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Introduction 

The rapid development of digital technology has significantly impacted various aspects of life, 

including the world of education. In the midst of global digital transformation, education can no 

longer be separated from technology; the learning process, evaluation, class management, and 
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In the age of digital transformation, digital competence has become 
crucial for vocational educators to effectively align learning practices 
with the changing demands of the industry. This study aims to 
analyze the global development and thematic trends surrounding 
digital competence in Technical and Vocational Education and 
Training (TVET) through a combined approach of bibliometric 
analysis and a systematic literature review, referred to as Systematic 
Literature Network Analysis (SLNA). Utilizing Scopus as the primary 
database, the research retrieved 216 articles and employed 
bibliometric visualization tools (Bibliometrix, Biblioshiny, 
VOSviewer) alongside eligibility criteria-based screening for the 
systematic review. The results reveal three key insights: (1) 
significant connections between digital competence and the 
advancement of AI in vocational education, (2) the emerging 
importance of interaction and social competence in enhancing digital 
literacy, and (3) the limited yet essential integration of AI literacy 
within current digital competence frameworks. Two selected articles 
from the systematic literature review suggest that the combination 
of digital and social competencies is vital for preparing vocational 
teachers and students for the demands of a technology-driven 
workforce. This study underscores the necessity for a forward-
looking digital competence framework that addresses the interplay 
between digital skills, social skills, and AI readiness within vocational 
education contexts. 

  
This is an open access article under the CC–BY-SA license.   

 

 

Keywords 
Digital Competence 

Vocational Education 

Systematic Literature Network 

Analysis (SLNA)  

 

http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/


 
 

JOVES Vol 8. No.2 November 2025 p. 525-546 
Email      :  joves@mpv.uad.ac.id  
Website  : http://journal2.uad.ac.id/index.php/joves  

 

 

 Digital Skills in Technical and Vocational Edu… (Rahmawati. S., et al)                                                         526 
 

 

 

professional collaboration now rely heavily on the use of digital technology (Knezek & Christensen, 

2016; Najdabbasi & Pedaste, 2014; Valverde-Berrocoso et al., 2021). In this context, developing 

digital competencies for teachers is very crucial, especially for teachers in vocational education. 

Vocational education has different characteristics from general education because it aims to prepare 

graduates who are ready to work and have skills that are relevant to the needs of the business world 

and industry (DUDI). Therefore, vocational teachers are required not only to master the content of 

their field of expertise but also to be able to integrate digital technology into learning that reflects 

work practices (Han et al., 2023; Jatmoko et al., 2023; Rahmawati, 2022). Within the framework of 

the link and match policy between vocational schools and industry, teachers' digital competencies 

are an important foundation for bridging the gap between learning in schools and technological 

needs in the workplace. Without adequate mastery of digital competencies, teachers will have 

difficulty translating developments in industrial technology into the context of learning, which will 

ultimately have an impact on students' low readiness to face the increasingly digitalized world of 

work (Cavanagh et al., 2015; Mn et al., 2020). 

Numerous previous studies have demonstrated that digital competence is a vital factor in 

enhancing the effectiveness of learning in the digital era. In a general context, Ertl et al. (2020) and 

FU & Pow (2011) emphasized that teachers' digital competence directly influences the quality of 

technology integration in educational settings and the success of digital-based learning. 

Additionally, Prestridge & Tondeur (2015) identified that teachers' digital competence 

encompasses not only technical skills but also deeper pedagogical and reflective dimensions. In 

Indonesia, research conducted by Astuti et al. (2021), Nursaimatussaddiya (2023), and Rahmah 

(2015) reveals that many teachers face challenges in understanding and applying technology 

pedagogically, despite their ability to use basic software. This issue becomes even more complex in 

the realm of vocational education. Research by Anori et al. (2022) and Wahjusaputri & Nastiti (2022) 

indicates that vocational teachers often struggle to keep pace with the rapid advancements in 

industrial technology, particularly in integrating digital tools and applications pertinent to specific 

fields such as automotive, hospitality, or computer engineering. Furthermore, it has been noted that 

the low digital competence of vocational teachers adversely affects students' abilities to engage with 

learning experiences that align with industry demands  (Md Yusoff et al., 2012; Rodzalan et al., 

2022). This highlights that, while awareness of the significance of digital competencies is growing, 

there remains a disparity between policy expectations and teacher preparedness, particularly in 

vocational education settings that must adapt to the evolving demands of the digital workforce. To 
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identify this research gap, the study will employ a literature review focusing on the current 

challenges and advancements in digital competence within vocational education to conduct a 

further empirical research. 

This study aims to comprehensively and deeply analyze the global development of digital 

competence in vocational education. By conducting a combined method of bibliometric analysis and 

systematic literature review, which is globally known as Systematic Literature Network Analysis 

(SLNA), we seek to offer insights into the implementation of digital competence in vocational 

education on a global scale. These are the research questions for this study: 

1. What are the current trends and future research directions in digital competence for 

vocational education? (bibliometrics analysis) and;  

2. how important are digital and social competence relations? (systematic literature review) 

A bibliometric analysis and a generated keyword answered the first research question. 

Moreover, the following research question would be answered by a different research question to 

answer a specific research question purposefully.  

Literature Review 

This chapter presents an integrative theoretical framework that merges three key constructs 

influencing digital transformation in vocational education: digital competence, readiness for 

artificial intelligence, and social interaction. These interrelated components collectively enhance the 

capacity of vocational teachers to effectively adopt and integrate digital technologies into their 

teaching practices. 

Digital Competence 

Digital competence is described as a combination of knowledge, skills, attitudes, and 

understandings needs for the effective, critical, and responsible use of digital technologies across 

different contexts, including education. Digital competence was first introduced by Gilster in 1997 

under the term "digital literacy," which emphasizes the ability to comprehend and utilize 

information presented in various digital formats (Gilster & Glister, 1997). Over time, this concept 

has evolved into a more structured understanding, commonly known as "digital competence." This 

notion has increasingly concentrated on specific domains, particularly within the field of Education. 

A prominent example is the Digital Competence Framework for Educators (DigCompEdu), 

developed by the European Commission in 2017, which outlines six core competencies (Redecker, 

2017). Digital competence is increasingly vital in vocational education, as teachers must not only 

incorporate technology into their teaching methods but also cultivate digital skills that align with 
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industry demands. Vocational education aims to prepare graduates who are not only job-ready but 

also adaptable to the latest technological advancements in the workplace. Therefore, it is essential 

for vocational teachers to possess digital competence that goes beyond pedagogical skills and 

encompasses knowledge relevant to the evolution of industrial technology. 

Numerous studies have demonstrated that digital competence is a crucial factor in the success 

of 21st-century education, encompassing both general and vocational settings. Research indicates 

that various factors, including age, teaching experience, educational background, and participation 

in ICT training, significantly influence teachers' digital competence (Antonietti et al., 2022; 

Saripudin et al., 2021). In vocational education, teachers encounter a dual challenge: they must not 

only master technology for effective learning but also grasp the technological aspects relevant to 

their students' specific industries. This highlights the urgent need for vocational teachers to enhance 

their digital competence; without these skills, they may struggle to provide contextual and 

applicable learning experiences. Consequently, investing in the digital competence of vocational 

teachers is a strategic initiative aimed at ensuring that graduates are work-ready and competitive 

in the digital age (Gunadi et al., 2020). 

AI in Education 

Artificial intelligence literacy (AI literacy) pertains to an individual’s capability to comprehend, 

assess, and ethically utilize artificial intelligence technologies in both professional and everyday 

settings. In the educational context, AI literacy encompasses not only a technical understanding of 

the functioning of algorithms or intelligent systems but also an awareness of the social, ethical, and 

pedagogical implications associated with their use (Alam, 2021). The advancement of artificial 

intelligence technologies, such as chatbots and intelligent tutoring systems, is increasingly being 

integrated into various educational contexts (Akgun & Greenhow, 2022). In vocational education, 

the significance of AI literacy is on the rise as the industrial sector increasingly incorporates AI 

technology into its operations. Vocational educators must not only be well-versed in this technology 

but also adept at integrating it into the learning process. This integration ensures that students 

become familiar with and prepared to thrive in an automated, data-driven work environment. 

Previous studies have indicated that the integration of AI in education enhances learning 

efficiency, offers a more personalized learning experience, and facilitates data-driven assessment. A 

study by Luckin in 2016 highlighted the significance of pedagogical understanding in the 

implementation of AI in the classroom, stressing that its use should not solely prioritize efficiency 

but also foster meaningful learning processes (Holmes & Luckin, 2016). Various studies have 
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highlighted that teachers encounter difficulties in comprehending both the potential and the 

limitations of AI technology, particularly in relation to student data privacy and algorithmic bias. 

Enhancing AI literacy among vocational educators is crucial, as they serve as a vital link between the 

educational landscape and the professional world. Teachers equipped with a solid understanding of 

AI can empower students to develop a critical awareness of technology and prepare them to thrive 

in a workplace that is continuously evolving due to technological advancements. 

Recent literature indicates that AI literacy is a crucial component in equipping educators and 

students in vocational education to navigate the increasingly complex challenges posed by digital 

technology. A previous study emphasized that AI literacy—comprising knowledge, skills, and 

attitudes toward AI—indirectly influences risk awareness regarding the use of generative AI (GAI) 

through the mediation of AI self-efficacy (Barbas et al., 2025). This finding highlights the importance 

of individual confidence in using Generative AI (GAI) technology to manage risks like algorithmic 

bias and technology dependency in vocational education. Additionally, research shows that while 

ChatGPT can enhance students' critical thinking and reflection skills, its use requires guidance and 

reinforcement of academic integrity (Wu et al., 2025). A recent study highlights that the success of 

AI integration in vocational education relies significantly on teachers' readiness to adopt AI, 

including their understanding of its potential and limitations. Mastery of AI literacy and digital 

competence involves not only technical skills but also cognitive, affective, and social dimensions. For 

vocational education teachers, the responsible application of AI is essential for creating adaptive, 

innovative, and ethical learning experiences (Rosyadi et al., 2023). Engagement of educators in 

online communities and intergenerational collaboration with emerging teachers can enhance self-

efficacy and promote technology adoption. Thus, fostering AI literacy and awareness of 

technological risks is essential through a sustainable framework rooted in authentic experiences in 

vocational education. 

Social Competence 

Social competence refers to an individual's ability to interact effectively and harmoniously in a 

social environment, including communication skills, collaboration, empathy, and intercultural 

awareness (Mulder, 2017). In the technological development era, especially in the field of education, 

social competence is becoming increasingly important because teachers and students are not only 

required to master technology, but also to build relationships and communication that support 

collaborative learning processes. In a vocational education environment, where interaction with the 

industrial world is an integral part of the educational process, social competence is very important 
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to bridge academic and professional needs (Monnier et al., 2016). Vocational teachers are required 

to not only deliver technical material, but also instill the values of cooperation, professional ethics, 

and communication skills in a multicultural and cross-generational work environment. 

Several studies showed that the integration of digital and social competencies is crucial for 

vocational teachers in dealing with the complexity of increasingly diverse learners' needs. A study 

by Hernández-Serrano et al. (2025) developed and tested a flexible framework that combines digital 

and social competencies in the context of vocational education in five European countries 

(Hernández-Serrano et al., 2025). Their findings confirm that vocational teachers need training that 

develops cross-contextual skills, including social skills, to reach learners from vulnerable 

backgrounds and build inclusive learning environments. This framework reflects the importance of 

developing teachers who are not only technically competent but also able to facilitate learning with 

a humanistic approach (Sokolova & Sergeeva, 2021). Therefore, in facing global challenges such as 

digitalization, social inclusion, and sustainability, the social competence of vocational teachers is an 

important foundation in transforming learning towards something more adaptive and meaningful. 

A humanistic approach of social competence for teachers is related to how the teachers learn 

and implement technology wisely using thei digital and AI competence. The connection of these 

three components can be visualized in figure 1.  

 

Fig 1: PRISMA Flow 
The doubts about how to effectively teach business to undergraduate students persist, as the 

skills and competencies needed in the business world are difficult to achieve through traditional 

classroom instruction, which often involves passive student participation. In Indonesia, despite the 

growing demand for entrepreneurship education, studies indicate that its implementation in higher 

education institutions has not been fully effective (Ghina, 2014; Larso et al., 2012). Inefficiencies 
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stem from a limited understanding of appropriate methods to teach and foster new entrepreneurs 

(Rumijati, 2017; Priyanto, 2012). Most courses still rely heavily on teacher-centered approaches, 

with minimal active involvement from students. 

Entrepreneurship, however, is a dynamic learning process that demands motivation, creativity, 

and the ability to develop and implement new business ideas. It requires various skills, such as risk 

calculation, team formation, resource management, business planning, and opportunity recognition 

(Kolb, 2014). Given this complexity, educators have a crucial role in developing students’ skills in 

discovery, planning, and managing business ideas under conditions of uncertainty (Neck and 

Greene, 2011). 

To address these challenges, more modern approaches such as Experiential Learning (EL) have 

emerged. EL emphasizes learning by doing, encouraging students to try, experiment, and learn from 

their experiences. According to Othman et al. (2012), cultivating an entrepreneurial spirit in 

students is essential for effective entrepreneurship education. Several scholars support the use of 

EL in this context, highlighting its role in building entrepreneurial skills and attitudes (Nabi et al., 

2017; Neck & Greene, 2011; Politis, 2005). Kolb’s (2014) Experiential Learning Theory explains that 

knowledge is created through a cycle of experience, reflection, thinking, and action. Research by 

Cervantes-Guzmán (2021) also shows that EL significantly influences students' entrepreneurial 

intentions, while Mason and Arshed (2013) demonstrate that EL exposes students directly to real-

world entrepreneurial challenges. 

Further studies strengthen this argument, showing that EL contributes to business start-up 

development, career planning, and entrepreneurial decision-making through risk management, 

strategic action, and ethical business practices (Karia et al., 2015; Ferreira, 2020; Mansoori, 2017; 

Awaysheh & Bonfiglo, 2017; Morris & König, 2021). Thus, integrating EL into entrepreneurship 

education is highly relevant, particularly for Indonesia’s goal of producing entrepreneurial 

graduates who are ready to develop businesses and create job opportunities. 

By applying EL, students directly engage with real-world business challenges, such as planning 

strategies, marketing, and management, thereby deepening their entrepreneurial competencies 

(Kolb, 1984; Manimala & Thomas, 2017). Moreover, EL encourages students to solve problems 

within their environment, further strengthening their entrepreneurial mindset (Fromm et al., 2021). 

Nevertheless, research on the application of EL in Indonesian universities remains limited. 

Addressing this gap, the present study conducts a systematic literature review to examine the use 

and impact of EL in entrepreneurship education within Indonesia. The study aims to organize 
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existing knowledge, connect practices and outcomes, and offer insights that can be adapted across 

higher education institutions. 

 

Method  

This study arises from technology development, especially in vocational education, and focuses 

on artificial intelligence (AI) (Alam, 2021; Schiff, 2022). Therefore, it aims to provide insight and an 

overview of digital competence trends toward technological advancement in vocational education. 

The method of this study employed systematic literature network analysis (SLNA), which combines 

bibliometrics and Systematic Literature Review (SLR) techniques. Bibliometric analysis is a review 

method that uses quantitative methodologies and bibliometric data to advance scientific research 

(Donthu et al., 2021). Meanwhile, a systematic literature review uses qualitative approaches, such 

as literature surveys, to identify, retrieve, and present data through a review process (Barbara 

Kitchenham & Charters, 2007). In this research, we used Scopus as the database to download the 

dataset and as one of the biggest databases in a research field (Diz-Otero et al., 2022; Lemay et al., 

2021; Martín-Martín et al., 2018; Muktiarni et al., 2021; Sánchez-Cruzado et al., 2021; Singh et al., 

2021). The database is limited to the utilization of the Scopus database because of its broad range 

of coverage for literature review studies. It has reputable and high-impact peer-reviewed journals 

in the database. We retrieved the dataset from Scopus for bibliometrics analysis by searching the 

publication using this structured keyword:  

( TITLE-ABS-KEY ( "digital literac*"  OR  "digital competenc*"  OR  "digital abilit*"  OR  "digital 
skill*" )  AND  TITLE-ABS-KEY ( "vocational education"  OR  tvet  OR  vet  OR  vet  OR  cte  OR  "Technical and 
Vocational Education and Training"  OR  "Career and Technical Education"  OR  polytechnic ) )  
 

Our search yielded a total of 216 articles, which were carefully evaluated to determine their 

relevance to the study's focus on digital competence in vocational education. We chose not to impose 

strict specifications for the bibliometric study, as the researcher aimed to explore the topic from 

multiple perspectives. The bibliometric analysis for this study was conducted using the RStudio 

application "Bibliometrix," along with the graphical web version of "Biblioshiny" and VOSViewer. In 

contrast, the Systematic Literature Review (SLR) adopted a more rigorous approach, with 

researchers imposing specific limitations to ensure quality during the review process. These 

limitations were defined through eligibility criteria and selection choices within the Scopus 

database. The eligibility criteria of the SLR are described in Table 1.  
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Table 1. Eligibility Criteria 
Inclusion Criteria Exclusion Criteria 

The articles are focused on digital competence 

in vocational education 

 The articles are not focused on digital 

competence in vocational education 

The articles are published from 2020 to 2025 The articles are not published from 2020 to 

2025 

The articles are written in English  The articles are not written in English 

The articles are not a pre-proof or preprints 

type of paper 

The articles are a pre-proof or preprints type of 

paper 

The articles are published in a journal The articles are not published in a journal 

 

In the systematic literature review process, articles deemed irrelevant or lacking substantial 

content were excluded from our dataset during the review. Ultimately, the final articles included in 

the SLR were only two. The starting point of this SLR review is 2020 because the development of 

research in digital competence, especially in vocational education, significantly increased during the 

COVID-19 pandemic  (Diz-Otero et al., 2022; Duarte Alonso et al., 2020; Lemay et al., 2021; Sánchez-

Cruzado et al., 2021; Saripudin et al., 2020). However, the results showed that the start of digital 

competence and social competence connection is in 2025. Two articles are the final selected criteria 

included in this SLR and answered the research questions. The PRISMA flow in Figure 2 describes 

the process of SLR.  

 

Fig 2: PRISMA Flow 
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Results and Discussion 

This study examined three research topics to determine the development of digital competence, 

significant areas of digital competence in vocational education, and current trends in vocational 

education. The results and discussions are arranged based on the study question.  

1. What are the current trends and future research directions in digital competence for vocational 

education? and; 

2. How important are digital and social competence relations?   

To provide valuable insights into vocational education and digital competence. The research 

question can be answered by several fields of analysis, such as co-occurrence, three-field plot, and 

systematic literature review.  

a. Three-field plot analysis 

The three-field plot analysis, a significant tool in this research, explains the correlations among 

the references, authors, and keywords. This analysis helps the researcher identify the research 

development of digital competence in vocational education. Figure 3 shows that the most cited 

reference is from Belaya and Ferrari, who discussed two different things. Belaya analyzed the use of 

e-learning in vocational education and training (VET), employing a systematic literature review to 

describe the research development. Ferrari was developing a framework for digital competence, 

and it has become a famous framework for assessing digital competence or literacy. The most used 

and influential keyword in this plot graph is “digital skill”. On the other side, Kholifah, Rauseo, and 

Nurtanto are the top three contributing authors with more than three documents. Three fields of 

the plot identified that the topic of digital competence in vocational education is strongly connected 

with digital transformation in vocational education. Digital transformation is crucial in vocational 

education. However, digital change in vocational education faces numerous challenges. Their 

objectives encompass enhancing students' learning capacity and initiative, further embedding 

information technology in pedagogy, updating and elevating the quality and level of digital teaching 

proficiency, augmenting data-driven management and service competencies, upgrading digital 

support infrastructure, and refining digital systems and mechanisms (Han et al., 2023). 

The second most cited reference comes from Stephen Billett’s book titled “Vocational Education: 

Purpose, Traditions, and Prospects, published in 2011” (Billett, 2011). This work offers a profound 

exploration of the purpose of vocational education, which serves as a cornerstone for its 

development. As illustrated in Figure 3, Indonesia stands out as the most productive country 

regarding authors and institutions. However, Table 2 reveals that Switzerland leads the way with 
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the highest number of citations, totaling 239. Nonetheless, Indonesia remains among the top three 

countries with the highest citations regarding digital competence in vocational education. The data 

suggests that the high citations do not necessarily ensure that they will lead to significant findings 

or possess a high impact factor in the context of academic discourse. 

The discourse surrounding digital competence in vocational education persists, and 

technological advancements are accelerating yearly. Despite this progress, several prior research 

studies indicate that teachers are not adequately prepared to navigate the technological changes 

impacting their daily teaching practices (Cattaneo et al., 2022; Falloon, 2020; Martínez-Rico et al., 

2022; Saripudin et al., 2021). The research explained that the biggest challenges for teachers in 

developing their digital competence are facilities, workloads, teaching experience, age, and 

curriculum support. Moreover, in this AI era, teachers face a significant challenge in elevating and 

adapting to new skills. 

Table 2. Countries Citation Total 
Country Total Citation Average Article Citations 

Switzerland 239 47.80 

Netherland 235 78.30 

Indonesia 173 6.20 

Spain 124 13.80 

USA 81 81.00 

 

Fig 3: Three-Field-Plot analysis (AU= Authors, CR= References, DE= Author Keywords) 
b. Co-occurrence analysis 

To determine the most prominent keyword in this study, the author employed VOSViewer, 

which uses co-occurrence analysis to provide an overview of keyword development. The author also 
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used overlay visualization to find recent keywords related to digital competence in vocational 

education. To broaden and diversify the topic overview, the author chose the “all keywords” unit of 

analysis in VOSViewer, which mixed author and index keywords. The figure of overlay visualization 

shows that the keyword most used in this topic is vocational education. Vocational education is 

highly connected with digital competence, literacya, and skills. However, the color explained that it 

is not new and has been researched in the last 5-10 years and more.  

The latest topic within the relationship between vocational education and digital competence is 

“Generative AI”. A previous study described that generative AI has become a big concern, especially 

in Education, since the launch of ChatGPT in 2022 (Wimmer et al., 2024a). Still, the hype of 

generative AI in academic research is not something new (Liikkanen, 2019). Amongst this milieu, 

the rise of generative AI so far gives education many benefits, such as personalized learning, 

assessment tools, and any helpful recognition for learning (Akgun & Greenhow, 2022). The study of 

Generative AI was really rocketing in 2024, with 7730 documents found on the Scopus database but 

only 21 papers on generative AI connected with vocational education. Research from Wu (Wu et al., 

2025) showed that generative AI in education has excellent intentions, but the results of the risk 

awareness are still unsupported.   

One of the studies in the literature mentioned that there are many digital competence 

frameworks for both citizens and educators. However, fewer of them are concerned with vocational 

educators. Vocational educators are highly demanded to be skillful in theory and workplace-applied 

skills that should be updated with digital technology advancement (Hernández-Serrano et al., 2025). 

Vocational educators should balance their skills with social competencies and combine them with 

digital competence to produce a competent student in an actual workplace. Moreover, digital 

development in education is now highly engaged with AI, which needs teachers with more advanced 

competence (Bower et al., 2024; Lang et al., 2025; Wu et al., 2025). It can be concluded that, through 

this literature review, it needs a future digital competence framework that should also be concerned 

with the vocational education sector and can be adjusted to the needs of the teachers in the TVET 

area.  

The keyword “interaction” is also newly connected with digital competence topics in vocational 

education. Several articles discuss the importance of interaction in elevating an individual’s digital 

competence, which started in 2010. Even though it was started in 2010, the topic of interaction 

vocational education and digital competence has increased in the last 5 years, which makes it a 

newly discussed topic. There are 13 articles explaining the interaction of digital competence in 
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vocational education. One of the studies focused on how interaction is essential in increasing digital 

competence between students, teachers, people with disabilities, and employers through a peer 

community in Ireland since 2015 (Magennis et al., 2015). This community was built to facilitate the 

individual building of digital skills through peer support. 

One of the emerging keywords in the co-occurrence analysis concerning digital competence 

development is “AI literacy.” Notably, this term is more closely associated with digital competence 

than vocational education. The discussion around AI literacy has gained traction, particularly 

following the rapid proliferation of generative AI technologies since 2022. The average year of 

publication for research on AI literacy is projected to be 2024. This topic primarily explores how AI 

competencies are interconnected with an individual’s digital skills and how generative AI 

transforms educational realities and practices (Jemetz et al., 2025). Research on AI literacy often 

intersects with various components of digital competence, specifically examining which AI skills are 

encompassed within these components. This connection presents an opportunity to develop a novel 

research topic and framework for digital competence, suggesting that AI literacy skills should be 

integrated into the existing components of digital competence. 

In this co-occurrence analysis, three significant findings emerge as potential focal points for 

enhancing digital competence. Firstly, there is a notable connection between digital competence in 

vocational education and the rise of generative AI. This includes the application of AI in teaching, 

research, and implementation and its impact on everyday use (Su & Yang, 2023). Secondly, 

"interaction" has been newly linked to digital competence in vocational education, with most 

research indicating that digital competence develops through frequent interaction. This aligns with 

earlier studies by Bergum, which explored how digital interaction and communication influence 

teachers' careers from the pre-service phase onward (Bergum Johanson et al., 2023). The keyword 

“AI Literacy” represents the latest development in this area. AI literacy, particularly within 

vocational education, is crucial because the integration of AI in industry is significant, necessitating 

a robust framework for technology application in industrial settings (Pillai et al., 2022). It is essential 

to cultivate a workforce that not only comprehends the technological landscape but also equips 

vocational students and their teachers to become experts in the evolving domain of technology (King 

et al., 2019; Wattenberg & Franken, 2019; Wimmer et al., 2024b).  
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Fig 4: Co-occurrence analysis using overlay visualization 

c. Systematic Literature Review (SLR) Results 

This study utilized a specific keyword for its systematic literature review (SLR) to intentionally 

explore the relationship between digital competence and social competence in vocational education. 

The research question guiding the SLR is, "How significant are the relationships between digital and 

social competence?" The search using these specific keywords yielded only two articles addressing 

digital and social competence. The first article, authored by Hernandez in 2025, concentrated on 

developing a framework that integrates digital and social competence. (Hernández-Serrano, Cullen, 

et al., 2025). The study indicates that digital and social competencies should work in tandem with 

vocational education teachers. Integrating these competencies into vocational education and 

training (VET) frameworks represents a crucial advancement in meeting the evolving demands of 

the 21st-century labor market.  

The article highlights the importance of equipping VET instructors with comprehensive, 

adaptable, and contextually relevant skills that address technical innovations and socio-professional 

challenges for educators and learners. This article is supported by another article that is not 

included in the search results by Abdellah (Elfeky et al., 2023). The study investigated the impact of 

big data on electronic social competence. It defined big data in conjunction with the social 

competence scale among investment diploma students, highlighting its role in enhancing their 
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academic goals throughout the semester. The relationship between digital and social competence is 

crucial for improving individuals’ social skills. 

Digital competence is believed to be connected to social competence, especially as the 

advantages of digital technology have become more pronounced. Research indicates that digital 

environments can foster individuals’ social skills, particularly in areas such as empathy, self-

regulation, cooperation, and overall interpersonal abilities (McNaughton et al., 2018). The first 

study emphasized the connection between digital competence and social competence for VET 

teachers. The findings indicate a significant correlation between the digital competence of 

vocational education and training (VET) teachers and their social competence and collaborative 

intelligence. This relationship was substantiated through statistical analysis, particularly utilizing a 

t-test, which revealed a notable reduction in scores following examination. In contrast, the data 

concerning creativity did not yield statistically significant results, suggesting that while digital and 

social competencies are interrelated, creativity may require further investigation to establish its 

connection with digital competence in this context (Hernández-Serrano, Morales-Romo, et al., 

2025b).  

The second study conducted by researcher Maria addressed the integration of digital and social 

competencies within the context of vocational education. This investigation successfully developed 

a comprehensive framework designed to amalgamate these competencies through a unified project. 

The project was implemented as a pilot across five distinct countries—namely the United Kingdom, 

Sweden, Germany, Italy, and Spain—thereby aiming to attain a more generalized outcome. Using the 

change theory method, the findings delineated three primary domains within the framework, which 

categorize the competencies into distinct yet interrelated areas: the digital competence domain, the 

domain encompassing both digital and social competencies, and the social competence domain. The 

final framework is known as FLEXI-COMP (Hernández-Serrano, Cullen, et al., 2025). 

These two studies represent a fresh perspective on the topic of digital competence within 

vocational education, particularly concerning teachers' competencies. Previous research has 

primarily focused on the challenges teachers face in developing their digital skills, the factors 

influencing their level of digital competence, and the current state of such competence across 

various educational levels  (Astuti et al., 2021; Cattaneo et al., 2022b; Guillén-Gámez et al., 2021; 

Lucas et al., 2021; Sánchez-Cruzado et al., 2021b; Warno, 2020). Notably, this new study introduces 

an additional component to the concept of digital competence, which could serve as a significant 

point of interest for future research developments. It emphasizes the need for implementing, 
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developing, or evaluating these studies further. This study highlights several emerging areas within 

the field of vocational education and digital competence that are infrequently addressed. Notably, it 

reveals that digital competence in vocational education is increasingly intertwined with the rapid 

advancement of artificial intelligence, as well as with social competence. These three components 

could be integrated into a single research topic for further empirical investigation.  

 

Conclusion 

This study addressed two research questions and examined general trends as well as the specific 

connection between digital, social competence and AI competence using bibliometrics results. The 

findings revealed several insights. Notably, the development of digital competence research in 

vocational education is particularly robust in Indonesia, which has the highest number of published 

articles and numerous authors investigating this area. However, the current literature rarely 

emphasizes the relationship between digital competence and advancements in artificial intelligence 

(AI), particularly concerning the interaction between AI development in schools and industry and 

its implications for digital competence. Nonetheless, two recent studies have explored the 

importance of both digital and social competence for teachers in vocational education. This research 

introduced new perspectives that warrant further investigation. Future empirical studies could 

focus on the intersection of digital competence and AI literacy within vocational education, as well 

as the relationship between digital and social competence and the latest technological developments 

in the vocational field. This study is limited by the data gathered from a single database. Therefore, 

it is recommended that future literature reviews expand their scope by utilizing multiple prominent 

databases.  

 

References 

Akgun, S., & Greenhow, C. (2022). Artificial intelligence in education: Addressing ethical challenges 

in K-12 settings. AI and Ethics, 2(3), 431–440. https://doi.org/10.1007/s43681-021-00096-7 

Alam, A. (2021). Should robots replace teachers? Mobilisation of AI and learning analytics in 

education. 2021 International Conference on Advances in Computing, Communication, and 

Control (ICAC3), 1–12. 

Anori, S., Faiza, D., Agustiarmi, W., & Dewi, I. P. (2022). Pelatihan Penggunaan Aplikasi Simulasi 

Elektronika Untuk Meningkatkan Literasi Digital Guru SMK Di Kota Payakumbuh. Lumbung 

Inovasi: Jurnal Pengabdian Kepada Masyarakat, 7(4), 698–703. 

mailto:joves@mpv.uad.ac.id
http://journal2.uad.ac.id/index.php/joves


 
 

JOVES Vol 8. No.2 November 2025 p. 525-546 
Email      :  joves@mpv.uad.ac.id  
Website  : http://journal2.uad.ac.id/index.php/joves  

 

 

 Digital Skills in Technical and Vocational Edu… (Rahmawati. S., et al)                                                         541 
 

 

 

https://doi.org/10.36312/linov.v7i4.976 

Astuti, M., Arifin, Z., Mutohhari, F., & Nurtanto, M. (2021). Competency of Digital Technology: The 

Maturity Levels of Teachers and Students in Vocational Education in Indonesia. Journal of 

Education Technology, 5(2), 254–262. https://doi.org/10.23887/jet.v5i3.35108 

Barbara Kitchenham, & Charters, S. (2007). Методи за автоматично управление на подемни 

устройства при Jack-up системите. https://doi.org/10.1145/1134285.1134500 

Bergum Johanson, L., Leming, T., Johannessen, B. H., & Solhaug, T. (2023). Competence in Digital 

Interaction and Communication—A Study of First-Year Preservice Teachers’ Competence in 

Digital Interaction and Communication at the Start of Their Teacher Education. Teacher 

Educator, 58(3), 270–288. https://doi.org/10.1080/08878730.2022.2122095 

Billett, S. (2011). Vocational Education: Purposes, Traditions, and Prospects. Springer Dordrecht. 

https://link-springer-com.libraryproxy.griffith.edu.au/book/10.1007/978-94-007-1954-5 

Bower, M., Torrington, J., Lai, J. W. M., Petocz, P., & Alfano, M. (2024). How should we change teaching 

and assessment in response to increasingly powerful generative Artificial Intelligence? Outcomes 

of the ChatGPT teacher survey. Education and Information Technologies. 

https://doi.org/10.1007/s10639-023-12405-0 

Cattaneo, A. A. P., Antonietti, C., & Rauseo, M. (2022a). How digitalised are vocational teachers? 

Assessing digital competence in vocational education and looking at its underlying factors. 

Computers and Education, 176(March 2021), 104358. 

https://doi.org/10.1016/j.compedu.2021.104358 

Cattaneo, A. A. P., Antonietti, C., & Rauseo, M. (2022b). How digitalised are vocational teachers? 

Assessing digital competence in vocational education and looking at its underlying factors. 

Computers and Education, 176(March 2021), 104358. 

https://doi.org/10.1016/j.compedu.2021.104358 

Cavanagh, J., Burston, M., Southcombe, A., & Bartram, T. (2015). Contributing to a graduate-centred 

understanding of work readiness: An exploratory study of Australian undergraduate students’ 

perceptions of their employability. International Journal of Management Education, 13(3), 278–

288. https://doi.org/10.1016/j.ijme.2015.07.002 

Diz-Otero, M., Portela-Pino, I., Domínguez-Lloria, S., & Pino-Juste, M. (2022). Digital competence in 

secondary education teachers during the COVID-19-derived pandemic: comparative analysis. 

Education + Training, ahead-of-p(ahead-of-print). https://doi.org/10.1108/et-01-2022-0001 

mailto:joves@mpv.uad.ac.id
http://journal2.uad.ac.id/index.php/joves


 
 

JOVES Vol 8. No.2 November 2025 p. 525-546 
Email      :  joves@mpv.uad.ac.id  
Website  : http://journal2.uad.ac.id/index.php/joves  

 

 

 Digital Skills in Technical and Vocational Edu… (Rahmawati. S., et al)                                                         542 
 

 

 

Donthu, N., Kumar, S., Mukherjee, D., Pandey, N., & Lim, W. M. (2021). How to conduct a bibliometric 

analysis: An overview and guidelines. Journal of Business Research, 133(March), 285–296. 

https://doi.org/10.1016/j.jbusres.2021.04.070 

Duarte Alonso, A., Kok, S. K., Bressan, A., O’Shea, M., Sakellarios, N., Koresis, A., Buitrago Solis, M. A., 

& Santoni, L. J. (2020). COVID-19, aftermath, impacts, and hospitality firms: An international 

perspective. International Journal of Hospitality Management, 91(July), 102654. 

https://doi.org/10.1016/j.ijhm.2020.102654 

Falloon, G. (2020). From digital literacy to digital competence: the teacher digital competency (TDC) 

framework. Educational Technology Research and Development, 68, 2449–2472. 

Guillén-Gámez, F. D., Mayorga-Fernández, M. aJ, Bravo-Agapito, J., & Escribano-Ortiz, D. (2021). 

Analysis of Teachers’ Pedagogical Digital Competence: Identification of Factors Predicting Their 

Acquisition. Technology, Knowledge and Learning, 26(3), 481–498. 

https://doi.org/10.1007/s10758-019-09432-7 

Han, X., Yang, C., & Zhou, Q. (2023). Digital Transformation in Vocational Education: Present 

Situation, Problems, and Countermeasures. Frontiers of Education in China, 18(1), 70–82. 

https://doi.org/10.3868/s110-008-023-0005-2 

Hernández-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 

Hernández-Serrano, M. J., Morales-Romo, N., Gago Rivas, V., & García-Gutiérrez, C. (2025a). 

Connecting digital and social competences in a flexible and adaptive framework for VET teachers. 

RIED-Revista Iberoamericana de Educacion a Distancia, 28(1), 323–346. 

https://doi.org/10.5944/RIED.28.1.41470 

Hernández-Serrano, M. J., Morales-Romo, N., Gago Rivas, V., & García-Gutiérrez, C. (2025b). 

Connecting digital and social competences in a flexible and adaptive framework for VET teachers. 

RIED-Revista Iberoamericana de Educacion a Distancia, 28(1), 323–346. 

https://doi.org/10.5944/RIED.28.1.41470 

Jatmoko, D., Suyitno, S., Rasul, M. S., Nurtanto, M., Kholifah, N., Masek, A., & Nur, H. R. (2023). The 

Factors Influencing Digital Literacy Practice in Vocational Education: A Structural Equation 

Modeling Approach. European Journal of Educational Research, 12(2), 1109–1121. 

https://doi.org/10.12973/eu-jer.12.2.1109 

mailto:joves@mpv.uad.ac.id
http://journal2.uad.ac.id/index.php/joves


 
 

JOVES Vol 8. No.2 November 2025 p. 525-546 
Email      :  joves@mpv.uad.ac.id  
Website  : http://journal2.uad.ac.id/index.php/joves  

 

 

 Digital Skills in Technical and Vocational Edu… (Rahmawati. S., et al)                                                         543 
 

 

 

Jemetz, M., Dolezal, D., & Motschnig, R. (2025). Secondary Teachers’ Self-perceived AI Competences 

in Relation to Renowned European Digital Competence Frameworks. Lecture Notes in Computer 

Science (Including Subseries Lecture Notes in Artificial Intelligence and Lecture Notes in 

Bioinformatics), 15228 LNCS, 3–17. https://doi.org/10.1007/978-3-031-73474-8_1 

King, T. M., Arbon, J., Santiago, D., Adamo, D., Chin, W., & Shanmugam, R. (2019). AI for Testing Today 

and Tomorrow: Industry Perspectives. 

Knezek, G., & Christensen, R. (2016). Extending the will, skill, tool model of technology integration: 

adding pedagogy as a new model construct. Journal of Computing in Higher Education, 28(3), 

307–325. https://doi.org/10.1007/s12528-016-9120-2 

Lang, Q., Wang, M., Yin, M., Liang, S., & Song, W. (2025). Transforming Education with Generative AI 

(GAI): Key Insights and Future Prospects. IEEE Transactions on Learning Technologies. 

https://doi.org/10.1109/TLT.2025.3537618 

Lemay, D. J., Bazelais, P., & Doleck, T. (2021). Transition to online learning during the COVID-19 

pandemic. Computers in Human Behavior Reports, 4, 100130. 

https://doi.org/10.1016/j.chbr.2021.100130 

Liikkanen, L. A. (2019). It AIn’t Nuttin’ New – Interaction Design Practice After the AI Hype. Lecture 

Notes in Computer Science (Including Subseries Lecture Notes in Artificial Intelligence and 

Lecture Notes in Bioinformatics), 11749 LNCS, 600–604. https://doi.org/10.1007/978-3-030-

29390-1_45 

Lucas, M., Bem-Haja, P., Siddiq, F., Moreira, A., & Redecker, C. (2021). The relation between in-service 

teachers’ digital competence and personal and contextual factors: What matters most? 

Computers and Education, 160(October 2020). 

https://doi.org/10.1016/j.compedu.2020.104052 

Magennis, M., Murphy, E., Lazarov, A., Van Isacker, K., Dumnicka, K., Polak, M., Meagher, B., & Penny, 

P. (2015). DigiPlace4all: an online peer support community for digital skills. In C. SikLanyi, E. J. 

Hoogerwerf, K. Miesenberger, & P. Cudd (Eds.), ASSISTIVE TECHNOLOGY: BUILDING BRIDGES 

(Vol. 217, Issue 13th European Conference on the Advancement of Assistive Technology 

(AAATE), pp. 235–240). https://doi.org/10.3233/978-1-61499-566-1-235 

Martínez-Rico, G., Alberola-Albors, M., Pérez-Campos, C., & González-García, R. J. (2022). Physical 

education teachers’ perceived digital competences: Are they prepared for the challenges of the 

new digital age? Sustainability (Switzerland), 14(1). https://doi.org/10.3390/su14010321 

mailto:joves@mpv.uad.ac.id
http://journal2.uad.ac.id/index.php/joves


 
 

JOVES Vol 8. No.2 November 2025 p. 525-546 
Email      :  joves@mpv.uad.ac.id  
Website  : http://journal2.uad.ac.id/index.php/joves  

 

 

 Digital Skills in Technical and Vocational Edu… (Rahmawati. S., et al)                                                         544 
 

 

 

Martín-Martín, A., Orduna-Malea, E., & Delgado López-Cózar, E. (2018). Coverage of highly-cited 

documents in Google Scholar, Web of Science, and Scopus: a multidisciplinary comparison. 

Scientometrics, 116(3), 2175–2188. https://doi.org/10.1007/s11192-018-2820-9 

McNaughton, S., Rosedale, N., Jesson, R. N., Hoda, R., & Teng, L. S. (2018). How digital environments 

in schools might be used to boost social skills: Developing a conditional augmentation 

hypothesis. Computers and Education, 126, 311–323. 

https://doi.org/10.1016/j.compedu.2018.07.018 

Md Yusoff, Y., Omar, M. Z., Zaharim, A., Mohamed, A., & Muhamad, N. (2012). Employability skills 

performance score for fresh engineering graduates in Malaysian industry. Asian Social Science, 

8(16), 140–145. https://doi.org/10.5539/ass.v8n16p140 

Mn, K., Khalid, F., & Husnin, H. (2020). Preparing Graduates with Digital Literacy Skills Toward 

Fulfilling Employability Need in 4IR Era : A Review. 11(6), 307–316. 

Muktiarni, M., Ana, A., Dwiyanti, V., Sari, A. R., & Mupita, J. (2021). Digital platform trends in 

vocational education during the covid-19 pandemic. Journal of Technical Education and Training, 

13(3), 180–189. https://doi.org/10.30880/jtet.2021.13.03.018 

Najdabbasi, N., & Pedaste, M. (2014). Integration of Technology into Classrooms: Role of Knowledge 

and Teacher Beliefs. Communications in Computer and Information Science, 435 PART 

I(December), 117–122. https://doi.org/10.1007/978-3-319-07854-0_21 

Nursaimatussaddiya, N. (2023). Relationship between Social Capital and Digital Competence in 

Indonesia Senior High School Population. Global Journal of Business, Economics & Social 

Development, 1(2), 78–84. https://doi.org/10.56225/gjbesd.v1i2.10 

Pillai, R., Sivathanu, B., Mariani, M., Rana, N. P., Yang, B., & Dwivedi, Y. K. (2022). Adoption of AI-

empowered industrial robots in auto component manufacturing companies. Production Planning 

and Control, 33(16), 1517–1533. https://doi.org/10.1080/09537287.2021.1882689 

Prestridge, S., & Tondeur, J. (2015). Exploring elements that support teachers engagement in online 

professional development. Education Sciences, 5(3), 199–219. 

https://doi.org/10.3390/educsci5030199 

Rahmah, A. (2015). Digital Literacy Learning System for Indonesian Citizen. Procedia Computer 

Science, 72, 94–101. https://doi.org/10.1016/j.procs.2015.12.109 

Rahmawati, S. (2022). Paper JTET Sherly Rahmawati. 

Rodzalan, S. A., Mohd Noor, N. N. , Abdullah, N. H., & Mohamed Saat, M. (2022). TVET Skills Gap 

mailto:joves@mpv.uad.ac.id
http://journal2.uad.ac.id/index.php/joves


 
 

JOVES Vol 8. No.2 November 2025 p. 525-546 
Email      :  joves@mpv.uad.ac.id  
Website  : http://journal2.uad.ac.id/index.php/joves  

 

 

 Digital Skills in Technical and Vocational Edu… (Rahmawati. S., et al)                                                         545 
 

 

 

Analysis in Electrical and Electronic Industry: Perspectives from Academicians and Industry 

Players. Journal of Technical Education and Training, 14(1), 1, 158–177. 

https://penerbit.uthm.edu.my/ojs/index.php/JTET/article/view/10053 

Sánchez-Cruzado, C., Santiago Campión, R., & Sánchez-Compaña, M. T. (2021a). Teacher digital 

literacy: The indisputable challenge after covid-19. Sustainability (Switzerland), 13(4), 1–29. 

https://doi.org/10.3390/su13041858 

Sánchez-Cruzado, C., Santiago Campión, R., & Sánchez-Compaña, M. T. (2021b). Teacher digital 

literacy: The indisputable challenge after covid-19. Sustainability (Switzerland), 13(4), 1–29. 

https://doi.org/10.3390/su13041858 

Saripudin et al. (2021). DIGITAL LITERACY SKILLS OF VOCATIONAL SCHOOL TEACHERS. 16(1), 

666–680. https://jestec.taylors.edu.my/Vol 16 issue 1 February 2021/16_1_46.pdf 

Saripudin, S., Sumarto, S., Juanda, E. A., Abdullah, A. G., & Ana, A. (2020). Vocational school teachers’ 

perceptions of e-learning during covid-19. Journal of Engineering Education Transformations, 

34(Special Issue), 7–13. https://doi.org/10.16920/JEET/2020/V34I0/157844 

Schiff, D. (2022). Education for AI, not AI for Education: The Role of Education and Ethics in National 

AI Policy Strategies. International Journal of Artificial Intelligence in Education, 32(3), 527–563. 

https://doi.org/10.1007/s40593-021-00270-2 

Singh, V. K., Singh, P., Karmakar, M., Leta, J., & Mayr, P. (2021). The journal coverage of Web of 

Science, Scopus and Dimensions: A comparative analysis. Scientometrics, 126(6), 5113–5142. 

https://doi.org/10.1007/s11192-021-03948-5 

Su, J., & Yang, W. (2023). Unlocking the Power of ChatGPT: A Framework for Applying Generative AI 

in Education. ECNU Review of Education, 6(3), 355–366. 

https://doi.org/10.1177/20965311231168423 

Valverde-Berrocoso, J., Fernández-Sánchez, M. R., Dominguez, F. I. R., & Sosa-Díaz, M. J. (2021). The 

educational integration of digital technologies preCovid-19: Lessons for teacher education. PLoS 

ONE, 16(8 August), 1–22. https://doi.org/10.1371/journal.pone.0256283 

Wahjusaputri, S., & Nastiti, T. I. (2022). Digital literacy competency indicator for Indonesian high 

vocational education needs. Journal of Education and Learning (EduLearn), 16(1), 85–91. 

https://doi.org/10.11591/edulearn.v16i1.20390 

Warno, K. (2020). The factors influencing digital literacy of vocational high school teachers in 

Yogyakarta. Journal of Physics: Conference Series, 1446(1). https://doi.org/10.1088/1742-

mailto:joves@mpv.uad.ac.id
http://journal2.uad.ac.id/index.php/joves


 
 

JOVES Vol 8. No.2 November 2025 p. 525-546 
Email      :  joves@mpv.uad.ac.id  
Website  : http://journal2.uad.ac.id/index.php/joves  

 

 

 Digital Skills in Technical and Vocational Edu… (Rahmawati. S., et al)                                                         546 
 

 

 

6596/1446/1/012068 

Wattenberg, M., & Franken, S. (2019). The Impact of AI on Employment and Organisation in the 

Industrial Working Environment of the Future. https://doi.org/10.34190/ECIAIR.19.096 

Wimmer, B., Mayr, I., & Händler, T. (2024a). Navigating the Landscape of Digital Competence 

Frameworks: A Systematic Analysis of AI Coverage and Adaptability. International Conference 

on Computer Supported Education, CSEDU - Proceedings, 1, 653–667. 

https://doi.org/10.5220/0012752900003693 

Wimmer, B., Mayr, I., & Händler, T. (2024b). Navigating the Landscape of Digital Competence 

Frameworks: A Systematic Analysis of AI Coverage and Adaptability. International Conference 

on Computer Supported Education, CSEDU - Proceedings, 1(Csedu), 653–667. 

https://doi.org/10.5220/0012752900003693 

Wu, H., Li, D., & Mo, X. (2025). Understanding GAI risk awareness among higher vocational education 

students: An AI literacy perspective. Education and Information Technologies. 

https://doi.org/10.1007/s10639-024-13312-8  

mailto:joves@mpv.uad.ac.id
http://journal2.uad.ac.id/index.php/joves

