G. van de. (2016). Measuring educational institutional diversity:
tracking, vocational orientation and standardisation. In Education Systems and Inequalities (pp.
73-94). Bristol University Press. https://doi.org/10.46692/9781447326113.005

Borges do Nascimento, 1. J., Abdulazeem, H., Vasanthan, L. T., Martinez, E. Z., Zucoloto, M.
L., Ostengaard, L., Azzopardi-Muscat, N., Zapata, T., & Novillo-Ortiz, D. (2023). Barriers and
facilitators to utilizing digital health technologies by healthcare professionals. Npj Digital
Medicine, 6(1), 161. https://doi.org/10.1038/s41746-023-00899-4

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research
in Psychology, 3(2), 77-101. https://doi.org/10.1191/1478088706qp0630a

Bryman, A. (2016). Social research methods. Oxford University Press.

. Butler, D., Leahy, M., Twining, P., Akoh, B., Chtouki, Y., Farshadnia, S., Moore, K., Nikolov,

R., Pascual, C., Sherman, B., & Valtonen, T. (2018). Education Systems in the Digital Age:
The Need for Alignment. Technology, Knowledge and Learning, 23(3), 473-494.
https://doi.org/10.1007/s10758-018-9388-6

Cao, L., Lei, H.,, Wang, Y., Li, L., Liu, Q., Zeng, R., & Yao, Q. (2023). Exploration of
Improving the Digital Literacy Ability of Vocational Education Teachers under the Background
of  Digital  Education  Strategy. Adult and  Higher  Education, 5(17).
https://doi.org/10.23977/aduhe.2023.051714

Cattaneo, A. A. P., Antonietti, C., & Rauseo, M. (2022). How digitalised are vocational
teachers? Assessing digital competence in vocational education and looking at its underlying
factors. Computers & Education, 176, 104358. https://doi.org/10.1016/j.compedu.2021.104358
Chang, Y. J.,Kang, Y. S., & Huang, P. C. (2013). An augmented reality (AR)-based vocational
task prompting system for people with cognitive impairments. Research in Developmental
Disabilities, 34(10), 3049-3056. https://doi.org/10.1016/j.ridd.2013.06.026

Choi, Y., & Lim, U. (2017). Contextual Factors Affecting the Innovation Performance of
Manufacturing SMEs in Korea: A Structural Equation Modeling Approach. Sustainability,
9(7), 1193. https://doi.org/10.3390/su9071193

Cigdem, H., & Oncu, S. (2015). E-assessment adaptation at a military vocational college:
Student perceptions. Eurasia Journal of Mathematics, Science and Technology Education,
11(5), 971-988. https://doi.org/10.12973/eurasia.2015.1368a

Cosa, M., & Torelli, R. (2024). Digital Transformation and Flexible Performance Management:
A Systematic Literature Review of the Evolution of Performance Measurement Systems.
Global Journal of Flexible Systems Management, 25(3), 445-466.
https://doi.org/10.1007/s40171-024-00409-9

Page 2995

www.rsisinternational.org



INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE(1JRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS | Volume IX Issue VI June 2025

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Creswell, J. W., & Clark, V. L. P. (2017). Designing and Conducting Mixed-Methods Research.
Sage Publications.

DeSanctis, G., & Poole, M. S. (1994). Capturing the Complexity in Advanced Technology Use:
Adaptive Structuration Theory. Organization Science, 5(2), 121-147.
https://doi.org/10.1287/orsc.5.2.121

Deschénes, M., Dionne, L., & Parent, S. (2024). Supporting digital competency development
for vocational education student teachers in distance education. Frontiers in Education, 9.
https://doi.org/10.3389/feduc.2024.1452445

DUCI, V., KAPLLANAIJ, M., & CARO, E. (2024). Integrating ICT in Vocational Education
and Training: Expectations, Challenges, and the Path towards Modernisation. Journal of
Research, Innovation and Technologies (JoRIT), 3(16), 109.
https://doi.org/10.57017/jorit.v3.2(6).02

Fejzié, N., Mufti¢, A., Serié-Haraci¢, S., & Muftié, E. (2023). The impact of digital presence
and use of information technology on business performance of veterinary practices: a case study
of Bosnia and  Herzegovina.  Frontiers in  Veterinary  Science, 10.
https://doi.org/10.3389/fvets.2023.1208654

Gao, Q., & Mohamad, M. (2025). A Conceptual Model of Learning Adaptability of Higher
Vocational Students in China. The Asia-Pacific Education Researcher, 34(3), 1063—-1075.
https://doi.org/10.1007/s40299-024-00921-7

Gekara, V. O., & Nguyen, V.-X. T. (2018). New technologies and the transformation of work
and skills: a study of computerisation and automation of Australian container terminals.
George, J., Hisler, B., Komba, E. V. G., Rweyemamu, M., Kimera, S. 1., & Mlangwa, J. E. D.
(2022). Mechanisms and Contextual Factors Affecting the Implementation of Animal Health
Surveillance in Tanzania: A Process Evaluation. Frontiers in Veterinary Science, 8.
https://doi.org/10.3389/fvets.2021.790035

Ghosh, L., & Ravichandran, R. (2024a). Emerging Technologies in Vocational Education and
Training.  Journal  of  Digital Learning and  Education,  4(1), 41-49.
https://doi.org/10.52562/jdle.v411.975

Ghosh, L., & Ravichandran, R. (2024b). Emerging Technologies in Vocational Education and
Training.  Journal = of  Digital Learning and  Education,  4(1), 41-49.
https://doi.org/10.52562/jdle.v4i11.975

Guintard, A., Assié, S., Lefevre, L., Delsart, M., Dile, B., & Millar, N. (2024). Barriers and
facilitators to implementing veterinary telemedicine in animal production. Frontiers in
Veterinary Science, 11. https://doi.org/10.3389/fvets.2024.1452653

Habibi, A., Sofyan, S., & Mukminin, A. (2023). Factors affecting digital technology access in
vocational education. Scientific Reports, 13(1), 5682. https://doi.org/10.1038/s41598-023-
32755-6

Hashim, S., Luta, G. R. A., & Noncereal, D. (2023). Adaptive Strategies for Technical and
Vocational Education and Training (TVET) Science Educators: Navigating Online Home-
Based Learning. ASEAN Journal for Science Education.

Hernandez-Serrano, M. J., Cullen, J., Jones, B., & Romo, N. M. (2025). A Flexible Framework
Integrating Digital and Social Competences in Vocational Education Across Diverse Contexts.
Media and Communication, 13. https://doi.org/10.17645/mac.8974

Huang, F. (2025). Exploring a new model of undergraduate vocational education. Vocation,
Technology & Education, 2(1). https://doi.org/10.54844/vte.2025.0869

Hung Kee, D. M., & Basher Rubel, M. R. (2021). Technology adaptation is on its way: The
role of high involvement work practice. International Journal of Business Innovation and
Research, 25(1), 35-50. https://doi.org/10.1504/1JBIR.2021.115011

Iliescu, D., Greiff, S., & Ion, A. (2025). Evidence based approaches for enhancing vocational
education worldwide. Npj Science of Learning, 10(1), 20. https://doi.org/10.1038/s41539-025-
00317-2

Inamorato dos Santos, A., Chinkes, E., Carvalho, M. A. G., Soldrzano, C. M. V., & Marroni,
L. S. (2023). The digital competence of academics in higher education: is the glass half empty
or half full? International Journal of Educational Technology in Higher Education, 20(1), 9.
https://doi.org/10.1186/541239-022-00376-0

Page 2996

www.rsisinternational.org



INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE(1JRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS | Volume IX Issue VI June 2025

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Isharyani, M. E., Sopha, B. M., Wibisono, M. A., & Tjahjono, B. (2024). Retail technology
adaptation in traditional retailers: A technology-to-performance chain perspective. Journal of
Open Innovation: Technology, Market, and Complexity, 10(1).
https://doi.org/10.1016/j.joitmc.2023.100204

Khademi-Vidra, A., & Bakos, I. M. (2024). An Overview of the Digital Competencies of
Teachers in the Hungarian Secondary Agricultural Vocational Training System. Technology,
Knowledge and Learning. https://doi.org/10.1007/s10758-024-09766-x

Lahn, L. C., & Berntsen, S. K. (2023). Frameworking vocational teachers’ digital competences.
Nordic Journal of Comparative and International Education (NJCIE), 7(2).
https://doi.org/10.7577/njcie.5322

Lee, M. L. G. (2024). Readiness of Technical and Vocational Education Institutions and their
Industry Partners for Fourth Industrial Revolution: Towards Theory Development.
International Journal of Research and Innovation in Social Science, VIII(IIIS), 5701-5723.
https://doi.org/10.47772/1JRISS.2024.803427S

Li, J., & Pilz, M. (2023). International transfer of vocational education and training: a literature
review. Journal of Vocational Education &  Training, 75(2), 185-218.
https://doi.org/10.1080/13636820.2020.1847566

Lin, Q., & Pang, H. H. N. (2024). Exploring the digital transformation of TVET program
development: A case study of Shenzhen Polytechnic University. Vocation, Technology &
Education, 1(2). https://doi.org/10.54844/vte.2024.0606

Ma, X., Chen, M., & Diao, J. (2025). Pathways and outcomes of digital transformation in
Chinese  vocational  colleges. = Vocation, Technology &  Education, 2(1).
https://doi.org/10.54844/vte.2024.0800

Makwa, Z., Ismara, K. 1., Sudira, P., & Maryadi, T. H. T. (2025). Career Adaptability for
Sustainable Workforce Development: A Systematic Review in Vocational Education.
International Journal of Research and Innovation in Social Science, IX(IIIS), 3054-3070.
https://doi.org/10.47772/1JRISS.2025.903SEDU0231

Martin, F., Chen, Y., Moore, R. L., & Westine, C. D. (2020). Systematic review of adaptive
learning research designs, context, strategies, and technologies from 2009 to 2018. Educational
Technology Research and Development, 68(4), 1903—-1929. https://doi.org/10.1007/s11423-
020-09793-2

Mbambo, G. P., & du Plessis, E. C. (2025). Evaluating technical vocational education and
training college student’s digital skills versus throughput rate. Discover Education, 4(1), 6.
https://doi.org/10.1007/s44217-025-00396-8

Messina Dahlberg, G., & Gustavsson, S. (2025). Keeping worlds apart to put them back
together: VET teachers’ instructional patterns in simulation-based training. Instructional
Science. https://doi.org/10.1007/s11251-025-09714-x

Michelotto, F., & Joia, L. A. (2024). Organizational Digital Transformation Readiness: An
Exploratory Investigation. Journal of Theoretical and Applied Electronic Commerce Research,
19(4), 3283-3304. https://doi.org/10.3390/jtaer19040159

Nour, A. (2019). A Review of Some Innovative Teaching Concepts and Methods Used in the
Field of Veterinary Medical Education. Journal of Dairy & Veterinary Sciences, 8(5).
https://doi.org/10.19080/JDVS.2019.08.555749

OECD. (2021). Teachers and Leaders in Vocational Education and Training. OECD.
https://doi.org/10.1787/59d4fbb1-en

Ogilvie, T., & Kastelic, J. (2022). Technology is rapidly changing our world, including
veterinary medicine. The Canadian Veterinary Journal.

Pan, L., & Filippova, A. (2024). A critical examination on EdTech integration in TVET
curriculum: Insights from a Chinese TVET institution. Vocation, Technology & Education,
1(2). https://doi.org/10.54844/vte.2024.0593

Papathanassiou, N., Pistofidis, P., & Emmanouilidis, C. (2013). Competencies development
and self-assessment in maintenance management e-training. European Journal of Engineering
Education, 38(5), 497-511. https://doi.org/10.1080/03043797.2013.811475

Page 2997

www.rsisinternational.org



INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE(1JRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS | Volume IX Issue VI June 2025

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Parkinson, J., & Mackay, J. (2016). The literacy practices of vocational training in Carpentry
and Automotive Technology. Journal of Vocational Education and Training, 68(1), 33-50.
https://doi.org/10.1080/13636820.2015.1104714

Parua, R., & Yang, W. (2024). The driving logic of digital transformation in TVET. Vocation,
Technology & Education, 1(2). https://doi.org/10.54844/vte.2024.0590

Prasetya, F., Fortuna, A., Samala, A. D., Latifa, D. K., Andriani, W., Gusti, U. A., Raithan, M.,
Criollo-C, S., Kaya, D., & Cabanillas Garcia, J. L. (2025). Harnessing artificial intelligence to
revolutionize vocational education: Emerging trends, challenges, and contributions to SDGs
2030. Social Sciences & Humanities Open, 11, 101401.
https://doi.org/10.1016/j.ssah0.2025.101401

Rama, A., Ambiyar, A., Lapisa, R., & Verawardina, U. (2024). Vocational Technology
Education Innovation: Building a Generation of Experts in the Digital Age. Journal
EDUCATIO: Journal Pendidikan Indonesia, 9(2), 1079. https://doi.org/10.29210/1202323361
Rashid, W. E. W., Razak, N. A., & Saihani, S. B. (2024). Building the Future: Attitude,
Knowledge, Digital Skills, and Adaptability in Student Learning. International Journal of
Research and Innovation in Social Science, VIII(IIIS), 5755-5763.
https://doi.org/10.47772/1JRISS.2024.803431S

Reich, A., Rooney, D., & Lizier, A. L. (2021a). Using technology integration frameworks in
vocational education and training. International Journal of Training Research, 19(2), 93—106.
https://doi.org/10.1080/14480220.2020.1864447

Reich, A., Rooney, D., & Lizier, A. L. (2021b). Using technology integration frameworks in
vocational education and training. International Journal of Training Research, 19(2), 93—106.
https://doi.org/10.1080/14480220.2020.1864447

Riyanda, A. R., Parma Dewi, 1., Jalinus, N., Ahyanuardi, Sagala, M. K., Rinaldi, D., Prasetya,
R. A., & Yanti, F. (2025). Digital Skills and Technology Integration Challenges in Vocational
High School Teacher Learning. Data and Metadata, 4, 553.
https://doi.org/10.56294/dm2025553

Roll, M. J. J., & Ifenthaler, D. (2021). Multidisciplinary digital competencies of pre-service
vocational teachers. Empirical Research in Vocational Education and Training, 13(1), 7.
https://doi.org/10.1186/s40461-021-00112-4

Routh, J., Paramasivam, S. J., Cockcroft, P., Nadarajah, V. D., & Jeevaratnam, K. (2022). Using
Learning Theories to Develop a Veterinary Student Preparedness Toolkit for Workplace
Clinical Training. Frontiers in Veterinary Science, 9.
https://doi.org/10.3389/fvets.2022.833034

Rubel, M. R. B., Kee, D. M. H., Rimi, N. N., & Yusoff, Y. M. (2017). Adapting technology:
effect of high-involvement HRM and organizational trust. Behaviour and Information
Technology, 36(3), 281-293. https://doi.org/10.1080/0144929X.2016.1222552

Seida, A., Abdulkarim, A., & Hassan, M. (2024). Veterinary telemedicine: A new era for animal
welfare. Open Veterinary Journal, 14(4), 952. https://doi.org/10.5455/0V1].2024.v14.14.2
Selvi Rajamanickam, Ridzwan Che Rus, & Mohd Nazri Abdul Raji. (2025). Navigating
complexities in on-the-job training at vocational institutions: a systematic literature review.
International Journal of Evaluation and Research in Education.

Sobkowich, K. E. (2025). Demystifying artificial intelligence for veterinary professionals:
practical applications and future potential. American Journal of Veterinary Research, 86(S1),
S6-S15. https://doi.org/10.2460/ajvr.24.09.0275

Stefanowicz-Kocot, A. (2024). BRIDGING THE GAP: ENHANCING VET SCHOOLS
DIGITAL READINESS IN HYBRID ENVIRONMENTS. 5700-5707.
https://doi.org/10.21125/iceri.2024.1385

Stryzhak, O. (2023). Analysis of Labor Market Transformation in the Context of Industry 4.0.
Studia Universitatis ,,Vasile Goldis” Arad — Economics Series, 33(4), 23-44.
https://doi.org/10.2478/sues-2023-0017

Teddlie, C., & Tashakkori, A. (2009). Foundations of mixed methods research: Integrating
quantitative and qualitative approaches in the social and behavioral sciences. Sage Publications.

Page 2998

www.rsisinternational.org



INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE(1JRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS | Volume IX Issue VI June 2025

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

Tee, P. K., Wong, L. C., Dada, M., Song, B. L., & Ng, C. P. (2024). Demand for digital skills,
skill gaps and graduate employability: Evidence from employers in Malaysia. F1000Research,
13, 389. https://doi.org/10.12688/f1000research.148514.1

Timotheou, S., Miliou, O., Dimitriadis, Y., Sobrino, S. V., Giannoutsou, N., Cachia, R., Monés,
A. M., & loannou, A. (2023). Impacts of digital technologies on education and factors
influencing schools’ digital capacity and transformation: A literature review. Education and
Information Technologies, 28(6), 6695—6726. https://doi.org/10.1007/s10639-022-11431-8
Utami, S., Yuliany, E. H., & Remetwa, M. G. K. (2025). DIGITALISATION IN
VOCATIONAL EDUCATION: ENHANCING SKILLS AND JOB READINESS IN
DEVELOPING COUNTRIES. Indonesian Journal of Education.

Valdés, K. N., y Alpera, S. Q., & Cerda Suarez, L. M. (2021). An Institutional Perspective for
Evaluating Digital Transformation in Higher Education: Insights from the Chilean Case.
Sustainability, 13(17), 9850. https://doi.org/10.3390/sul3179850

Wang, H., Ruan, Q., Liu, X., Long, H., Guo, Z., Wang, Y., & Ma, D. (2025a). Longitudinal
development of career adaptability in pre-service teachers: the impact of internship experiences
and emotion regulation strategies. Humanities and Social Sciences Communications, 12(1),
681. https://doi.org/10.1057/s41599-025-04966-x

Wang, H., Ruan, Q., Liu, X., Long, H., Guo, Z., Wang, Y., & Ma, D. (2025b). Longitudinal
development of career adaptability in pre-service teachers: the impact of internship experiences
and emotion regulation strategies. Humanities and Social Sciences Communications, 12(1),
681. https://doi.org/10.1057/s41599-025-04966-x

Wintersberg, L., & Pittich, D. (2025). Digital Transformation of Corporate Technical Education
and Training — A Case Study on Instructional Designers” Perceptions. Vocations and Learning,
18(1), 3. https://doi.org/10.1007/s12186-025-09360-x

Wiirges, S., & Aprea, C. (2024). Implementation of digital tools in VET: Experienced support
and technology acceptance. Nordic Journal of Vocational Education and Training, 14(2), 78—
104. https://doi.org/10.3384/njvet.2242-458X.2414278

Yusvana, R. (2025). Addressing the Skills Gap in Technical and Vocational Training for
Sustainable Socio-Economic Growth and Development. International Journal of Research and
Innovation in Social Science, VIIIIIS), 6311-6325.
https://doi.org/10.47772/1JRISS.2024.803474S

Zervas, 1., & Stiakakis, E. (2024). Digital skills in vocational education and training:
Investigating the impact of Erasmus, digital tools, and educational platforms. Journal of
Infrastructure, Policy and Development, 8(8), 8415. https://doi.org/10.24294/jipd.v8i8.8415
Zhong, Z., & Juwaheer, S. (2024). Digital competence development in TVET with a
competency-based whole-institution approach. Vocation, Technology & Education, 1(2).
https://doi.org/10.54844/vte.2024.0591

Page 2999

www.rsisinternational.org



