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Nowadays, with technology penetrating into every aspect of our life, the ways to acquire knowledge has been greatly revolutionized. The outbreak of the Coronavirus (COVID-19) has accelerated digital informatization in education and the educational model has been transformed substantially. The demand for digital competence is at record high. The purpose of this study is to systematically explore digital competence in different national educational contexts during the COVID-19 pandemic (2019–2021), to provide academics with the current state of digital competence in education and main research trends in digital competence in education during this period, elucidate the impact of pandemic on digital competence, and explore the limitations in the implementation of digital competence in educational research. The results indicate that most research on digital competence in educational contexts related to COVID-19 focused on the current state of the digital competence of teachers and students, especially those in higher education and formal learning context. Still, with the situation compounded, the researchers furthered their study by investigating the factors that influenced digital competence in order to address educational challenges in a pandemic context. In addition, teachers and students were still not well equipped as for digital competence though their digital awareness and digital readiness in the teaching and learning process increased. It is recommended to promote and enhance digital competence training in order to improve students’ achievement and the quality of education.
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1 Introduction

In a society full of information and knowledge, which is globalized and intercultural, digital technologies have been increasingly developed and integrated into the citizens’ everyday life. People should be equipped to adapt quickly to a rapidly changing, multi-connected world. The European Commission (2021) and the Council of the European Union (2018) has identified digital competence as one of the eight key life skills in its recommendation on key competences for lifelong learning. In addition, technological developments and the penetration of technology have changed the way in which we obtain knowledge.

The outbreak of the COVID-19 pandemic has dealt a blow to several industries, as well as to education. The closures in response to COVID-19 have disrupted mainstream educational activities in many countries, and there has been a paradigm shift in educational approaches due to health concerns (Schleicher, 2020). Several schools and institutions have moved from offline teaching, characterized by fixed hours and classrooms, to online teaching that is not limited by time and space and involves a deep integration of teaching in the classroom with new technologies, methods and content, with the aim of offering a safe and convenient study environment for their students. At the same time, various educational platforms and resources have been made available to educational institutions to meet their teaching needs (UNESCO, 2020a, 2020b). Although offline education is slowly returning to the limelight as the epidemic progresses, the evolution of online education has become a trend and is growing by leaps and bounds due to the impact of the epidemic (Li and Lalani, 2020) However, along with these changes, many technology-related and educational challenges have emerged.

The main subjects of 21st century education are digital natives, who were born at the time of the rapid development of technology, who use information and communication technologies to interact with others in their daily life, and digital immigrants, who have experienced the gradual penetration of technology into their lives, and have had to adapt to the new digital environment (Prensky, 2001; Iansiti and Richards, 2020). After being affected by the COVID-19 pandemic and given a shift in educational models, there is a growing social interest in digital competence. At this point, digital competence is the most up to date concept to describe technology related skills (Ilomäki et al., 2011).

The concept of digital competence has received much scholarly attention. Digital competence is defined as “the set of knowledge, skills, attitudes, abilities, strategies, and awareness that are required when using ICT and digital media to perform tasks; solve problems; communicate; manage information; collaborate; create and share content; and build knowledge effectively, efficiently, appropriately, critically, creatively, autonomously, flexibly, ethically, reflectively for work, leisure, participation, learning, and socializing” (Ferrari, 2012, p. 30), and it is widely understood as “the confident, critical and responsible use of, and engagement with, digital technologies for learning, at work, and for participation in society” (Council of the European Union, 2018, p. 10). The concept of digital competence has been debated in many ways. In the work of Calvani et al. (2012), digital competence was summarized at the technical, cognitive and ethical levels. Meanwhile, Janssen et al. (2013) indicated the dynamic and transversal characteristic of digital competence and considered it in terms of cognitive, attitudinal, and technical skills that help to alleviate the numerous problems and challenges of the knowledge society. Each of these frameworks interprets the understanding of digital competence from different perspectives. However, no framework-endorsed view could be claimed to contradict this overarching, comprehensive definition.

As an important element in the educational process, digital competence has been assessed and recognized in different ways and aspects in the educational context. In addition to investigating digital competence in the dimensions of knowledge, application and attitudes, the European Digital Competence Framework (Digomp), published in 2013, is widely known as a reference framework to support strategy and policy formulation and the development of digital competence (Zhao et al., 2021a). The version of DigComp has been updated to keep pace with the evolution and needs of society. In DigComp 2.0, 21 competencies were proposed and the list of five competency areas has been updated: (1) information and data literacy; (2) communication and collaboration; (3) digital content creation; (4) security; and (5) problem solving (Vuorikari et al., 2016). Eight proficiency levels and new examples of use were added in Digcomp 2.1 (Carretero Gómez et al., 2017). The DigComp 2.2 version was published following new and emerging topics and themes in the digital world with more examples (Vuorikari et al., 2022).

For teachers, having digital competence means they are going beyond the simple use of ICT tools to the successful integration of digital technology in their pedagogical practices. In 2017, the Digital Competence Framework for Educators (DigCompEdu) was launched, to provide educators with an understanding of what it means to be digitally competent and to assist them in developing the necessary skills to meet changing needs (Redecker, 2017). In order to provide a descriptive reference for the training purposes and for the assessment and certification process, enhancing teachers’ and trainers’ digital competence development, enabling their understanding of students’ digital competence and facilitating changes in methodological approaches, the National Institute of Educational Technologies and Teacher Training (INTEF) in Spain published the Common Digital Competence Framework for Teachers (CDCFT) (INTEF, 2017). Moreover, technical knowledge that teachers are required to integrate into their teaching have been included in the Technological pedagogical content knowledge (TPACK) framework, which is divided into content, pedagogical and technological knowledge (Mishra and Koehler, 2006). Furthermore, the pandemic caused by COVID-19 has had a profound impact on education, highlighting the importance of improving teachers’ professional and digital competence in both online and blended learning modes (Portillo and de la Serna, 2021).

For the rest of the education participants and a worldwide audience, the United Nations Educational, Scientific and Cultural Organization (UNESCO) established the Global Alliance to Monitor Learning (GAML) with the aim of improving learning achievements by supporting national learning assessment strategies and developing internationally comparable indicators and methodological tools (UNESCO & UIS, 2017). GAML has proposed a Global Framework of Reference on Digital Literacy Skills, which identifies relevant competencies on a global scale (Law et al., 2018). At the same time, various countries and institutions have implemented corresponding measures and programs to develop digital competence to meet the requirements of society. The European Union has published a Digital Education Action Plan (2021–2027), focusing on promoting a high-performance digital education ecosystem and enhancing digital skills and capacities for today’s ongoing digital transformation (European Union, 2020). In line with the European Commission’s digital policy for the new period, Spain has launched the Digital Spain Strategy 2025 plan which includes a series of measures, reforms and investments to facilitate the process of digital transformation (Government of Spain, 2020). In China, several reports, plans and blue papers have been published describing the progress made in the construction of Digital China, the number of users of online education in China, highlighting the regulation of online education and indicating the priorities for follow-up work (Cyberspace Administration of China, 2020; China Internet Network Information Center, 2021).

Over the last two decades, the notions of digital competence and digital literacy have been increasingly referred to and frequently discussed since they are closely linked. Not only are they referred to in conjunction and used in support of each other, but in some studies, they are considered synonymous, despite their different origins and meanings (Iordache et al., 2017). First, digital competence is a notion that has been widely used to represent the knowledge, skills and complex abilities that people should have in a knowledge society (OECD, 2005; Ilomäki et al., 2011). Digital literacy was first presented by Gilster (1997) as “the ability to understand and use information in multiple formats from a wide range of sources when it is presented via computers” (p. 1), has a longer tradition and is connected to media literacy, information literacy, digital scholarship, learning skills, ICT literacy, career and identify management and communications and collaborations (JISC, 2014). In citing these concepts there are regional differences. Studies on digital competence are usually carried out in European countries outside the United Kingdom, while those on digital literacy are carried out in English-speaking countries (Spante et al., 2018). Regardless of the terminology chosen, these concepts embrace the idea that having a certain competence or literacy in a digital environment requires a combination of skills and attitudes (Durán et al., 2016).

Several reviews of digital competence have been conducted over the last decade. There are many reviews that specifically address digital competence in higher education (Esteve-Mon et al., 2020; Sánchez-Caballé et al., 2020; Zhao et al., 2021a). Some research has focused on primary and secondary education (Bojórquez-Roque et al., 2024; Su and Yang, 2024; Siddiq et al., 2016), while some reviewers have not limited themselves to which educational setting the research took place. The review conducted by Spante et al. (2018) presented the definition of digital competence and digital literacy and discussed the concept use of both notions. Sillat et al. (2021) explored an analysis of the existing proposals and conceptions of digital competence assessment processes and methods to support digital competence assessment. In the work of Pettersson (2018), it is highlighted how international research over the last decade has addressed digital competence in educational contexts in terms of policy, organizational infrastructure, strategic leadership, teachers and their teaching practices.

Moreover, in the 5 years following the pandemic, the influence of digital competence has continued to expand, not only in the field of education but also beyond. In addition to perspectives from students and teachers, the digital competence of leaders has also been highlighted (Opt Roodt et al., 2025). Concurrently, the gender dimension remains a prominent area of focus (Estanyol et al., 2023; Khoo et al., 2024). In the study of Kalogeratos et al. (2024), they have combined two of them, talking about gender and age as factors affecting the digital competence of elementary school principals. Guillén-Gámez et al. (2024) examined the impact of gender on university faculty in the workplace. Outside the education sector, digital competence is increasingly addressed in fields such as healthcare (Bachmann et al., 2024; Kulju et al., 2024; Ren et al., 2025) and economics (D’Ignazio et al., 2025). Indeed, both during and after the pandemic, these two domains have received significant attention, with considerable impacts and transformations. Furthermore, with the rapid development of artificial intelligence and the proliferation of digital tools, research on digital competence has adapted, increasingly linking it to the application of these tools. Nguyen (2024) has investigated the role of artificial intelligence in enhancing digital competence in education, while Adeshola and Adepoju (2024) has discussed the opportunities and challenges posed by ChatGPT in the educational context.

All of these studies have added to the scholarly community’s understanding of digital competence in education. However, after the impact of COVID-19, what is specifically happening in the field of education in terms of digital competence, its problems, development and research trend cannot be well identified.

Influenced and driven by this epidemic, the use of ICT to renew the vision of education and change the educational model has now become a major trend (Ali, 2020). However, inequalities and preexisting problems in education systems around the world have also intensified (Lorente et al., 2020). Therefore, it is extremely important to have an adequate level of digital competence and to allow for the effective use of ICT tools in education in the aftermath of the COVID-19 epidemic (Naresh, 2020). The emergence of the pandemic has impacted and changed the education sector in all aspects of teaching and learning, such as teaching models, pedagogical approaches, and educational targets, although it is now behind us, its emergence has had a profound impact on the development and consideration of education in its aftermath, and an understanding of the research that has been conducted in this particular period is necessary.

In this review, digital competence in education during the COVID-19 pandemic are systematically explored, providing an understanding of the influence of COVID-19 in digital competence, as well as knowing the current state of development of digital competence in education during this period and the main research trends, and outlining the limitations that have emerged in the current implementation of digital competence in educational research. The aim of this systematic review is to present an up-to-date (2019–2021) overview of digital competence in education in different educational contexts and in multiple countries. This review will concentrate on the following research questions:

1. What were the main study subjects, educational levels and educational contexts of digital competence studies in relation to COVID-19?

2. What were the major purposes, methodologies, outcomes and limitations of digital competence studies in educational contexts in relation to COVID-19?



2 Methods

A systematic review is the process of selection, identification and synthesis of previous studies in order to provide a comprehensive and reliable representation of the object under review (Gough et al., 2017). In this study, a systematic literature review was carried out with two research questions to present research on digital competence during the COVID-19 pandemic in education, aiming to provide an impartial synthesis and interpretation of the findings. After the research questions have been clearly defined. The databases selected for the search were identified, as well as the search strings, criteria for evaluation and selection of studies. To conclude we present the publications that were included at the end of the process.

This review was based on the guidelines for systematic literature reviews proposed by Kitchenham and Charters (2007) and García-Peñalvo (2017), following the SALSA (Search Assessment for Synthesis and Analysis) framework proposed by Codina (2015). The first step is to identify the need for the review, define the research question, develop a review protocol, and evaluate the protocol. After defining the study based on the research questions and objectives, the selection criteria are developed and evaluated. The databases and search strings to be used are identified, as well as the criteria, and relevant content and data are searched and extracted from the scientific databases. The quality of the results is then assessed, and the data are collected, analyzed, and synthesized. This study followed the format of other conducted systematic reviews on the subject of educational technology and digital competence as well (Crompton and Burke, 2018; Zhao et al., 2021a).


2.1 Search strategy

First, the databases selected for this systematic literature review were the Web of Science (WoS) and Scopus, as they are the main database for multidisciplinary international academic literature (Aghaei Chadegani et al., 2013).

The search string for each selected source was defined by a search term concatenated by the Boolean AND/OR operator. The rationale behind the selection of keywords such as ‘digital competence,’ ‘digital ability,’ ‘digital skill,’ ‘digital literacy,’ ‘covid,’ ‘corona,’ and ‘coronavirus’ was to capture a broad range of relevant studies that explore the concept of digital competence in the context of the COVID-19 pandemic. The use of variations in the keywords, such as ‘competence,’ ‘ability,’ ‘skills,’ and ‘literacy,’ has ensured inclusivity of different terminologies that researchers might use when discussing the digital competence. The inclusion of terms like ‘covid,’ ‘corona,’ and ‘coronavirus’ narrowed the search to studies specifically addressing the impact or implications of the pandemic on digital competence. This keyword combination was chosen to make sure that the literature search would yield studies most directly related to the research questions concerning digital competence in relation to COVID-19. In addition, the use of Wildcards (*) was used in WoS and Scopus to include the singular and plural of each term. The terms were searched in the title, keywords and abstract of the paper.

The search strings per chosen electronic database in this systematic literature review were presented as follows:

• WoS: TS = ((“digital competence*” OR “digital abilit*” OR “digital skill*” OR” digital literac*”) AND (“covid” OR “corona” OR “coronavirus”))

• Scopus: TITLE-ABS-KEY ((“digital competence*” OR “digital abilit*” OR “digital skill*” OR “digital literac*”) AND (“covid” OR “corona” OR “coronavirus”))



2.2 Study selection

The process of data extraction was an iterative and gradual procedure, which was divided into several stages in that different activities were carried out. There were 422 articles in the initial search.


2.2.1 Inclusion and exclusion criteria

A set of inclusion and exclusion criteria was determined to select those relevant studies to answering the identified research questions (Table 1). A group of experts validated the inclusion and exclusion criteria, which consisted of eight university professors, two experts in statistics, three experts in linguistics and three experts in educational technology. In terms of research questions and research objectives, the selected articles were published in the context of the COVID-19 pandemic, which was from 2020. Furthermore, studies were not limited to the digital competence of teachers and students in education, as that of leadership and librarians also play an influential role in this innovation (Antonopoulou et al., 2021; Martzoukou, 2020; Rafiq et al., 2021). After applying the established search strings, the results obtained were checked for duplicates. Each study was then analyzed and evaluated on the basis of inclusion and exclusion criteria. In this review, we opted for original research articles, as they typically present independent, peer-reviewed experimental or survey data, offering direct and authentic research outcomes. This is to ensure the scientific integrity, rigor, and comprehensiveness of the review, thereby providing scholars and readers with more accurate and reliable research evidence.



TABLE 1 Inclusion criteria and exclusion criteria.
[image: Table1]

The initial review of 422 studies resulted in the exclusion of 107 duplicate articles and 246 articles that did not comply with the inclusion criteria. The remaining 69 articles were further reviewed and assessed in depth against quality criteria to assure that the articles selected satisfied the inclusion and exclusion criteria and that the quality of the selected articles responded to the research questions.



2.2.2 Quality criteria

After selecting those papers that did not meet the exclusion criteria and matched all the inclusion criteria, every candidate paper was fully reviewed to determine whether it met quality standards. The quality criteria were primarily established based on the guidelines outlined by García-Peñalvo (2017), with additional adaptations made to align with the specific research questions and objectives of this systematic literature review. These criteria were then validated by a panel of eight university professionals, who reviewed and assessed each criterion for clarity, relevance, and pertinence. Based on their expertise, the panel provided recommendations for adjustments and refinements to ensure that the criteria effectively captured the key elements needed for evaluating study quality in the context of this review.

The quality criteria in this review were concerned with the state of art of digital competence and the COVID-19, research objectives, research methodologies, research instrument, research results, answers to the research questions, research conclusions, research limitations, and suggestions for future research directions and recommendations for developing digital competence in education in the aftermath of the pandemic. In the form of questions, the quality criteria were presented with coded elements (Table 2).



TABLE 2 Quality criteria.
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There were 69 articles reviewed and evaluated following the quality criteria questions. There were three options for each quality criteria relevant question and answers were coded as yes (1 point), no (0 point) and partial (0.5 point). A score would be assigned to the publication based on the content that corresponded to these quality criteria questions. As a dividing point for the selection of papers, those included in the final procedure had to have or exceed a value of 7.5 after answering these 10 quality criteria. Once the quality criteria were applied, 46 articles were removed. Finally, a total of 23 were selected and analyzed to answer the research questions.

A PRISMA flow was used to present this literature search and data extraction process (Figure 1) (Moher et al., 2009; Urrútia and Bonfill, 2010).

[image: Figure 1]

FIGURE 1
 PRISMA flow: data extraction procedure.






3 Results

This section is organized on the basis of stated research questions by analyzing the selected articles in order to propose answers to the research questions.


3.1 What were the main study subjects, educational levels and educational contexts of digital competence studies in relation to COVID-19?

To understand the research trends on digital competence in education within the context and influence of the pandemic, the study subjects, educational levels and education contexts of studies on digital competence in education in relation to COVID-19 were explored.


3.1.1 Study subjects

In this review, a total of 23 publications were reviewed. First, the total sample size for each study type varied widely, from 17 (Beardsley et al., 2021) to 4,589 (Portillo et al., 2020) participants. Although the number of male and female students in each study varied, female participants across studies tended to be larger in number. There was only one publication with more male participants (Heidari et al., 2021), while one publication did not mention gender differences (Trubavina et al., 2021).

Of the 23 selected publications, the participants were mainly from Spain with 12 studies, participants in two publications came from China and there were two studies with participants from Indonesia. In addition, two publications selected samples from more than one country; Jang et al. (2021) conducted an empirical study on Korean and Finnish young people. And Betancourt-Odio et al. (2021) carried out a study with teachers from 15 countries.

Regarding the main study subject of digital competence studies in relation to the COVID-19, the majority of the research studies focused on faculty (48%). Apart from the concentration on teachers, there was an article that interviewed with headmasters. Although most publications explored digital competence from teachers’ perspectives, we used the term “faculty” to encompass the participants of headmasters. It was followed by 43% (n = 11) of studies involving students. There were also two studies, which investigated young people in the context of education without limiting participants’ learning background (Figure 2).

[image: Figure 2]

FIGURE 2
 Results of the category of participants.




3.1.2 Educational levels

Figure 3 reveals that in terms of educational level, the majority of selected publications concerned higher education.

[image: Figure 3]

FIGURE 3
 The educational level of the students or faculty involved in the selected publications.


Classification based on the research subject, publications focusing on faculty mainly investigated university, secondary and primary school teachers, and two publications had teacher participants from various educational stages. Among publications involved in student studies, there were six publications, which paid attention to university students, one publication focused on postgraduate and doctoral students and the rest of the research studies investigated students from secondary, primary and high school.



3.1.3 Types of educational contexts

The educational contexts of 23 publications were analyzed (Figure 4). The majority of the research studies took place in a formal learning context. Four publications were performed in informal settings, and three publications were carried out in both formal and informal learning contexts. One study was conducted in a non-formal context.

[image: Figure 4]

FIGURE 4
 Educational contexts.





3.2 What were the major purposes, methodologies, outcomes and limitations of digital competence studies in educational contexts in relation to COVID-19?

In order to understand the current status and progress of digital competence research in education during the COVID-19 pandemic, we investigated the research objectives, research methods, research findings and study limitations in order to collect relevant information.


3.2.1 Research purposes

Following an examination and analysis of the research purposes of the selected publications, a classification was made into the following categories: (1) Investigating participants’ perception and their level of digital competence in the context of education. Studies in this category assessed participants’ digital competence perception or their digital competence level in the education field. In this systematic literature review, participants in the field of education refer to teachers, students and headmasters. (2) Investigating factors that could affect digital competence. Studies in this category explored the factors that influence and contribute to differences in digital competence. (3) Investigating the impact of digital competence on participants’ achievement. Studies in this category assessed the effectiveness of digital competence on participants’ achievement, where here participants were considered as students. Figure 5 illustrates the results of the three categories.
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FIGURE 5
 Research purposes.


Investigating participants’ perception and their level of digital competence was the most reported of the research purposes, as 10 (43%) of the selected publications belonged to this category. There were eight publications that investigated teachers’ perception of digital competence and two publications that focused on students’ digital competence perception and level. Participants’ perception were examined from a variety of perspectives. Some publications evaluated participants’ general perception of digital competence in the context of the COVID-19 pandemic. Others focused on specific types of perception. For example, Sales et al. (2020) explored social science faculty’s perception of digital competence before and during the COVID-19 lockdown. And Betancourt-Odio et al. (2021) investigated teachers’ self-perceptions on digital Competence for M-Learning.

There were nine publications that explored the factors that could impact digital competence. The impact caused by COVID-19 on the teachers’ digital competence gained a lot of attention (Romero-Tena et al., 2021; Trubavina et al., 2021). And Rundel and Salemink (2021) conducted interviews with heads and teachers in German primary and secondary schools to explore what factors affect the development of digital competence in rural schools. After investigating university teachers’ digital competence perception, Zhao et al. (2021b) explored the effects of gender and years of teaching experience on their digital competence. Regarding students, Luthfia et al. (2021) examined the relationship between digital literacy, online opportunities, and online risks among young people. Rodríguez-Moreno et al. (2021) investigated the impact of digital tools and social media on the university students’ digital competence development during the pandemic. At the same time, Cabezas-González et al. (2021) targeted at examining the impact of online communication and the use of social networks on the level of digital competence in the area of communication. Moreover, Tran et al. (2020) identified the relationship between students’ background and their digital competence. Hossein-Mohand et al. (2021) analyzed whether students’ family and economic background could be influencing variables in using ICT for educational purposes as well.

Four of the selected publications assessed the effectiveness of digital competence on students’ achievement. Sholikah and Harsono (2021) explored the impact of digital readiness on students’ involvement in online education. Heidari et al. (2021) examined the impact of digital competence in digital informal learning contexts on student academic engagement during the COVID-19 pandemic. And the influence of university students’ digital competence perception on their intention to use digital technology for learning purposes was discussed by Jang et al. (2021). In addition, Wang et al. (2021) not only analyzed the impact of digital competence on students’ academic burnout and engagement in learning during the pandemic, but also focused on psychological aspects such as their psychological burden and mental effort.



3.2.2 Research methods

An examination of the research methods used in these selected publications is presented in Table 3. The majority of the selected studies followed a quantitative approach to conduct the research, and the data was collected from a questionnaire. Three research studies were carried out through mixed methods. There were two studies that used qualitative methodology by conducting interviews. And two studies followed the guidelines for partial least squares structural equation modeling (PLS-SEM) (Hair et al., 2021).



TABLE 3 Research methodology.
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3.2.3 Research outcomes

The 23 publications selected for this review were analyzed. The research outcomes were later presented according to the classification of the research purpose.

Research outcomes from publications investigating faculty’s and students’ digital competence perception and level were analyzed. With regard to teachers, teachers felt that their awareness and competence in using digital tools for teaching and learning had increased as a result of the impact of the epidemic (Beardsley et al., 2021). Most teachers in the sample demonstrated basic-intermediate level in some areas of digital competence, but they felt less confident when the complexity of the task increased. For example, teachers perceived their digital competence to be more focused on information and data literacy, such as searching, analyzing and selecting educational resources (Betancourt-Odio et al., 2021; Cabero-Almenara et al., 2021; Perifanou et al., 2021). Teachers rated themselves positively in terms of digital competence in communication and collaboration, security and problem solving, however, teachers did not feel very competent when they needed to use specific tools or create digital content (Portillo et al., 2020; Sánchez-Cruzado et al., 2021; Zhao et al., 2021b). As for students, their digital competence perception varied in some aspects in different countries in the face of a global lockdown situation (Tejedor et al., 2020). In general, students thought themselves as digitally competent although there is still a need for them to improve in terms of didactic, curricular, and methodological aspects, as well as in planning, organization, and management of digital technological resources and spaces (Schina et al., 2020). From the teacher’s perspective, students were noted to master technological tools and use mobile devices extensively, but they lacked the ability to evaluate, critically use and communicate information (Sales et al., 2020). In addition, the necessity of training for faculty and students was highlighted on the basis of their digital competence perception (Rodríguez-Muñiz et al., 2021; Schina et al., 2020).

Among the publications that focused on analyzing the factors influencing digital competence, participants’ socio-demographic characteristics such as age, gender, teaching experience, previous training in ICT, economic status, and academic level were presented. Moreover, the integration of ICT equipment, financial issues, the use of ICT tools and its motivation, parents’ educational background, experience of implementing distance education in the educational process before the quarantine, and the pandemic situation caused by COVID-19 were listed as well. For teachers, it was indicated that male teachers showed a higher digital competence self-perception in several areas, and teachers with less teaching experience perceived themselves as more digitally competent (Zhao et al., 2021b). Similar gender differences were observed among students by Romero-Tena et al. (2021). On the basis of their findings, Trubavina et al. (2021) stated that differentiated learning was required depending on the teachers’ age, teaching experience, previous training for developing digital competence and experience of implementing distance learning in educational process before the quarantine and their inner motivation. Rundel and Salemink (2021), from the rural school perspective, indicated that the integration of ICT equipment, financial issues and parents’ digital competence could be influencing factors on digital competence. Similarly, for those students who were in a better financial situation and had parents with higher levels of education, their digital literacy perception was more positive (Tran et al., 2020). Luthfia et al. (2021) also confirmed that youth’s monthly expenses, age, and education levels were important factors for digital literacy, and digital literacy had a positive effect on online opportunities. And the use of ICT for the educational purposes and students’ digital competence was influenced positively by their perceptions of its usefulness for their academic performance and learning, their educational level was also related to the time they spent on the Internet (Hossein-Mohand et al., 2021). Regarding the use of ICT tools, the use of virtual tools to develop teamwork and Youtube for communication was deemed to have a positive impact on students’ digital competence, while previous ICT training and dedicated time to use ICT tools could contribute to some dimensions of digital competence (Rodríguez-Moreno et al., 2021). However, Cabezas-González et al. (2021) pointed out the negative impact of the use of online communication and social networks on students’ digital competence levels. And in the context of the COVID-19, Romero-Tena et al. (2021) noted that the pandemic situation had a negative impact on students’ self-perceptions of their digital skills.

In regard to the four publications exploring the impact of digital competence on students’ achievement, three of them confirmed a positive and significant association between digital competence and students’ academic engagement. And it was demonstrated that individual digital competence could facilitate the use of digital technology for learning purposes (Jang et al., 2021). Heidari et al. (2021) showed that digital competence had a positive correlation with students’ academic engagement and their digital informal learning by examining the mediating role of digital informal learning between digital competence and academic engagement. In addition to noting that digital competence showed the greatest positive impact on students engagement, the psychological well-being of university students during the COVID-19 pandemic was noted, indicating that digital competence did not directly affect academic burnout, indirectly through its alleviating effect on mental load and mental effort (Wang et al., 2021). Moreover, the positive impact of digital competence on students’ involvement in university was explored in the context of distance learning using mobile learning, and how it was affected by the pandemic (Jang et al., 2021).



3.2.4 Research limitations

Types of limitations of the investigations are presented in Table 4. It was noted that the sample size was the most common limitation that appeared in the 23 publications selected (n = 10). And the implementation of the data collection method was identified as a frequent research limitation in the articles (n = 9). This was followed by the formulation of research aims and objectives (n = 8). Six publications indicated methodological limitation in their research, indicating the weakness of the research method. Besides, self-reported data (n = 3) and lack of data (n = 1) were also mentioned in the research limitations. There were 11 publications with more than one research limitation, while five selected publications did not mention any research limitations.



TABLE 4 Types of limitations of the selected investigations.
[image: Table4]





4 Conclusion and discussion

This systematic literature review examined publications from the emergence of the COVID-19 pandemic to the present that have been published in the WoS and Scopus databases on digital competence in education in the context of the pandemic. It provides an overview of current research on digital competence in pandemic-influenced educational models, concerning the main study subjects, the educational levels and educational contexts in which the research has emerged, and the major purpose, methodologies, outcomes and limitations of the research. In this systematic literature review, a total of 23 publications were analyzed. It presents the current status and trends of COVID-19-related digital competence research in education since the emergence of the pandemic and its huge impact on the field of education.

In addressing the first research question, which inquires about the main study subjects, educational levels, and educational contexts of digital competence studies in relation to COVID-19, the research purposes of 23 selected publications were initially reviewed and analyzed. It should be noted that the sample size varied in these studies. In addition, selected publications related to digital competence and the pandemic in the education field paid more attention to faculty, followed by students. Most studies continue to focus on higher education and formal settings. Prior to the pandemic, digital competence research in educational contexts focused on teacher development (Kalimullina et al., 2021; Pettersson, 2018). In the post-epidemic era, educational challenges are still being discussed, with the focus remaining consistently on teachers, and mentions of a lack of teacher competence (Anam et al., 2025). The general crisis caused by the pandemic confronted participants in the educational process with an entirely new situation. Educators as the main leader in the teaching and learning process, have experienced the need to rethink their roles and educational tasks (Huber and Helm, 2020; Rodríguez-Triana et al., 2020). Teachers are not only expected to fulfil the basic teaching requirements, but also to acquire certain digital skills to face the challenges of distance learning and so-called emergency remote teaching, as are students (Carretero Gómez et al., 2021; Portillo et al., 2020).With regard to education level and educational context of digital competence studies in relation to COVID-19, authors in the selected publications mainly concentrated their work in the higher education and formal learning context. The impact of COVID-19 has not only resulted in recurring periods of temporary physical closure of schools and higher education institutions and an accelerated shift in teaching models, but its economic impact will indirectly affect the employment of higher education students and the financial support of higher education institutions, in other words, the innovation base of education and the composition of the future labor market (Cao et al., 2020; Farnell et al., 2021).

To address the research question, “What were the major purposes, methodologies, outcomes, and limitations of digital competence studies in educational contexts in relation to COVID-19?,” we first reviewed and analyzed the research purposes of 23 selected publications. It is noted that most research on digital competence in the educational context related to COVID-19 focused on the current state of digital competence of faculty and students. In the wake of the pandemic, the current state of digital competence of faculty and students in different pedagogical models has led to concerns (Dias-Trindade et al., 2021; Eri et al., 2021; Lobo and Dhuri, 2021; Martzoukou et al., 2021). The exploration and the investigation of digital competence is no longer in its infancy-nine publications investigated factors that could affect digital competence and four of them explored the impact of digital competence on participants’ achievement. Following the penetration of COVID-19 into education, the academic community became more concerned with what factors could influence digital competencies and explored the relationship between digital competence and students’ achievement as a way of addressing the challenges of education in the context of the pandemic and ensuring the quality of education (Adedoyin and Soykan, 2020). Since such transformations were prompted by the crisis in a significant way, educational institutions, teachers and students were not necessarily well prepared (Ewing and Cooper, 2021).

In terms of the methodology employed for research, it is notable that most selected articles were conducted in the form of questionnaires, following a quantitative methodology. This tendency or preference for quantitative methods was also observed by Perdomo et al. (2020).

Concerning the research outcomes, they were analyzed as they presented an update on the situation and the most recent progress made after the emergence of COVID-19. First, faculty and students’ digital competence are still at a basic-intermediate level, although they now have an enhanced digital awareness and digital readiness in the teaching and learning process. These results are consistent with the conclusions drawn by Jogezai et al. (2023) in their study on digital competence in the post COVID-19. Some of them perceived themselves at a good level in certain areas; however, many of them continue to feel inadequate in different areas due to the characteristics of the roles of teachers and students in education. Some faculty considered their digital competences in the area of information and data literacy, communication and collaboration, safety and problem solving to be positive, while they felt overwhelmed when tasks became complex. This corresponds with the results obtained by Zhao et al. (2021a) describing digital competence in higher education from 2015 to 2021 (before the COVID-19 pandemic). Students were skilled in the use of ICT tools and used them extensively, but when these skills reached the pedagogical level, they were not sufficiently able to evaluate and critique resources and information. This is consistent with the early observations of the Sánchez-Caballé et al. (2020) studies, which stated that students’ use of digital tools did not automatically make them digitally competent. Also, the importance of training in ICT and digital competence have been emphasized, along with the analysis from Fernández-Batanero et al. (2021) of the literature on digital pedagogical competence in the decade prior to the emergence of the pandemic. In contrast to what was found during the pandemic by Zheng et al. (2020), that there was the negative impact of the COVID-19 pandemic on students’ self-perception of digital competence. As mentioned by many studies, various gender divides and barriers in the digital transformation process had been revealed (Iivari et al., 2020; Onyema et al., 2020). Several factors that could affect digital competence were also listed and presented. Moreover, a positive relationship between digital competence and students’ achievement was found, which was confirmed by several studies in different educational contexts as well (Kim et al., 2019; Mehrvarz et al., 2021). Studies have shown that teachers and students have gradually adapted to an increasingly digitalized learning environment (Khlaif et al., 2021; Siddiq et al., 2024). However, there are still significant differences in the competence of teachers and students in these areas across educational institutions and educational environments where online or blended learning is taking place (Howard et al., 2021). Educational institutions across the globe are continuously adapting and updating educational policies and curricula to incorporate digital competence and 21st-century skills as part of compulsory national education, while the worldwide trends in education report proposed by Organization for Economic Co-operation and Development (OECD) notes the need for teachers to be prepared to demonstrate greater expertise in using advanced technology during the post-epidemic era (OECD, 2023). Therefore, there is a need for research to compare the various situations. With an in-depth analysis of teachers’ and students’ digital competence, this review provided valuable guidance for the development of educational institutions’ strategies and curricula. Institutions should design personalized and tiered training programs based on the actual needs of teachers and students, particularly in areas such as creating digital content and handling complex tasks, to enhance their overall digital competence. These points are also proposed and emphasized by the selected articles (Sánchez-Cruzado et al., 2021; Zhao et al., 2021b). Additionally, these research findings highlighted the gender divide and technological barriers encountered during the digital transformation process. Educational policies and curricula must address these challenges, especially in the post-pandemic era, where the digital transformation of education will have significant implications for both quality and equity. Therefore, educational institutions must continue to prioritize the development of long-term, sustainable strategies for digital competence to guarantee equal opportunities for digital empowerment for both students and teachers (Hossein-Mohand et al., 2021; Schina et al., 2020).

Regarding the research limitations identified in the selected publications, the most common limitations encountered were the sample size, the implementation of data collection method and the formulation of research aims and objectives. Future research is recommended to consider the sample size and diversity of the participants in the study, to avoid employing a single research method and to specify research aims and objectives to improve the level of focus of the study.



5 Limitations

This systematic literature review provides the academic community, in the context of the COVID-19 pandemic, a description of the current state of digital competence of faculty and students, an exploration of the factors influencing the development of digital competence and the impact of the pandemic on digital competence in education, as well as an observation on research trends in this subject. This is not without limitations. First, there were only two data bases included for selecting publications, even though WoS and Scopus are the two bibliographic databases that are generally considered to be the most comprehensive sources of data (Zhu and Liu, 2020). Further review it is recommended that the database search be expanded. In addition, since only original articles were selected for this review, literature such as policy reports, institutional research, and government documents could be given consideration in the future, providing us with different perspectives and a more in-depth understanding of how digital competence is being developed and measured in practice. Secondly, the language of the publications was limited to English, despite the inclusion of English or non-English speaking subjects, but some articles on digital competence in education and related to COVID-19 published in other languages were not included. It was also suggested that considering multilingual studies in future reviews that would provide a more balanced perspective. Third, in order to specify the scope of the publications, terms related to the COVID-19 were added in the search string. Other articles on the subject published during the pandemic but without explicit COVID-19-related terms in the title, keywords or abstract might have been omitted.



6 Identified gaps and future research recommendation

This systematic literature review identified several gaps in the research and proposed recommendations for any future research on developing digital competence in education in a pandemic context. Firstly, most studies concentrated on faculty and students’ digital competence development. With the effects of the pandemic, digital technology accelerated and penetrated more widely and deeply into education. It is crucial to consider other roles involved in the education process as well. Moreover, instead of focusing at the university and secondary educational levels, participants from the Master degree level could be taken into account in the future studies as the number of postgraduate students is gradually increasing. Furthermore, most of the studies were carried out in a formal educational context. The pandemic brought a widespread and immediate impact on education, and forced institutions to make an urgent transition to emergency distance learning, in which lessons were taught beyond the classroom (OECD, 2021a, 2021b). Exploring digital competence in the informal educational context would contribute to a better understanding of digital competence during the pandemic.

Second, the majority of studies have investigated participants’ perceptions and levels of digital competence through self-reported data, which may not reflect their true level of digital competence. It is recommended that future research designs and applications incorporate objective assessments of digital competence, such as practical digital task tests, which can more accurately reflect actual skills and knowledge and examine the actual state of their digital competence. Many studies have explored factors that could affect digital competence, and the positive impact of digital competence on students’ academic achievement has been demonstrated. Combined with the results of this review, which shows that teachers and students are at a basic-intermediate level of digital competence, the question of how to improve the digital competence of teachers and students in a pandemic situation, and what effective pedagogical approaches should be engaged and followed to ensure quality education, are issues that need to be explored in depth.

Third, based on the findings of this review, there were a number of publications that employed only one research method and pointed out the limitations of research on data. It is suggested that in future studies, mixed methods of collecting quantitative and qualitative data be applied in order to have a more comprehensive understanding of the topic and to consider a representative research sample.
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