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Abstract 

This article presents the results of a systematic review of different studies published in high-impact journals on the 
development of teaching digital competence (TDC) in initial teacher training. The methodology of the study is based on the 
documentary research approach, with the application of a systematic literature review covering the period between 2009 and 
2019 in different databases. The sample is made up of 102 articles that are registered in a multidimensional analysis and 
classification matrix. One of the main findings is that in the last ten years there has been a significant increase in the literature 
related to teaching digital competence with the prevailing use of the quantitative methodological approach. Likewise, 50.98% 
of the articles are the result of the application of instruments to assess TDC.  It can be concluded that TDC is a line of research 
with multiple dimensions of analysis and in constant evolution. 
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1. Introduction 

Currently, there is a consensus among the academic and scientific community regarding the need 
to transform the role of the teacher as the facilitator of learning experiences within the different 
educational models. The educator’s functions must be placed in context, incorporating changes and 
pedagogical and methodological innovations and digital tools necessary to redefine the educational act. 
From the same multiparadigm tic evolution of teacher training models and processes, digital teaching 
competence (DTC) arises as a fundamental and indispensable element in initial teacher training (ITT) 
programs (Admiraal et al., 2016; Baz et al., 2018; Çetin, 2021; Falloon, 2020). 

Under the perspective of the transformation of the teaching role and with the understanding of 
the dynamics and challenges of society mediated by digital, TDC are the skills, knowledge and capacities 
to use digital technologies in pedagogical processes and professional adaptation (Borthwick & Hansen, 
2017; Silva et al., 2018). Likewise, it is argued that professional digital competence is needed to 
understand educational technology and learning processes from a sociocultural perspective (Lund et al., 
2014). Furthermore, it enhances the professional profile of the teacher (List et al., 2020), makes 
pedagogical practices in the school setting more relevant (Harangus et al., 2016; Kimmons & Hall, 2018), 
and calls for the urgent redesigning of teacher training (Graciano et al., 2017; Zhumash et al., 2021).  

Consequently, TDC is multidimensional in nature (Ramírez-Montoya et al., 2017) and, therefore, 
it is considered as a horizon of educational innovation oriented toward the development of capacities 
and attitudes in ITT to improve professional teaching practice (Castañeda et al., 2018; Falloon, 2020). 
This perspective implies certain pedagogical action in ITT: fostering the ability to adapt to change 
(Admiraal et al., 2016; Silva et al., 2018), innovating by diversifying teaching and learning and 
permanently unlearning past practices (Tejada & Pozos, 2018). 

In ITT, it is essential that DTC is developed from a transversal and permanent perspective (Silva, 
2012; Villant, 2014; Flores-Lueg & Vila, 2016). Consequently, the relevance of developing explicit 
curricular activities and scenarios on TDC from the ITT is identified: their purpose is to guarantee 
knowledge and capacities enriched by information and communication technologies (ICT) at a 
professional level. It is important to bear in mind that the fact of belonging to a generation that has 
been influenced by digital technology does not guarantee the development of DTC in teachers (Flores-
Lueg & Vila; 2016; Silva et al, 2019). In the case of Latin America, teacher training does not have guidance 
and support from the Ministry of Education (Silva et al., 2018) and does not respond to the 
transformations and complexities of the information society (Villant, 2014). 

It is evident that in recent years there has been a considerable increase in various studies related 
to the competencies that future teachers must achieve to take advantage of ICT in the teaching 
profession. However, it is necessary to identify, classify and observe the literature, make a rational 
synthesis of the research carried out, analyse the contributions generated, and propose new lines of 
research and innovation. In this sense, this systematic review study has as its main purpose to identify 
the main themes and contributions that have been reported in scientific articles on the development of 
DTC in ITT. 

2. Methods 

This study employs a methodology supported by the documentary research approach and the 
procedural model of a systematic literature review (González & Balaguer, 2008; Sanchez-Meca, 2010) 
on DTC, available in the databases having specialised consultation with indexed journals with high-
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impact articles, including Scopus and Web of Science, as well as regional databases including Eric, Scielo, 
Dialnet and Redalyc. 

The review model is based on the basic steps of the systematic review proposed by Beltrán (2005). 
Each of the six stages carried out during the process is described below, with their main characteristics 
and methodological specifications: 

1) Delimitation of the central question and identification of the dimensions of analysis. From the 
delimitation of the object of study, the following central guiding question of the systematic review was 
formulated: What are the main themes and contributions that have been reported in scientific articles 
on the development of DTC in ITT? 

2) Formulation of the inclusion and exclusion criteria of the articles. At this stage, the exercise of defining 
the inclusion and/or exclusion criteria in the search exercise was carried out according to the following 
criteria:  

•   Temporality: The observation window includes a general period of publication between January 2009 
and June 2019. The period of the last ten years was selected since the guiding question of the systematic 
review implies the need to systematize studies and experiences that make it possible to give an account 
of how TDC has evolved both at a conceptual and methodological level. 

• Typology: Research articles, articles of systematic review and articles of methodological reflection 
were analysed. 

•   Knowledge Areas: The search was limited to the general area of social sciences and the specific area 
related to educational sciences. 

•   Languages of Publication: Articles were selected in English, Spanish and Portuguese. 

•  Specialised Consultation Databases: The Scopus and Web of Science consultation databases were 
selected since they concentrate on journals with the greatest influence worldwide. The query window 
was also generated for the Eric, Scielo, Dianet and Redalyc regional databases given their relevance to 
the need to identify regional expertise in studies on TDC in the Iberoamerican context. 

3) Table 1 provides information about sample delimitation, consultation of specialised databases, and 
systematic selection of articles. The articles were searched and selected according to the thematic 
descriptors: Digital teacher competence and initial teacher training (teaching digital competence and 
teacher education students or initial teacher training). The Boolean operators used were ‘or’, ‘and’. 
Table 1 shows the search results after applying the inclusion and exclusion criteria: 

Table 1. Sample Configuration of Articles in the Systematic Review Process 

Databases for specialised 
consultation 

Initial base of articles Application of 
inclusion/exclusion 

criteria 

Final 
debugging by 

content 
analysis 

Scopus (Sjr) 219 45   
  

102 
Web Of Science (Jcr) 323 61 

Eric 134 55 

Scielo 82 16 

Dialnet Plus 155 34 
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Redalyc 75 16 

Total 913 223 
  

Using of thematic descriptors, the first search identified a total of 913 articles. Subsequently, 
applying inclusion and/or exclusion criteria reduced the sample to 223 articles, most of them located in 
the Sjr and Jcr databases. Finally, 54 articles, which were duplicates found in different databases, were 
purged. Then the abstracts were read to determine the validity of the articles in relation to the central 
question of the study. Consequently, 67 articles were eliminated for not being directly related to TDC in 
the ITT. After configuring the final sample, 102 articles remained (Pinto et al., 2020). 

4) The next step involved design, coding and recording of information. A multidimensional analysis and 
classification matrix of the articles was constructed having the following categories of analysis: Year, 
language, keywords, methodology, number of citations, and subject. Each of them is described below 
with the article's coding and classification system. 

• Year: The category corresponds to the year of publication of the article, which was indicated with 
three digits containing the letter A and the last two digits of the year of the observation window (A09 - 
A19) 

• Language: The article was classified according to the languages selected in stage 2. The identifiers 
were (E) for English, (S) for Spanish and (P) for Portuguese. 

• Keywords: The central descriptors of the articles were identified from the keywords presented. 

• Type of work: This category’s purpose was to identify the type of study developed. Research articles 
were coded as (T1) and review/reflection articles as (T2). The research articles were further classified in 
the subcategory (T11) for quantitative articles, (T12) for qualitative articles and (T13) for mixed research.  

• Number of citations: Based on the citation index in Google Scholar, the number of citations credited 
to each of the selected articles was recorded. 

• Predominant theme: From the preliminary review of 20% of the articles in the systematic review, four 
central themes were defined to which the articles on TDC generally contributed. In this sense, the entire 
article was assumed as the content unit, and it was classified in the thematic dimension to which it 
generated the greatest contribution. Those that dealt with ideas and conceptions about TDC were coded 
as (D1). The other classifications were (D2) holistic models of training in educational technology, (D3) 
those related to indicators and evaluation instruments, and (D4) those associated with training 
experiences to promote TDC. 

5) Content analysis: This included the multidimensional analysis of the 102 selected articles regarding 
the development of the TDC, taking into account the classification established in stage four by the 
predominant thematic category. In this sense, the content analysis was carried out and the 
contributions generated by each of the articles to the different thematic dimensions were registered 
qualitatively. This exercise allowed, for example, an article to contribute to the first dimension (D1) – 
Conceptualization, to the second (D2) – Holistic models, to the third (D3) – Evaluation, and to the fourth 
(D4) – Training, or only one of them. 

6) Generation of results of the systematic review: In this stage, the interpretation and presentation of 
the results were carried out, which implied an analysis of each of the categories generated, as well as 
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the measurement of the central bibliometric indicators. Finally, the entire process of preparing the 
tables, figures and semantic maps, which present the main findings of the study, was carried out. 

3. Results 

This study found that publications on TDC have been increasing in recent years. Bearing in mind 
that this systematic review was carried out during the period between 2009 and 2019, Figure 2 shows 
that most of the publications have been issued in the last five years. For example, in 2016 and 2018 the 
highest number of publications were found with 18.62% and 20.58% respectively. In this sense, it is 
likely that teaching methodologies and the development of teachers' professional skills is an attractive 
current line of research with many facets. 

 

Figure 2. Historical evolution of the number of publications on TDC per year 

Table 2 focuses on the language of the publications. It reveals that many publications (73,52%) 
of this systematic review are in the Spanish language. This is attributed to the use of thematic 
descriptors and to consulting different regional databases. 

Table 2. Characterisation of the sample of articles by language of publication 

Publication language Frequency Percentage 
Spanish 75 73.52% 
English 26 25.49% 
Portuguese 1 0.98% 
Total 102 100% 

  

After carrying out a bibliometric analysis on the central descriptors, the main categories that 
emerged correspond to ICT, followed by general digital competence, DTC, ITT and teacher training, 
mainly. 
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Table 3. Bibliometrics based on keywords 

Keywords Frequency Percentage 
Accumulated 

percentage 

ICT   36 17.91% 17.91% 
General Digital Competence 35 17.41% 35.32% 
TDC 21 10.45% 45.77% 
ITT  20 9.95% 55.72% 
Digital training for teachers 18 8.96% 64.68% 
Higher education 13 6.47% 71.14% 
Teachers 11 5.47% 76.62% 
Digital communication 10 4.98% 81.59% 
Educative technology 10 4.98% 86.57% 
Teacher training 9 4.48% 91.04% 
Professional Competencies 8 3.98% 95.02% 
Standards and Digital Competition 5 2.49% 97.51% 
Pedagogy 5 2.49% 100% 

 

In contrast to the type-of-work category, Table 4 reports the quantity of items that are classified 
by research in each of the dimensions of content analysis: 52.9% of the articles are quantitative studies, 
where the application of TDC self-perception questionnaires from students in training dominates; 13.7% 
are qualitative studies; and 10.7% correspond to studies mixed. Likewise, it was found that 22.5% of the 
articles in the systematic review correspond to review and reflection articles. 

Table 4. Analysis dimensions 

TDC analysis 
dimensions 

Relationship between item type and TDC dimensions 
Study 

quantitativ
e 

Study 
qualitativ

e 

Study 
Mixe

d 

Review / 
Reflectio
n Article 

Frequency b
y Dimension 

Percentag
e 

D1. Conceptualizatio
n 

3 3 0 8 14 13.72% 

D2. Models 0 0 2 4 6 5.88% 
D3. Evaluation 40 7 2 3 52 50.98% 
D4. Training 11 4 7 8 30 29.42% 
Total 54 14 11 23 102 100% 

  

Next, a synthesis derived from the most relevant contributions in each of the four dimensions of 
content analysis is presented, identifying the ‘top five articles’, that is, those that have been most 
referenced and have greater international recognition, based on the number of citations reported from 
the Google Scholar search engine. It should be noted that the bibliometric reports of citation are 
different in each of the databases and are mostly smaller, given that, for example, in the case of articles 
referenced in Web of Science or Scopus, only citations present in the same database are reported. 
Consequently, the identification of the top articles obeys a set analysis of criteria that specifically 
incorporates their impact related to the level of citations they have received, together with the content 
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analysis that accounts for their pertinence and relevance as a representative article in each one of the 
four dimensions. 

At a general level, in the articles that relate to the conceptualization dimension of TDC, there is a 
consensus on the need for the 21st century teacher to be an expert in the use of educational technology, 
to continuously update their knowledge, to employ innovative educational practices, and promote 
open, creative, flexible and active learning spaces. Likewise, to define the professional competence of 
the educator associated with the appropriation of educational technology, these concepts are used: 
Usability of ICT in educational practice (Colorado-Aguilar & Edel-Navarro, 2012), Teacher digital literacy 
(Regalado, 2013), ICT competence for teachers (Hepp et al., 2015), and TDC (Gisbert et al., 2016; 
Castañeda et al., 2018). 

Table 5 shows the contributions of Ilomäki et al. (2016), who analyse the conceptualization of DC 
and suggest that digital technology is ubiquitously associated with pedagogy. For their part, Regalado 
(2013), Salinas et al. (2014) and Cabero and Llorente (2015) refer to the new role of the teacher and the 
need to develop skills in the management of information, communication in various environments 
mediated by ICT, and the management and organization of resources for learning. Gisbert et al. (2016) 
differentiate DC and TDC: the first as the one that must be developed to manage learning and the second 
relates it to a set of knowledge and skills to appropriate ICT in teacher tasks. 

Table 5. Top Dimension Articles (1) Conceptualization of TDC 

Qualification Author (s) Year of 

publication 

Google 

Scholar 

citations 

Digital competence – an emergent boundary 

concept for policy and educational research 

in Education and Information Technologies 

Ilomäki, Paavola, 

Lakkala and Kantosalo  

2016 116 

Teaching competencies for new learning 

scenarios 

Salinas, de Benito and 

Lizana  

2014 94 

ICT: Formative Scenarios and Learning 

Theories 

Cabero and Llorente  2015 73 

Students’ and Teachers’ Digital Competence: 

an overview on research status 

Gisbert, González and 

Esteve  

2016 48 

 Why rethink teaching competence for the 

digital world? 

Castañeda, Esteve and 

Adell  

2018 47 

  

In Table 6 it can be observed that the article with the highest reference regarding the professional 
training of teachers is the TPACK Model (Koehler & Mishra, 2009), which has founded the conceptual 
bases of different evaluation and teacher training proposals that are They are classified in dimension 3 
and 4, and that it is associated with the knowledge that the teacher must have about the discipline that 
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guides, pedagogical practices and the productive use of technology. Likewise, the TICTACTEP model 
(Pinto et al., 2017) proposes a spiral advance of the Technology, Pedagogical, Communicative, 
Management and Investigative competence of the teacher from constructionist learning strategies. For 
its part, the Holistic Model (Esteve et al., 2018) is a proposal that seeks to move from the instrumental 
vision of the use of ICT by other models, and raises the need to make situated, critical and empowered 
use of the TIC. Finally, Tejada and Pozos (2018) make six proposals to develop teaching digital skills, and 
Cela-Ranilla et al. (2017) propose transformative pedagogy. 

Table 6. Top articles of Dimension (2) TDC Models 

Qualification Author (s) Year of 
publication 

Google 
Scholar 

citations 
What is technological pedagogical content 
knowledge? 

Koehler and Mishra  2009 3057 

Towards the transformation of teaching 
practice: Spiral Model of Competences 
TICTACTEP 

Pinto, Cortés and 
Alfaro  

2017 31 

A Holistic Model of Teaching Competence 
for the Digital World 

Esteve, Castañeda 
and Adell  

2018 18 

New scenarios and trainers’ digital 
competencies: towards the 
professionalization of teaching with ICT 

Tejada and Pozos  2018 17 

Teachers in the digital society: a proposal 
based on transformative pedagogy and 
advanced technology  

Cela-Ranilla, Esteve, 
González and 
Gisbert-Cervera  

2017 15 

  

It should be noted that TDC evaluation is the dimension of analysis that had the most classified 
articles in the systematic review. At the general level, articles that have self-perception questionnaires 
and TDC assessment scales predominate (84.61%). Most of the articles found in this dimension (73.10%) 
are the product of investigations where the design and application of a questionnaire to evaluate TDC 
was carried out. However, 21.15% of the studies implement an existing data collection instrument, and 
only 5.75% of the studies contribute to the formulation of TDC evaluation standards. Table 7 shows that 
the most cited articles involve the development, application and analysis of different questionnaires: 
the technological domain of the future teacher (Prendes et al., 2010; Roig & Pascua, 2012), the digital 
competence profile, including the pedagogical dimension (Rangel, 2015), the assessment of aspects 
related to skills in methodologies and technological management in education (Fernández–Cruz & 
Fernández-Díaz, 2016; Instefjord & Munthe, 2017). 

Table 7. Top articles of Dimension (3) Evaluation of the TDC 

Qualification Author Year of 
publication 

Google 
Scholar 

citations 

ICT competences of future teachers Prendes, Castañeda 
and Gutiérrez  

2010 152 

Digital teaching skills: A profile Rangel  2015 104 
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Generation Z's teachers and their digital 
skills 

Fernández –Cruz and 
Fernández-Díaz  

2016 75 

Educating digitally competent teachers: A 
study of integration of professional digital 
competence in teacher education 

Instefjord and 
Munthe  

2017 58 

The digital skills of future teachers: An 
analysis with students of early childhood 
education at the University of Alicante 

Roig and Pascua  2012 57 

  

Table 8 shows the most cited articles classified in the training experiences dimension. In the first 
place, there are the works of Silva (2012) and Cortes et al. (2015) that present a diploma aimed at 
teachers who train future teachers as an option to promote educational innovation processes supported 
by ICT at the ITT level. For their part, Aguirre and Ruiz (2012) developed a strategy to promote TDC 
based on the institutionalization of classroom projects for the transformation of teaching practices. 
Likewise, Lázaro and Gisbert (2015) and Papanikolaou et al. (2017) developed constructivist experiences 
based on interaction, collaboration and educational use of ICT in the school setting. 

Table 8. Top Items of Dimension (4) Experiences of Formation in TDC 

Qualification Author Year of 
publication 

Google 
Scholar 

citations 
ICT Standards for ITT: A public policy in the 
Chilean context 

Silva  2012 47 

E-portfolios as a tool for active constructionist 
learning in educational technology 

Cortes, Pinto and 
Atrio  

2015 37 

Digital competences and teaching: An 
experience based on university practices 

Aguirre and Ruiz  2012 26 

The development of digital competence: A pilot 
experience in alternance training within the 
Bachelor in Education  

Lázaro and Gisbert  2015 20 

Learning design as a vehicle for developing 
TPACK in blended teacher training 
on technology enhanced learning 

Papanikolaou, 
Makri and Roussos  

2017 17 

  

4. Discussion and conclusions 

In light of the systematic review, it can be affirmed that the trends in TDC are directed towards a 
multidimensional process comprising the knowledge and articulated skills that allow the teacher to 
appropriate educational technology to learn permanently and continuously, teach in different settings 
while taking into account the context from the learner, manage the progress of students according to 
educational objectives, collaborate and work as a team, contribute to the different needs of the 
educational context, contribute to gaining knowledge, and innovate in their educational practice. In 
addition, it implies that the teacher must develop DC during their initial training and must have the 
capacity and willingness to use ICT in a critical and ethical way to improve their role as an educator. 
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Studies in TDC in future teachers are a current line of research of great interest and have been 
increasingly published in recent years. It should be noted that a sweep was carried out in the review of 
the period from 2009 to 2019. In this framework, the referencing of the studies on TDC generates an 
open door, where the main peaks are after the year 2015. Likewise, the predominant language of 
publication is Spanish, accounting for 73.52% of the publications. Regarding the type of study 
developed, quantitative studies (52.9%) prevailed, most of which are TDC evaluation questionnaires. 
Villant (2014) notes that although quantitative studies prevail, qualitative or mixed studies are 
necessary because they prioritize the comprehensive analysis of the teacher's reality from contextual 
and holistic TDC perspectives. 

Among the main results of the systematic review, four predominant thematic categories were 
found to which scientific articles generally contribute and from which the contributions of the following 
central dimensions of analysis derive: 

1. Faced with the conceptualization dimension of TDC, this study found that it is a concept that has been 
evolving. It has moved from a conception of digital teacher literacy referring to the management of ICT 
tools and their pedagogical use in education (Regalado, 2013; Harangus et al., 2016) and ICT 
Competences for teachers that analyses pedagogical knowledge and the need for permanent, 
autonomous and collaborative training (Vaillant, 2013; Hepp et al., 2015), to propose the TDC with 
different scenarios and possibilities for professional innovation by the teacher. It is in agreement with 
Silva et al. (2018) that developing TDC implies basic skills, didactic knowledge, and the ability to adapt 
to change. We also agree with Gisbert et al. (2016) that it is inconceivable in the 21st century for a 
teacher who does not have an excellent command of educational technology and keeps their knowledge 
up to date in their professional disciplinary field. 

2. In regard to the dimension of TDC models, there are few proposals to guide educational policies on 
teacher training and appropriation of TDC. The acceptance that the TPACK model has had is highlighted. 
It has originated different instruments and training proposals to promote TDC. Likewise, recognition is 
given to the research contributions that different authors have made in the Spanish context and that 
analyse TDC and stress the need to incorporate it into the initial training of teachers. However, in the 
Latin American context, there are few initiatives that remain and that affect the professional profile of 
the teacher and the transformation of educational practices. In this sense, further studies are required 
on institutional policies, learning models, and pedagogical practice scenarios that promote TDC in future 
teachers, as well as transparent and effective instruments to measure the level of TDC (Gisbert et al., 
2016). 

3. In the evaluation dimension of the TDC, the largest number of articles (50.98%) of the systematic 
review were classified as the application of self-perception and evaluation questionnaires. Other 
qualitative TDC assessment instruments based on rubrics, forums and tests were also found. Likewise, 
it was possible to identify the main evaluation instruments as those that reflect the authors’ philosophy 
of education as a result of a rigorous review of the literature or based on TDC frameworks and standards 
such as NETS, UNESCO, DigCompEdu, and ICT Standards for ITT among others. Gilbert et al. (2016) rightly 
pointed out that most of the research focused on defining and designing DC and TDC measurement 
strategies. 

4. In relation to the TDC training typologies dimension, it was possible to describe the main experiences 
that promote TDC. These are based on active learning, the use of digital environments, collaborative 
and project work, and contextualized and practical exercises. Likewise, it is necessary to promote 
comprehensive processes of the transversal use of ICT and the accreditation of the TDC as a requirement 
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of a professional teaching career (Gisbert et al., 2016). This proposal agrees with Cabero-Almenara & 
Martínez (2019), who voice the opinion that to develop TDC it is necessary to create authentic and 
meaningful activities that include the transversal use of ICT from different subjects and that are 
appropriate through practical and complex exercises. Also, it is necessary to incorporate ICT 
transversally into the ITT curriculum and practical experiences that allow the pedagogical appropriation 
of digital technology (Flores-Lueg & Vila, 2016; Zhumash et al., 2021). 

Regarding the scope and limitations of this research, the study did not contemplate the review of 
other types of documents other than scientific articles, leaving aside the works that are presented as 
papers in academic conferences on education and technology although they certainly provide great 
contributions to the advancement of research. Neither were postgraduate degree works that also study 
the line of research on ITT and TDC analysed.  

Finally, it is proposed prospectively to advance the development of new studies with a mixed 
methodological approach that provides scientific knowledge, needed to understand in a more holistic 
way, the realities, limitations, challenges and trends regarding the evolution of TDC in the ITT process 
and, at the same time, delves into studies related to the levels of TDC, based on the context in which it 
is found. Another relevant factor for the development of future studies includes the opportunity to 
strategically analyse the strengths, weaknesses, setbacks and opportunities that higher education 
institutions present in their educational model, with their pedagogical and technological innovation 
processes, in the face of contemporary challenges of teacher training, curriculum management, ICT 
resources, educational innovation strategies and social appropriation of educational technology. 

 

 

Reference 

Admiraal, W., van Vuget, F., Kranenburg, F., Koster, B., Smit, B., Weijers, S., et al. (2016). Preparing pre-service 
teachers to integrate technology into K-12 instruction: Evaluation of a technology-infused 
approach. Technology, Pedagogy and Education, 26(1), 105–120. 
https://doi.org/10.1080/1475939X.2016.1163283n  

Aguirre, G. & Ruiz, M. (2012). Digital competences and teaching: An experience based on university practices. 
Innovación Educativa, 12(59), 121-141. 
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S1665-26732012000200009n  

Baz, E., Balçıkanlı, C., & Cephe, P. (2018). Introducing an innovative technology integration model: Echos from ELF 
pre-service teachers. Education and Information Technologies, 23, 2179–2200. 
https://doi.org/10.1007/s10639-018-9711-9n  

Beltrán, O. (2005). Revisiones sistemáticas de la literatura. Revista Colombiana de Gastroenterología, 20 (1), 60-
69.  

Borthwick, A., & Hansen, R. (2017). Digital literacy in teacher education. Are teacher educators competent? Journal 
of Digital Learning in Teacher Education, 33(2), 46–48. 
https://doi.org/10.1080/21532974.2017.1291249n  

Cabero, J. & Llorente, M. (2015). Tecnologías de la Información y la Comunicación (TIC): escenarios formativos y 
teorías del aprendizaje. Revista Lasallista de Investigación, 12 (2). 186-193. 
https://www.redalyc.org/pdf/695/69542291019.pdfn   

https://doi.org/10.18844/wjet.v14i1.6250
https://doi.org/10.1080/1475939X.2016.1163283n
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S1665-26732012000200009n
https://doi.org/10.1007/s10639-018-9711-9n
https://doi.org/10.1080/21532974.2017.1291249n
https://www.redalyc.org/pdf/695/69542291019.pdfn


Pinto-Santos, A. Pérez Garcias, A. Darder Mesquida, A. (2022). Development of teaching digital competence in initial teacher training: A 
systematic review. World Journal on Educational Technology: Current Issues. 14(1), 01-15.  https://doi.org/10.18844/wjet.v14i1.6250  

12 

 

Cabero-Almenara, J. y Martínez, A. (2019). Las Tecnologías de la Información y Comunicación y la formación inicial 
de los docentes. Modelos y competencias digitales. Profesorado. Revista de Currículum y Formación de 
Profesorado, 23(3), 247-268. https://doi.org/10.30827/profesorado.v23i3.9421n  

Castañeda, L., Esteve, F., & Adell, J. (2018). ¿Por qué es necesario repensar la competencia docente para el mundo 
digital?. Revista De Educación a Distancia, 18(56). http://dx.doi.org/10.6018/red/56/6n  

Cela-Ranilla, J. M., Esteve, V., Mon, F. E., González, J., & Gisbert-Cervera, M. (2017). El docente en la sociedad 
digital: una propuesta basada en la pedagogía transformativa y en la tecnología avanzada. Profesorado. 
Revista de Currículum y Formación de Profesorado, 21 (1), 403-422. 
https://www.redalyc.org/articulo.oa?id=567/56750681020n  

Çetin, E. (2021). Digital storytelling in teacher education and its effect on the digital literacy of pre-service 
teachers. Thinking Skills and Creativity, 39, 100760. https://doi.org/10.1016/j.tsc.2020.100760n  

Colorado-Aguilar, B. L., & Edel-Navarro, R. (2015). La usabilidad de TIC en la práctica educativa. Revista de 
Educación a Distancia (RED), (30). https://revistas.um.es/red/article/view/23261n  

Cortes, O., Pinto. A, & Atrio, S. (2015). E-portafolio como herramienta construccionista del aprendizaje activo en 
tecnología educativa. Revista Lasallista de Investigación, 12(2), 36-44. 
https://doi.org/10.22507/rli.v12n2a4n  

Esteve, F., Castañeda, L., & Adell, J. (2018). Un Modelo Holístico de Competencia Docente para el Mundo Digital. 
Revista de Currículum y Formación de Profesorado, 32. 105–116.  
http://repositori.uji.es/xmlui/handle/10234/174771n  

Falcó Boudet, J. M. (2017). Assessment of Digital Competence in Teachers in the Autonomous Community of 
Aragon. Electronic journal of educational research, 19(4), 73-83. 
https://doi.org/10.24320/redie.2017.19.4.1359n  

Falloon, G. (2020). From digital literacy to digital competence: the teacher digital competency (TDC) 
framework. Education Tech Research Dev 68, 2449–2472. https://doi.org/10.1007/s11423-020-09767-4n   

Fernández Cruz, M. Fernández Díaz. M (2016). Los docentes de la generación Z y sus competencias 
digitales]. Comunicar,24(1). http://dx.doi.org/10.3916/C46-2016-10n  

Flores-Lueg, C. & Roig, R. (2016). Diseño y validación de una escala de autoevaluación de competencias digitales 
para estudiantes de pedagogía. Pixel-Bit, 48, 209-224. 
https://www.redalyc.org/pdf/368/36843409015.pdfn   

Graziano, K., Herring, M., Carpenter, J., Smaldino, S., & Finsness, E. (2017). A TPACK diagnostic tool for teacher 
education leaders. TechTrends, 61, 372–379. https://doi.org/10.1007/s11528-017-0171-7n  

Gewerc, A. & Montero, L. (2015). Professional Knowledge and Digital Competency in Teacher Education. The case 
of Elementary Teacher Education Degree. Relatec, 14 (1), 31-43. https://doi.org/10.17398/1695-
288X.14.1.31n  

Gisbert Cervera, M., González Martínez, J., & Esteve Mon, F. M. (2016). Competencia digital y competencia digital 
docente: una panorámica sobre el estado de la cuestión. Revista Interuniversitaria de Investigación en 
Tecnología Educativa. https://doi.org/10.6018/riite2016/257631n  

González, J. &  Balaguer, A. (2008). Systematic reviews and meta-analyses (II): critical appraisal of systematic 
reviews and meta-analyses. Evid Pediatr. 4, 19. 
https://evidenciasenpediatria.es/articulo.php?lang=en&id=5228&tab=n  

Harangus, K., HorvÃ¡th, Z.-I., & KovÃ¡cs, G. (2016). A study of trainee teachersâ€™ image of practising teachers 
and their ICT expectations. World Journal on Educational Technology: Current Issues, 8(1), 25–31. 
https://doi.org/10.18844/wjet.v8i1.497n  

https://doi.org/10.18844/wjet.v14i1.6250
https://doi.org/10.30827/profesorado.v23i3.9421n
http://dx.doi.org/10.6018/red/56/6n
https://www.redalyc.org/articulo.oa?id=567/56750681020n
https://doi.org/10.1016/j.tsc.2020.100760n
https://revistas.um.es/red/article/view/23261n
https://doi.org/10.22507/rli.v12n2a4n
http://repositori.uji.es/xmlui/handle/10234/174771n
https://doi.org/10.24320/redie.2017.19.4.1359n
https://doi.org/10.1007/s11423-020-09767-4n
http://dx.doi.org/10.3916/C46-2016-10n
https://www.redalyc.org/pdf/368/36843409015.pdfn
https://doi.org/10.1007/s11528-017-0171-7n
https://doi.org/10.17398/1695-288X.14.1.31n
https://doi.org/10.17398/1695-288X.14.1.31n
https://doi.org/10.6018/riite2016/257631n
https://evidenciasenpediatria.es/articulo.php?lang=en&id=5228&tab=n
https://doi.org/10.18844/wjet.v8i1.497n


Pinto-Santos, A. Pérez Garcias, A. Darder Mesquida, A. (2022). Development of teaching digital competence in initial teacher training: A 
systematic review. World Journal on Educational Technology: Current Issues. 14(1), 01-15.  https://doi.org/10.18844/wjet.v14i1.6250  

13 

 

Hepp K., P., Prats Fernández, M. À. & Holgado García, J. (2015). Teacher training: technology helping to develop 
an innovative and reflective professional profile. RUSC. Universities and Knowledge Society Journal, 12(2), 
30-43. http://dx.doi.org/10.7238/rusc.v12i2.2458n  

Ilomäki, S. Paavola, M. Lakkala, A. Kantosalo. (2016). Digital competence-an emergent boundary concept for policy 
and educational research. Education and Information Technologies, 21 (3), 655-679. 
https://doi.org/10.1007/s10639-014-9346-4n  

Instefjord, E. & Munthe, E. (2017). Educating digitally competent teachers: A study of integration of professional 
digital competence in teacher education. Teaching and Teacher Education, 67, 37-45. 
https://doi.org/10.1016/j.tate.2017.05.016n  

Koehler, M. & Mishra, P. (2009). What is technological pedagogical content knowledge? Contemporary Issues in 
Technology and Teacher Education, 9(1), 60-70. https://citejournal.org/volume-9/issue-1-
09/general/what-is-technological-pedagogicalcontent-knowledge/n  

Kimmons, R., & Hall, C. (2018). How useful are our models? Pre-service and practicing teacher evaluations of 
technology integration models. Tech Trends, 62, 29–36. https://doi.org/10.1007/s11528-017-0227-8n  

Lázaro Cantabrana, J.; Gisbert Cervera, M. (2015). El desarrollo de la competencia digital docente a partir de una 
experiencia piloto de formación en alternancia en el Grado de Educación.  Educar 51(2), 321-348. 
https://doi.org/10.5565/rev/educar.725n  

Lázaro-Cantabrana, J. L., Gisbert-Cervera, M., & Silva-Quiroz, J. E. (2018).  Una rúbrica para evaluar la competencia 
digital del profesor universitario en el contexto latinoamericano. Edutec 63(1), 1-14 (378). 
https://doi.org/10.21556/edutec.2018.63.1091n  

List, A., Brante, E. W., & Klee, H. L. (2020). A framework of pre-service teachers’ conceptions about digital literacy: 
Comparing the United States and Sweden. Computers & Education, 148, 103788. 
https://doi.org/10.1016/j.compedu.2019.103788n  

Lund, A., Furberg, A., Bakken, J., & Engelien, K. L. (2014). What does professional digital competence mean in 
teacher education? Nordic journal of digital literacy, 9(04), 280-298. 
https://www.idunn.no/dk/2014/04/what_does_professional_digital_competence_mean_inteacher_en  

Papanikolaou, K., Makri, K., & Roussos, P. (2017). Learning design as a vehicle for developing TPACK in blended 
teacher training on technology enhanced learning. Int J Educ Technol High Educ, 14(1), 34-41. 
https://doi.org/10.1186/s41239-017-0072-zn  

Pinto, A.R., Cortés, O. & Alfaro, C. (2017). Hacia La Transformación De La Práctica Docente: Modelo Espiral De 
Competencias TICTACTEP   Píxel-Bit. Revista de Medios y Educación. Nº 51. 
http://dx.doi.org/10.12795/pixelbit.2017.i51.03n  

Pinto, A .; Pérez, A.; Darder, A. (2020). Revisión sistemática de la literatura sobre competencia digital docente en 
la formación inicial del profesorado. In La tecnología como eje del cambio metodológico. 513-517. UMA 
Editorial. https://dialnet.unirioja.es/servlet/articulo?codigo=7832574n   

Poitras, E. G., Doleck, T., Huang, L., Li, S., & Lajoie, S. P. (2017). Advancing teacher technology education using 
open-ended learning environments as research and training platforms. Australasian Journal of 
Educational Technology, 33(3). https://doi.org/10.14742/ajet.3498n  

Prendes, M.  Gutiérrez, I., y Martínez, F. (2018). Competencia digital: una necesidad del profesorado universitario 
en el siglo XXI. Revista de Educación a Distancia, 56, 7. http://dx.doi.org/10.6018/red/56/7n  

Ramírez-Montoya, M. S., Mena, J., & Rodríguez-Arroyo, J. A. (2017). In-service teachers’ self-perceptions of digital 
competence and OER use as determined by a xMOOC training course. Computers in Human Behavior, 77, 
356-364. https://doi.org/10.1016/j.chb.2017.09.010n  

https://doi.org/10.18844/wjet.v14i1.6250
http://dx.doi.org/10.7238/rusc.v12i2.2458n
https://doi.org/10.1007/s10639-014-9346-4n
https://doi.org/10.1016/j.tate.2017.05.016n
https://citejournal.org/volume-9/issue-1-09/general/what-is-technological-pedagogicalcontent-knowledge/n
https://citejournal.org/volume-9/issue-1-09/general/what-is-technological-pedagogicalcontent-knowledge/n
https://doi.org/10.1007/s11528-017-0227-8n
https://doi.org/10.5565/rev/educar.725n
https://doi.org/10.21556/edutec.2018.63.1091n
https://doi.org/10.1016/j.compedu.2019.103788n
https://www.idunn.no/dk/2014/04/what_does_professional_digital_competence_mean_inteacher_en
https://doi.org/10.1186/s41239-017-0072-zn
http://dx.doi.org/10.12795/pixelbit.2017.i51.03n
https://dialnet.unirioja.es/servlet/articulo?codigo=7832574n
https://doi.org/10.14742/ajet.3498n
http://dx.doi.org/10.6018/red/56/7n
https://doi.org/10.1016/j.chb.2017.09.010n


Pinto-Santos, A. Pérez Garcias, A. Darder Mesquida, A. (2022). Development of teaching digital competence in initial teacher training: A 
systematic review. World Journal on Educational Technology: Current Issues. 14(1), 01-15.  https://doi.org/10.18844/wjet.v14i1.6250  

14 

 

Rangel, A. (2015). Competencias docentes digitales: propuesta de un perfil. Pixel-Bit. Revista de Medios y 
Educación, Pixel-Bit, 46 (1), 235-248. https://www.redalyc.org/comocitar.oa?id=36832959015n  

Redmond, P., & Lock, J. (2019). Secondary pre-service teachers’ perceptions of technological pedagogical content 
knowledge (TPACK): What do they really think?. Australasian Journal of Educational Technology, 35(3). 
https://doi.org/10.14742/ajet.4214n  

Regalado Sandoval, J. (2013). Las competencias digitales en la formación docente. Ra Ximhai, 9 (4), 21-29. 
https://www.redalyc.org/articulo.oa?id=461/46129004002n  

Roig, R., & Pascual, A.M. (2012). Las competencias digitales de los futuros profesores. Un análisis con estudiantes 
de Grado en Magisterio de Educación Infantil de la Universidad de Alicante. @tic, 9, 53-60. 
https://doi.org/10.7203/attic.9.1958n  

Sánchez-Meca, J. (2010). Cómo realizar una revisión sistemática y un meta-análisis. Aula abierta, 38(2), 53-64.  
https://cutt.ly/lmO0URln  

Salinas, J.  de Benito, B. & Lizana, A. (2014). Competencias docentes para los nuevos escenarios de aprendizaje. 
Revista Interuniversitaria de Formación del Profesorado, 79 (28.1). 145-163.  
 https://dialnet.unirioja.es/servlet/articulo?codigo=4840056n   

Silva Quiroz, J. (2012). Estándares tic para la formación inicial docente: una política pública en el contexto chileno. 
Archivos Analíticos de Políticas Educativas, 20, 7. https://doi.org/10.14507/epaa.v20n7.2012n  

Silva, J., Lázaro, J. L., Miranda, P., & Canales, R. (2018). El desarrollo de la competencia digital docente durante la 
formación del profesorado. Opción, 34 (86), 423-449. 
https://digital.fundacionceibal.edu.uy/jspui/handle/123456789/288n   

Silva, J., Usart, M. & Lázaro-Cantabrana, J. (2019). Teacher’s digital competence among final year Pedagogy 
students in Chile and Uruguay. Comunicar, 61, 33-43. https://doi.org/10.3916/C61-2019-03n  

Silva, J., Morales, M. J., Lázaro, J. L., Gisbert, M., Miranda, P., Rivoir, A., & Onetto, A. (2019). La competencia digital 
docente en formación inicial: Estudio a partir de los casos de Chile y Uruguay. Archivos Analíticos de 
Políticas Educativas, 27(93). https://doi.org/10.14507/epaa.27.3822n  

Tejada Fernández, J. and Pozos Pérez, K.V. (2018). Nuevos escenarios y competencias digitales docentes: hacia la 
profesionalización docente con TIC. Profesorado. Revista de Currículum y Formación de Profesorado, 
22(1):25-51. http://hdl.handle.net/10481/52320n  

Tourón, J., Martín, D., Navarro, E., Pradas, S., & Íñigo, V. (2018). Construct validation of a questionnaire to measure 
teachers’ digital competence (TDC). Revista Española de Pedagogía, 76(269), 25-54. 
https://doi.org/10.22550/REP76-1-2018-02n  

Vaillant, D. E. (2019). Formación Inicial del Profesorado de Educación Secundaria en América Latina-Dilemas y 
Desafíos. Profesorado, Revista de Currículum y Formación del Profesorado, 23(3), 35-52. 
https://doi.org/10.30827/profesorado.v23i3.9516n  

Valtonen, T., Sointu, E., Kukkonen, J., Kontkanen, S., Lambert, M. C., & Mäkitalo-Siegl, K. (2017). TPACK updated 
to measure pre-service teachers’ twenty-first century skills. Australasian Journal of Educational 
Technology, 33(3). https://doi.org/10.14742/ajet.3518n  

Zhumash , Z. ., Zhumabaeva, A. ., Nurgaliyeva , S. ., Saduakas , G. ., Lebedeva , L. A. ., & Zhoraeva, S. B. . (2021). 
Professional teaching competence in preservice primary school teachers: Structure, criteria and 
levels. World Journal on Educational Technology: Current Issues, 13(2), 261–271. 
https://doi.org/10.18844/wjet.v13i2.5699n    

 
 

https://doi.org/10.18844/wjet.v14i1.6250
https://www.redalyc.org/comocitar.oa?id=36832959015n
https://doi.org/10.14742/ajet.4214n
https://www.redalyc.org/articulo.oa?id=461/46129004002n
https://doi.org/10.7203/attic.9.1958n
https://cutt.ly/lmO0URln
https://dialnet.unirioja.es/servlet/articulo?codigo=4840056n
https://doi.org/10.14507/epaa.v20n7.2012n
https://digital.fundacionceibal.edu.uy/jspui/handle/123456789/288n
https://doi.org/10.3916/C61-2019-03n
https://doi.org/10.14507/epaa.27.3822n
http://hdl.handle.net/10481/52320n
https://revistadepedagogia.org/en/lxxvi-en/no-269/construct-validation-of-a-questionnaire-to-measure-teachers-digital-competence-tdc/101400035705/
https://revistadepedagogia.org/en/lxxvi-en/no-269/construct-validation-of-a-questionnaire-to-measure-teachers-digital-competence-tdc/101400035705/
https://doi.org/10.22550/REP76-1-2018-02n
https://doi.org/10.30827/profesorado.v23i3.9516n
https://doi.org/10.14742/ajet.3518n
https://doi.org/10.18844/wjet.v13i2.5699n


Pinto-Santos, A. Pérez Garcias, A. Darder Mesquida, A. (2022). Development of teaching digital competence in initial teacher training: A 
systematic review. World Journal on Educational Technology: Current Issues. 14(1), 01-15.  https://doi.org/10.18844/wjet.v14i1.6250  

15 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

https://doi.org/10.18844/wjet.v14i1.6250

