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Previous research has shown the consolidation of the digital divide as an object of study over the last two
decades. The pandemic caused by COVID-19 has multiplied the consequences of digital exclusion, as well
as the number of studies examining its effects in the educational field. Based on this current educational
reality, we approach a proposal that examines in depth the existing literature on the digital divide in the
educational context by using the systematic review as a research methodology. We present an analysis of
relevant studies published in the last three years with the aim of answering the following questions: How
did the digital divide affected e-learning and ICT implementation during the pandemic?; what methods
were used to assess it? ; and what are the proposals to counteract its presence?. The results obtained in our
study confirm the use of systematic reviewing which synthesize and accumulate the results of different
primary studies. These results also serve to identify research gaps that point, in our case, towards future
lines of work on the causes, persistence and interventions to mitigate the expansion of the digital divide in
today’s educational landscape.
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1. Introduction

Information and Communication Technologies (ICT) have created a new context that makes it possible to
access and process a large amount of information on a global scale and at an inconceivable speed,
especially since the digital revolution started. This environment, known as the Information and
Knowledge Society (IKS) is implementing notable transformations in the production and organization of
work, in the media, or in the way of doing politics, or identifying the economic and social development of
a country and in our ways of interacting. In short, as Cabero-Almenara and Ruiz-Palmero (2018) pointed
out, it could be affirmed that mastery and knowledge of Information Technologies are essential to
function in the 21st century society.
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The changes, produced by the widespread use of ICTSs, can guarantee that all citizens achieve mastery in
this field, which implies transformations in the educational field linked to teaching-learning processes such
as teacher training itself (OECD, 2022). Current studies on the inclusion of technological innovation in
the educational field, coincide in emphasizing the need for educating in virtuality in order to entail new
pedagogical methodologies that favour the incorporation of ICT in learning and teaching in a significant
way (Cabero, 2015; Flérez, Aguilar, Hernandez, Salazar, Pinillos & Pérez, 2017; Gonzalez, Ojeda & Pinos,
2020). From this perspective, two of the great challenges that teacher training must face are indeed
innovation in the pedagogical field and improvement of teaching-learning processes through the correct
implementation of new technologies.

The difficulty lies in how to transform the information and communication instruments into active tools
for knowledge and learning. Although it may look difficult, it is an unavoidable step in 21st-century
classrooms, since it is evident that, although current education is led by students born in the digital age, “it
does not seem a sufficient condition to assume that they have the digital competence that current society
demands” (Rodicio-Garcfa, Rios-de-Deus, Mosquera-Gonzilez & Penado-Abilleira, 2020: page 107).
Studies in this field clearly express that new technologies by themselves do not generate knowledge
(Alvarez, 2019; Cabero & Barroso, 2015; Dominguez, Jaén & Ceballos, 2017) or improve educational
practice. Therefore, the digital transition must necessarily go through a broad conception of ICTs raised
as TLK (Technologies for Learning and Knowledge) but also as TEP (Technologies for Empowerment
and Participation); As some experts in the field assure, the implementation of certain tools in the
educational sphere facilitates the dissemination of knowledge and learning (Gonzalez et al., 2020). For this
reason, as Cabero-Almenara and Ruiz-Palmero (2018) pointed out, the implementation of these
instruments must be oriented “towards more formative uses, both for teachers and students, with the aim
of learning in a more meaningful and excellent way” Cabero-Almenara and Ruiz-Palmero (2018: pages
17-18). Only in this way, ICTs will be able to contribute to achieving a true transformation of current
educational practices, which are increasingly inclusive and egalitarian.

As Rodicio-Garcia et al. (2020) stated, even though governments took a long time to recognize the link
between the digital divide and the situations of poverty and exclusion, it must be pointed out that in this
post-pandemic time, unequal access to and use of ICTs have become a decisive factor in social exclusion,
and an expression of the inequalities of the 21st century. In this way, it seems undeniable to approach the
conceptualization of this notion by affirming that “the digital gap” has now become “a social gap”
(Cabero, 2015: page 161).

1.1. Theoretical Contributions to the Digital Divide

The concept of digital divide arises from research on the incidence of ICTs on the social structure at the
end of the 90s, alluding to the inequality between countries, institutions, societies or the distinction
between people who integrate technological development into their daily routine and people who are left
out. Such particularity may be motivated by economic, geographic, cultural, generational, and educational
factors, among others (Olarte, 2017; Robinson, Cotten, Ono, Quan-Haase, Mesch, Chen et al., 2015;
Somolinos, 2018; Varela, 2015). Time passing and social circumstances make it necessary to reformulate
the conceptualization of the digital divide term, as Cabero-Almenara and Ruiz-Palmero (2018) pointed
out, when it comes to its analysis it is necessary to consider three stages: the first one refers to the
possibility or impossibility of access to technology for economic or ideological reasons; the second one
focuses on the differences in access, use and control of ICTs; and finally the third one is linked to the
diversity of uses with new technologies.

In recent decades, extensive research has been carried out on the digital divide, highlighting, in particular,
the main reasons that cause this phenomenon. There are several studies that investigate the influence that
the socio-economic and cultural conditions of the subjects have on their possibilities of using information
and communication technologies (Calderén, 2019; Castafio & Webster, 2016; Van Dijk, 2017). Other
researchers review the concept of the digital divide closely linked to that of digital literacy, raising the
consequences of social exclusion that derive from the lack of digital literacy (Cafién, Grande & Cantén,
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2016; Gomez-Trigueros, 2023; Pensky, 2011; Rogers, 2001; Roig-Vila, Mengual-Andrés &
Quinto-Medrano, 2015) and highlighting how access to technological resources outside school, partly a
consequence of the socio-economic level of families, is positively related to students’ digital competence
(Castaneda, 2019; Fernandez-Mellizo & Manzano, 2018).

It is also worth noting the increase in work on the impact of the digital divide after the COVID-19
crisis. Several authors have highlighted how the confinement and the extraordinary health situation gave
rise to exceptional moments. For them, that was a turning point in the conception of education and
digital pedagogy on a global scale (Burgess & Sievertsen, 2020; Montiel & Gémez-Zermefo, 2022;
Teris, Suoranta, Terds & Curcher, 2020). As some experts in the field state, the impact of the pandemic
suddenly and unexpectedly changed the educational landscape, with technology acquiring an
unquestionable role until then but in an unequal way (Lloyd, 2020; Moya-Otero & Hernandez-Ortega,
2020; Tejedor, Cervi Tusa & Parola, 2020). All the aforementioned gave rise to a set of biases
(socio-economic and pedagogical) which, as Dragulanescu (2002) and Varela (2015) pointed out, made
the already existing digital divide more evident and a factor of social exclusion (Garcfa, Rivero & Ricis,
2020; Gonzalez-Benito, Gutiérrez-de-Rozas & Otero-Mayer, 2022; Vivanco-Saraguro, 2020). In this
regard, it is worth highlighting the exhaustive study carried out by Trujillo, Fernandez, Montes, Segura,
Alaminos & Postigo (2020), which collected the opinion of the entire educational community on the
panorama that emerged in Spain after the pandemic. This research, which was carried out following a
quantitative and qualitative methodology, gathered relevant conclusions and proposals for action, and
pointed out that the new reality entailed issues such as “teachers’ digital competence, students’ digital
competence (and even their families), the so-called digital divide and access to devices, connectivity, the
availability of online platforms and resources, and the existence of a school digital project” (Trujillo et
al., 2020: page 87).

In the same vein, some studies focused on the consequences of school closures, noting that the
education gap widened at times of educational disruption, especially among children from families
with different socio-economic backgrounds (Morgan, Melendez-Torres, Bond, Hawkins, Hewitt,
Murphy et al., 2019). On the other hand, equally relevant are the works that considered the role of
teachers during the pandemic which concluded that, in many ways, teachers were always ahead of the
education administration in trying to provide meaningful learning opportunities for their students
(Osmond-Johnson, Campbell & Pollock, 2020) and expanded the “e” of e-learning so that this vowel
meant not only electronic but also efficient, exploratory and experimental (Zhou, Wu, Zhou & Li,
2020).

For all these reasons, we considered it necessary to carry out a bibliometric analysis of the scientific
production of the last three years in relation to the phenomenon of the digital divide in the field of
education, thus facilitating a first approach to the reality under investigation. The main objective of our
research aims to fill a gap in the current literature as there is no systematic review around this concept
closely linked to the educational reality that opened up after the COVID 19 crisis as the one addressed in
our work (except for the analysis of the existing scientific literature around the digital divide and literacy in
new technologies by De Benito-Castanedo in 2017).

The main objective of this study is subdivided into the following sub-objectives:

Ob1: To provide a bibliographic reference bank for an in-depth study of the “digital divide” and “digital
competence” concepts by researchers and institutions in the last three years.

Ob2: Generate an updated repository, which answers the question on the effect of the digital divide on
e-learning and the implementation of technologies during the pandemic in higher education.

Ob3: To show the publications of the last three years concerning methodological studies on the
evaluation of technological resources and their inclusion in higher education as well as proposals designed
to minimise their impact.
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2. Methodology

Digital technology plays an essential role in education, especially in Higher Education learning processes
linked to the outbreak of COVID 19. These are procedures in which the digital divide has only multiplied
the consequences of social exclusion, as well as the works that examine its effects in the educational field.
For this reason, this research takes advantage of the prolific studies published in the last three yeats in
relation to the digital divide as a key factor to define certain problems and articulate measures that
contribute to tackling them and compiling the scientific production generated by the analysis of the given
topic at a global level. For the elaboration of this research, a systematic review has been applied. This
methodology is considered one of the most convenient to select, identify and evaluate highly reliable
research to answer the research questions of this study (Marin, 2022; Page, McKenzie, Bossuyt, Boutron,
Hoffmann, Mulrow et al., 2021). In this sense, three questions were formulated to address the difficulties
identified in the theoretical contributions on the digital divide, while also addressing the specific objectives
of this research: (i) how did the digital divide affect virtual learning and ICTs implementation during the
pandemic? (if) What methods were used for its evaluation?, (iii) And what are the proposals to counteract
its presence?

Based on the current educational reality described above, we propose a study that examines the existing
scientific production on the digital divide. A systematic review of the literature applied to the educational
field has been catried out such as that proposed by Redondo-Cotrcobado and Fuentes (2020) and
Sanchez-Prieto (2020), used to respond to specific questions related to teaching innovation in the field of
teaching and learning processes. For the design of our study, we have followed the recent protocol of the
PRISMA 2020 declaration (Preferred Reporting Items for Systematic reviews and Meta-Analyses) that
provides new standards to identify, select and evaluate studies more reliably (Page et al., 2021). With this
methodology, applied to the field of education we attempt to present a more complete and reliable
perspective of the issue addressed (Sanchez-Serrano, Pedraza-Navarro & Donoso-Gonzalez, 2022). Thus,
the following section will describe the eligibility criteria of the articles, sources of information and search
strategies, the data selection and extraction processes, as well as the synthesis methods and those applied
to assess the risk of bias.

2.1. Eligibility Criteria

In order to define the eligibility criteria, we should consider scientific articles that were published in open
access and were indexed in the SCOPUS and Web of Science (WOS) databases. In accordance with this
initial quality criterion, that is, those impact studies that were submitted to a peer review process, the
inclusion criteria that responded to the specific objectives of this review were agreed upon. The
determining exclusion criterion in this phase was determined by the type of document, eliminating those
works whose typology was a book chapter, review, or conference proceedings. Table 1 specifies the criteria
used to search the information sources.

Search strategy Description of the strategy

Review objectives The search string responded to the research objectives, then including “brecha digital” or
“digital divide”; “aprendizaje virtual” or “virtual learning” or “TTIC” o “ICT”’; “educacién
superior” or “higher “education” or “universidad” or “university”; and finally, “covid-19” or

“covid” or “pandemia” or “pandemic”.

Publication dates The date range was also specified, limiting the search to the last three years: 2020, 2021, and
2022; thus excluding papers published in 2023.
Languages English or Spanish

Table 1. Search strategies for the selection of studies in WOS and SCOPUS

2.2. Selection Process and Data Extraction

The selection of articles was based on our search in the WOS and Scopus databases. This search was
carried out in three phases, taking the research questions as a guide for the establishment of the
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descriptors. In the first phase, the initial search, “digital divide” and “higher education” or “university”
(both in Spanish and English) were included as criteria.

Because the objectives of this review were focused on the impact of the digital divide on virtual learning
during the pandemic period, for the second phase of the selection, the descriptors “covid-19” or “covid”
or “pandemic” (the latter in both languages) were incorporated, but “virtual learning” or “ICT” (also in
both languages) were also added.

This extension of the search in the initial phase was completed in the last phase with the incorporation of
specific exclusion criteria. For the present systematic review, works before 2020 and after 2022 were
excluded; it was determined that the included works should have been published in open access; that the
language of the studies would be Spanish or English; and, finally, that they would be exclusively scientific
articles and not other types of publications. Figure 1 shows the number of results obtained in the
different selection phases.

WOS PHASE 1 SCOPUS
n=835 Initial search n=796
v
A4 A\ 4
WOS PHASE 2 SCOPUS
n=23 Search deepening n=22
Excluded
n=1586
v
A4 A\ 4
WOS PHASE 3 SCOPUS
n=15 n=15

Inclusion criteria

>l| total number=30 |l<

A4

final number=17 I

Figure 1. Flowchart (Sanchez-Serrano, Sanchez-Serrano, Pedraza-Navarro & Beltran-Velasco, 2022)

After applying the inclusion criteria, duplicate results were discarded, that is, those that appeared in both
databases. Lastly, each retrieved publication was screened in detail. Through the RefWorks bibliographic
manager and the Rayyan application for systematic reviews, the results obtained were independently
analyzed based on their title and abstract. The authors’ screening led to the additional exclusion of five
papers, as they did not meet the review criteria (educational level and type of document). After the
selection process, a total of twenty scientific articles were obtained for our systematic review analysis.
Table 2 specifies the inclusion and exclusion criteria of the study.
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Inclusion criteria Exclusion criteria
Publications between 2020 and 2022 Publications prior to 2020
Language: English or Spanish Different language from English or Spanish
Higher education Educational level other than higher
Indexed in WOS or SCOPUS Does not appear in these databases
Scientific articles Book chapters, conference proceedings, etc.

Table 2. Inclusion and exclusion criteria of the studies analysed
(Zawacki-Richter, Marin, Bond & Gouverneur, 2019)

2.3. Coding System and Synthesis Method

Once the studies on which the analysis was to be performed were obtained, we proceeded by consensus
and in parallel to implement a coding system that would allow for the synthesis of the results. In this way,
three research questions were established based on the objectives set by the review. Table 3 shows the
research questions of this systematic review.

Question number Research question
RQ1 How did the digital divide affect virtual learning and ICTs implementation during the pandemic?
RQ2 What methods were used for its evaluation?
RQ3 What proposals are made to counteract the presence of the digital divide?

Table 3. Research questions of the systematic review

For the coding process, the software QDA Miner v. 2.0.9 was used since it offers more possibilities for
text encoding than Rayyan. Based on the research questions, three main codes were established:
“impact”, “evaluation” and “proposals”, which were used to analyse the three research questions in
QDA Miner. The content of the articles was coded in the above-mentioned qualitative analysis
software, in which the results linked to the research questions were recorded. Thus, different vatiables
associated with each of the three codes were obtained to enable us to answer the questions posed. In
this way, firstly, the coding made it possible to analyse the impact caused by the digital divide in higher
education during the pandemic (structural and institutional deficiencies, deficiencies in digital literacy, as
well as the access to digital learning media). Secondly, the methods used to assess the impact of the
digital divide were addressed, thus considering the papers’ research methodologies; and finally, the
approaches proposed in the articles in order to minimize or advance towards the reduction of the
digital divide were considered. Although it has not been part of the research questions, the impact of
the gender digital divide was also considered in the analysis. In that respect, the four authors worked
independently on data retrieval from each of the studies.

2.4. Assessment of Selection Bias

As noted above, two tools (Rayyan and QDA Miner), were used to assess the risk of bias, through which
the four review authors proceeded to select and later analyse the studies. Parallel work using this software
allowed sharing the results obtained at each stage of the review.

3. Analysis and Results

Once the contents of the seventeen scientific articles that made up the studies included in the review were
analysed, the results obtained are presented, depending on each of the three variables that respond to the
research questions raised in this work. First, a brief description of the selected studies is offered to
measure the impact that the digital divide has revealed in the educational field. Then the evaluation
methods to assess its impact are specified and, finally, the different proposals to mitigate the consequences
of the digital divide are presented.
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3.1. Selection and Characteristics of the Studies

The search strategies and inclusion criteria approached in this review have made it possible to obtain a
sample that, first, has the characteristic of including many world regions. In this respect, considering the
research included in our systematic review, the countries whose educational programmes are analysed are
Spain (23%), Mexico (18%), Nigeria (12%), the United States (12%), Israel (6%), South Africa (6 %),
Zimbabwe (6%), Bangladesh (6%), Uganda (6%), Argentina (6%), and Pakistan (6%).

Table 4 shows a list of the selected articles, along with their title, the country where the research was
carried out and the number of authors.

Article Title Country
Anyika, Anikelechi & . S . Nigeria
Thobejane (2021) The Impact of Covid-19 on Nigerian Education System
Astudillo (2021) TIC en la Educacién Superior para solventar una crisis sanitaria Mexico
Barrientos—Béez, Garcia, Spain
A.P, & Caldevilla- Technological digital literacy: volunteer training
Dominguez (2021)
Frei-Landau & Avidov- Educational equity amidst COVID-19: Exploring the online Israel
Ungar (2022) learning challenges of Bedouin and Jewish Female Preservice

Teachers in Israel

Gan & Sun (2022) Digital Barriers and Individual Coping Behaviours in Distance United States

Education During COVID-19

Gomez & Martinez (2022) | Usos del internet por jovenes estudiantes durante la pandemia de | Mexico
la covid-19 en México

Jiménez, Garay & Santos Vivencias y expetiencias de estudiantes universitarios en ambientes | Mexico
(2021) virtuales de aprendizaje en tiempos de confinamiento educativo
Katz, Jordan & Ognyanova | Digital inequality, faculty communication, and remote learning United States
(2021) experiences during the COVID-19 pandemic: A survey of U.S.

undergraduates
Majola & Mudau (2022) Lecturers” Experiencies of Administering Online Examinations at | South Aftrica

a South African Open Distance e-Learning University During the
COVID-19 Pandemic

Muchabaiwa & Gondo Covid-19 and the virtual classroom conundrum in Zimbabwean Zimbabwe

(2022) universities

EZ?iiizrel\Z/[’uiitc(; The Massive Implementation of ICT in Universities and Its Spain

Nombela & Ruiz-Alberdi ;rzlpfhcan;)ns for Ensuring SDG 4: Challenges and Difficulties for

(2021) ofessors

Rodicio-Garcia et al. (2020) | La Brecha Digital en Estudiantes Espafioles ante la Crisis de la Spain
Covid-19

Saha, Dutta & Sifat (2021) | The mental impact of digital divide due to COVID-19 pandemic | Bangladesh
induced emergency online learning at undergraduate level:
Evidence from undergraduate students from Dhaka City

Sebbowa (2022) History Education during COVID-19: Reflections from Makere | Uganda
University, Uganda

Suirez, Garcia-Perales & La vivencia del alumnado en tiempos COVID-19: estudio Spain, Argentina
Elisondo (2021) comparado entre las universidades de Extremadura (Espafia) y
Nacional de Rio Cuarto (Argentina)

Sumra, Mumtaz Mohamed, | Online Education amid COVID-19 Cirisis: Issues and Challenges | Pakistan
Haseeb & Ansari (2022) at Higher Education Level in Pakistan

Ukaogo, Orabueze & Tertiary Teachers Strike (T'TS) and e-Learning Deficit amidst Nigeria
Ojukwu (2021) Covid-19 Crisis in Nigeria

Table 4. List of selected articles
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3.2. Impact of the Digital Divide on E-learning

Regarding the impact of the digital divide in higher education, a total of eight variables were coded, which
were indicative of the difficulties revealed in the selected studies. In this way, three of the variables
proposed ate directly related to their digital divide levels: access problems (present in 65% of the studies),
usability problems (71%) and appropriation problems (29%). The rest of the variables respond to
inadequate infrastructure (65%), deficient training of academic staff (29%), inequalities between
sociocultural environments (59%), increased anxiety and frustration (18%), and limitations attributed to
the gender gap (12%).

As can be seen, there are four items that prevail in this analysis. Two of them, the problems of
infrastructure and access to technology, appear closely linked and both are present in all the studies carried
out in developing countries. The difficulty that occurred most frequently, however, was related to usability
problems (71%) in the second level of the digital divide. This type of problem appeared in all the studies
carried out in developed countries. In addition, the consequences derived from contextual inequalities
(59%0) were manifested with a high frequency in rural areas, less favourable socioeconomic environments
or cultural beliefs that become sometimes an obstacle to adopting virtual learning,

3.3. ICT Impact Assessment

The methodology used in the analysed studies corresponded mainly to qualitative research (59%),
specifically in 10 of the works, with the designs of case studies, the analysis of surveys and questionnaires,
being content the most used. Furthermore, a quantitative analysis was used as a tool in five of the studies
(29%), using evaluative research designs, questionnaire analysis and surveys. Two studies present a mixed
methodology with descriptive analyses (12%). In most cases, digital media was used to carry out surveys,
questionnaires and interviews in order to make the population studied more extensive.

3.4. Measures to Respond to the Effects of the Digital Divide

Regarding the proposals made in the analysed studies and in order to minimize the consequences of the
digital divide, a total of eight variables were addressed. In this case, four types of responses that were
proposed as a society to respond to the effects of the digital divide stood out. First, the ones related to
teacher training improvement with respect to the management of technological tools (present in 53% of
the studies); secondly, a functional political and institutional response to the observed obstacles (47%);
thirdly the improvement and implementation of programs leading to the development of digital literacy in
students (47%) and linked to the political response, an advance in the technological infrastructures put at
the service of teaching (35%). In this respect, we also considered it necessary to attend to the role played
by the emotional aspects of virtual learning (18%), in order to address the different sociocultural factors
that can influence the deepening of the digital divide (12%), the implementation of an equity mentality
(6%), and, finally, discuss an infrequent aspect within the improvement measures although reiterated in the
analyses, which is the development of programs that allow self-regulation by the student body (6%). Table
5 shows a list of the codes used for the analysis together with the variables identified in each of the
studies.

With regard to the results obtained in our study, we can point out that in relation to the first question of
this research, concerning the repercussions of the digital divide on e-learning, three main variables were
associated with it: (i) problems of access, (i) problems of use, and (iii) inequalities linked to
socio-economic factors. Regarding the studies’ evaluation methodology, a large majority of them
employed qualitative analysis through case studies, survey analysis and questionnaires. The proposed
improvement measures emphasised teacher training, policy and institutional action as well as infrastructure
developments, and digital literacy programmes to mitigate the impacts of the digital divide.
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Study code

Impact

Evaluation

Proposal

Anyika et al. (2021)

Inadequate infrastructure; Poor academic

staff training

Qualitative; content
analysis

Functional policy response

Astudillo (2021)

Appropriation issues; Inequalities
between environments; Poor academic
staff training; inadequate infrastructure

Qualitative; Study
of cases; content
analysis

Teacher training

Barrientos-Baez et
al. (2021)

Access problems; Usability problems

Quantitative;
evaluative research

Importance of emotions;
Digital literacy
improvement

Frei-Landau &
Avidov-Ungar
(2022)

Usability problems; Inequalities between
environments; Inadequate infrastructure;

Limitations by gender

Qualitative; Study
of cases

Address sociocultural
factors; Improve
infrastructures; Digital
literacy improvement

Gan & Sun (2022)

Usability problems; Inequalities between
environments; Inadequate infrastructure;

Qualitative; Survey
Analysis

Improve infrastructures;
Implement Equity Mindset

Goémez & Martinez
(2022)

Inequalities between environments;
Usability problems; access problems

Quantitative;
Survey Analysis

Improvement of digital
literacy; Address
sociocultural factors

Jiménez et al. (2021)

Usability problems; Appropriation issues

Qualitative; Study
of cases

Develop self-regulation
programs; teacher training

Katz et al. (2021) Access problems; Usability problems; Quantitative; Improve infrastructures;
Appropriation issues Questionnaire Digital literacy
analysis improvement
Majola & Mudau Access problems; Inadequate Qualitative; Study | Improvement of digital
(2022) infrastructure; Appropriation issues of cases literacy; teacher training
Muchabaiwa & Inadequate infrastructure; Access Qualitative; Improve infrastructures;

Gondo (2022)

problems; Inequalities between
environments; Usability problems;
Limitations by gender; Poor academic

staff training

exploratory study

Improvement of digital
literacy; Teacher training;
Functional policy response

Rangel-Pérez et al.

Increased anxiety, frustration; Usage

Mixed; Descriptive

Teacher training; Ethical

(2021) problems; Inequalities between analysis; and humanistic perspective
environments Questionnaire
analysis
Rodicio-Garcia et al. | Access problems; Usability problems; Quantitative; Functional policy response;
(2020) Appropriation issues; Inequalities Questionnaire Digital literacy
between environments analysis improvement

Saha et al. (2021)

Access problems; Inadequate
infrastructure; Usability problems

Mixed; descriptive
analysis

Improve infrastructures;
Functional policy response;
Teacher training;
Importance of emotions

Sebbowa (2022)

Usability problems; Access problems;
Inadequate infrastructure; Inequalities
between environments; Increased anxiety,

frustration

Qualitative; Study
of cases

Teacher training;
Importance of emotions;
functional policy response

Suarez et al. (2021)

Poor academic staff training; Increased
anxiety, frustration; Usability problems;
Adequate infrastructure; access problems

Qualitative; Survey
analysis; Study of
cases

Functional policy response;
Improvement of digital
literacy; Teacher training

Sumra et al. (2022)

Access problems, inadequate
infrastructure; Inequalities between
environments; Poor academic staff

training

Quantitative;
Questionnaire
analysis

Teacher training;
institutional organization;
Improve infrastructures;
Functional policy response

Ukaogo et al. (2021)

Inadequate infrastructure; Inequalities
between environments; access problems

Qualitative; Study
of cases

Functional policy response

Table 5. Coding and results of the variables identified in the studies
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4. Discussion and Conclusions

The systematic review proposed in this work made it possible to trace a path that can give an answer to
the questions formulated at the beginning: (i) what are the parameters the greatest impact of the digital
divide showed during the years of the recent pandemic, (ii) what were the methods used to assess that
impact, and, finally, (iif) what proposals can be made in order to minimize those consequences. In this
section, an interpretation of the results obtained is made, emphasizing the evidence indicated in the
studies.

4.1. Interpretation

From the data obtained in the analysis, it is evident that the first two levels of the digital divide continue to
show their impact on e-learning, Although the number of computers and Internet connections continues
to grow, especially in developed countries, the access gap is perpetuating, taking new forms. The devices
used for digital learning do not always incorporate the necessary functionalities to meet the requirements
of virtual learning. It can be stated then that the transition from information and communication
instruments to meaningful tools (Sancho, 2008), is not achieved in many cases, or does not fulfil the
functional character that is assumed for ICTs.

If the level of access to the digital divide was one of the great obstacles for virtual learning in the
pandemic, the level of use has been revealed as another of the great problems exposed. The development
of the essential skills for virtual learning is a still outstanding point in order to achieve digital inclusion,
which also shows its impact on the essential communicative skills to achieve academic sufficiency. The
workload, the location of materials and other aspects of virtual teaching require a fluid exchange between
the actors in the teaching-learning process that is often paralyzed by the usability gap. In this sense, it is
evident that the implementation of digital tools still requires training in digital competences for both
teachers and students (Cabero-Almenara & Ruiz-Palmero, 2018; Rodicio-Garcia et al., 2020).

The difficulties arising from the appropriation gap, that is, the results obtained through the use of digital
tools, have been highlighted, although to a lesser extent. This specific gap, pointed out in studies of
diverse geographical locations, represents an obstacle for which no specific measures have been proposed.
Likewise, some studies report on the limitations derived from the digital gender gap: originating either
from cultural restrictions, while the role of women in certain societies demands priorities that hinder the
demands of virtual learning; or because training in certain technology-related skills has not traditionally
been associated with women. There is a certain disagreement in some studies, however, about gender
differences in terms of the usability gap (Frei-Landau & Avidov-Ungar, 2022; Muchabaiwa & Gondo,
2022).

On the other hand, providing teaching centres with the optimal technical means for virtuality, would allow
the development of the necessary skills to ensure that their use do not imply a brake when it comes to
petfecting self-regulatory habits for online teaching. They can also help to mitigate the feelings of anxiety
that can frustrate the learning process. This measure not only includes educational facilities, but also the
implementation of programs that serve to suitably equip the students themselves. This reflects the
considerations that place the focus on the social divide (Cabero, 2015) as a determining factor when
referring to the digital divide. Similarly, inequalities motivated by economic, cultural and generational
circumstances (Castafio & Webster, 2016; Somolinos, 2018; Varela, 2015) have a crucial influence when
weighing institutional policies that decide on available training programmes and infrastructures.

Finally, the results achieved have made it possible to respond to the specific objectives set out in our
research. Our study has succeeded in assembling an orderly and coherent bank of up-to-date
bibliographical references that make it possible to study the concepts of the digital divide and digital
competence in depth. Similarly, we have produced a bibliographical corpus analysing the current issues
surrounding the digital divide and e-learning in higher education. Finally, different studies that evaluate the
incorporation of digital resources in higher education in the last three years have been analysed, as well as
the proposals suggested to improve the scope of their inclusion.
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4.2. Limitations of the Evidence

Finally, it is pertinent to point out the limitations of the study. The main limitation of this systematic
review is linked to the selection of studies, as the breadth of the sample, was reduced to the WOS and
SCOPUS databases in order to seek the highest possible quality. On the other hand, the search strategies
and inclusion criteria used may have excluded some works of relevance to this review. Our initial question
about the impact on higher education may have also limited the number of studies that could have been
considered, amongst which it is possible to find numerous research studies dedicated to other educational
stages. In this respect, the decision adopted for this review does not address the full impact of the digital
divide in the educational field during the pandemic, consequently, we plan to expand this search strategy
to the entire education system in future research. On the other hand, this research has not conditioned its
analysis to the impact of the digital divide on social groups with certain characteristics. Economic, cultural
and gender criteria, among others, are significant parameters of analysis in the study of the digital divide.

4.3. Future Research

With the above observations in mind, we believe it would be interesting to conduct a systematic review
that focuses specifically on analysing the gender digital divide consequences during the pandemic years. It
would also be necessary to carry out research to compare the results obtained in this study with studies
focusing on the effects of the post-COVID digital divide. We believe that both the use of digital tools for
teaching and communication among those who make up the educational context, maintain high levels of
frequency of use although not with the same intensity.

It would also be valuable to include as a criterion for future research to describe certain variables that
condition the characteristics of certain social groups. In this way, we could identify the presence or
absence of certain consequences of the digital divide or the magnitude of proposed solutions taking into
account such distinctions.
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