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Abstract

Educators' digital competence is essential for the promotion of teaching strategies concatenated with the digital society's
demands. The aim of this study is to analyze the digital competence of 39 university professors in Santo Amaro, Bahia
State, Brazil, pointing out formation paths for development of educational practices able to promote learning in digital
environments. It is configured as an exploratory and descriptive research, with a quantitative approach, using the self-
assessment scale from Digital Competence of Educators (DigCompEdu). Out of the 39 responding university teachers,
18 were of the female gender (46.2%) and 21 male gender (53.8%), with ages varying between 25 and 62 years. The
results related to the different scopes revealed a mean value (44 points) that locates the participating educators in level
B1 (integrator), close to level B2 (which begins with 48 points). The professors surveyed revealed gaps at the digital
competence related with the role of the online reflective practice; application of digital technologies in the teaching and
learning process and assessment practices with the support of digital technologies; indicating the need for continuing

professor education in order to mitigate the evidenced gaps.
Keywords: Digital competence of educators; DigCompEdu; Digital technologies; Higher education; Teaching.

Resumo

A competéncia digital dos educadores € essencial para a promogdo de estratégias de ensino concatenadas com as
demandas da sociedade digital. O objetivo deste estudo é analisar a competéncia digital de 39 professores universitarios
em Santo Amaro, Estado da Bahia, Brasil, apontando-lhes caminhos de formacéao para o desenvolvimento de praticas
educativas capazes de promover a aprendizagem em ambientes digitais. Configura-se como uma pesquisa exploratdria
e descritiva, com uma abordagem quantitativa, utilizando a escala de autoavaliacdo da Competéncia Digital dos
Professores (DigCompEdu). Dos 39 professores universitarios que responderam, 18 eram do género feminino (46,2%)
e 21 do género masculino (53,8%), com idades que variam entre 0s 25 e 62 anos. Os resultados relacionados com os
diferentes niveis de competéncias revelaram um valor médio (44 pontos) que situa os educadores participantes no nivel
B1 (integrador), préximo do nivel B2 (que comega com 48 pontos). Os professores investigados revelaram lacunas na
competéncia digital relacionadas com o papel da préatica reflexiva online; aplicacdo das tecnologias digitais no processo
de ensino e aprendizagem e préaticas de avaliagdo com o apoio das tecnologias digitais; indicando a necessidade de

formacdo continuada, a fim de mitigar as lacunas evidenciadas.

Palavras-chave: Competéncias digitais dos professores; DigCompEdu; Tecnologias digitais; Educagdo superior;

Ensino.

Resumen

La competencia digital de los educadores es essencial para la promocion de estrategias de ensefianza concatenadas con
las demandas de la sociedad digital. El objetivo de este estudio es analizar la competencia digital de 39 profesores
universitarios de Santo Amaro, Estado de Bahia, Brasil, sefialando caminos de formacion para el desarrollo de practicas
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educativas capaces de promover el aprendizaje en entornos digitales. Se configura como una investigacion exploratoria
y descriptiva, con un enfoque cuantitativo, utilizando la escala de autoevaluacién de la Competencia Digital del
Profesorado (DigCompEdu). De los 39 profesores universitarios que respondieron, 18 eran de género femenino (46,2%)
y 21 de género masculino (53,8%), con edades que oscilaban entre los 25 y los 62 afios. Los resultados relacionados
con los diferentes niveles revelaron un valor medio (44 puntos) que sitla a los educadores participantes en el nivel B1
(integrador), cercano al nivel B2 (que comienza con 48 puntos). Los profesores encuestados revelaron lagunas en la
competencia digital relacionadas con el papel de la préctica reflexiva en linea; la aplicacion de las tecnologias digitales
en el proceso de ensefianza y aprendizaje y las practicas de evaluacion con el apoyo de las tecnologias digitales;
indicando la necesidad de la formacién continua para mitigar las lagunas evidenciadas.

Palabras clave: Competencias digitales del profesorado; DigCompEdu; Tecnologias digitales, Educacion superior;
Ensefianza.

1. Introduction

The increasing insertion of Digital Information and Communication Technologies (DICT) in education has promoted
new forms of teaching and learning practices at all levels of education. Thereby, in the face of a hyperconnected generation that
moves in a smooth and hybrid manner both virtually and in the classroom, imposes to the educators the development of digital
competences with the aim of using DICT to attain the desired pedagogical objectives, avoiding the mere didactical transposition
of the activities performed in the classrooms to virtual environments.

It should be observed that social isolation, imposed by the Covid-19 pandemic, hurled the educators to cyberspace,
obliging them to abruptly develop minimum digital competences necessary for teaching online (Decuypere, Grimaldi & Landri,
2021; OCDE, 2021). In this context, it falls upon the educators to understand how to use digital technologies to create sustainable
learning scenarios, promoting educational strategies that contemplate the insertion of DICT in motivating and creative settings,
using digital tools that are part of the students’ routines (Silva & Behar, 2022; Cabero-Almenara et al., 2020; Diaz, 2019).

This study has the purpose of analyzing the main digital competences of a sample of educators working in Santo Amaro,
Bahia, Brazil, as preconized in the DigCompEdu model, in order to identify the level of digital competence of these educators
and indicate training programs for the development of educational practices, promoting the learning practices and autonomy of
the students.

An exploratory and descriptive study, of a quantitative approach, presented as data collection procedure a survey in the
format of an online questionnaire. The Brazilian version of the Digital Competence Framework for Educators scale
(DigCompEdu) was used, based on a model developed by the EU Science Hub and structured in Brazil by the Collaborative
Learning Network (RCA - Rede Colaborativa de Aprendizagem).

2. Theoretical Framework

With the growing development of the DICTS, educators have sought new strategies for developing innovative,
sustainable learning environments adapted to the emerging profile of the students, in other words, true digital nomads,
hyperconnected and who move in a smooth and hybrid manner through different spaces, either in-person or virtually.

However, it is not about the mere insertion of the DICTSs in the educational process, but, most importantly, to perceive
how this technology may be used to reach the desired objectives, that is to say, reaching a level of digital fluency. In effect, both
educators and students need to learn how to use the digital platforms and environments, making use of different digital
technological resources, mainly those associated with the mobile devices that are part of the daily lives of the students.

In line with the United Nations” 2030 Agenda (United Nations, 2015), when defining the essential learning that all
students must develop throughout the basic education stages and modalities, the Brazilian Common Core Curriculum (BNCC —
Base Nacional Comum Curricular) establishes that pedagogical decisions must be based on the development of competences
through the selection, production, application and assessment of didactical and technological resources supporting the teaching
and learning process, in order that students are capable of critically using the DICTs “in sundry social practices (including school
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practices) to communicate, access and disseminate information, produce knowledge, solve problems and exercise leadership and
authorship in their personal and collective lives” (Brazil, 2017, p. 9).

The integration of digital technologies to the education system and, more specifically, the development of digital
educational ecosystems, enables the use of the advantages associated to the technologies to be applied in the education process,
perceived by different authors as motivational and promoting diversified, hybrid, fertile and dynamic environments, fostering an
increasingly comprehensive education (Silva et al., 2022; Garcez et al., 2022; Dias-Trindade & Moreira, 2018; Ferrari et al.,
2012).

In this respect, the challenge is not only in the integration of digital strategies in the classroom or online classes but,
above all, in the knowledge of how to use it in such a manner as to permit the development of emancipatory competences, in
other words, collaborating towards the development of an active sense of belonging of the young students, both within their
educational community as well as, later on, in their professional lives, as per Figueiredo (2016). According to Dias-Trindade &
Moreira (2017), the challenge is in understanding how to use technology “to transform education into a normal daily activity,

even when it is not recognized as being a learning process™ (p. 55).

Figure 1: Areas and scope of the digital competence of educators.
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Source: Dias-Trindade et al., (2019), adapted from Redecker (2017).

In this context, the EU Science Hub has aimed to identify the needs of educators in the level of digital competence,
through the preparation of questionnaires, analyses and reports that support the work to be developed in this area. Among the
different products developed, the DigCompEdu is of particular interest, a report presenting a common digital competence
framework for educators, issued in 2017, considering that educators require a set of specific digital competences for the teaching
practice, designed to build on innovative potential of the DICT in the educational process (Redecker, 2017).

At the same time, the DigCompEdu team developed an online questionnaire, with the collaboration of various countries,
to identify the level of digital competence of educators and, further than just cataloging a set of competences, supply a report
with suggestions for improvement of the educational practices in the areas and dimensions evidenced under Figure 1.

As a result of the self-assessment performed on the DigCompEdu online questionnaire, the educators are set-up in a

scale of 6 (six) levels reflecting their degree of digital competence, as evidenced under Figure 2.
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Figure 2: Digital Competence of Educators levels by DigCompEdu Framework.
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The self-assessment proposed by DigCompEdu has become highly relevant once it permits the definition of the level of
digital competence of each educator and, above all, to understand how to evolve to the following levels, towards obtaining digital
fluency. Furthermore, the framework outlines six different stages through which questionnaire permits us to verify the levels for
each of the six areas of competence and, thus, measure the type of development best adequate for each educator, i.e., which areas
require further investment, and those that are closer to a level of fluency (Dias-Trindade & Ferreira, 2020; Mattar et al., 2020).

In the levels of digital competence named as Newcomer (Al) and Explorer (A2) the educators assimilate new
information and develop basic digital practices. In the intermediate level there are the Integrator (B1) and Expert (B2), educators
apply, further expand and structure their digital practices. Finally, at the highest stages are the Leader (C1) and Pioneer (C2), in
other words, those that pass on their knowledge, critique existing practice and develop new practices, as clarified by Redecker
(2017). Also, as Basilotta-Gomez-Pablos and colleagues (2022) have pointed out, to understand teachers' training needs it is
necessary to start by identifying the starting point.

Dias-Trindade et al. (2020) applied the DigCompEdu self-assessment scale with a sample of 118 educators of a
Portuguese University, revealing a mean value that placed the educators at the intermediate level, called Integrator (B1), namely
they experiment with digital technologies in a variety of contexts and for a range or purposes, integrating them into many of their
practices. Furthermore, they creatively use them to enhance different aspects of their professional engagement and are eager to
expand their repertoire of practices. Nevertheless, they need some more time for experimentation and reflection, complemented

by collaborative encouragement and knowledge exchange to become Experts (B2).

3. Method

The study presents a quantitative approach and for the definition of the operational typology, the Marconi & Lakatos
(2022) concepts were adopted, classifying it as an exploratory and descriptive study using as data collection procedure a survey
in the format of a questionnaire, accessed through an online platform structured in the environment of the Brazilian Collaborative
Learning Network (RCA).

The questionnaire used was a Brazilian version of the DigCompEdu scale framework developed originally by the EU
Science Hub. The questionnaire comprised 21 (twenty-one) questions, constituting a self-assessment tool, contemplating a
competence model for educators at all levels of education, from kinder-garden to higher education, whereby the digital
competence of the educators is subdivided into 6 (six) different areas.

Dias-Trindade, Moreira & Nunes (2019) performed a statistical study to validate the DigCompEdu questionnaire in the
Portuguese language, considering the analysis of its internal consistency through the calculation of the Cronbach's alpha
coefficient and Construct validity analysis (factorial exploratory and confirmatory analysis), revealing fully satisfactory internal

consistency indicators.
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The questionnaire was applied in the first semester of 2020, in a universe of 76 Brazilian professors from the Center of
Culture, Language and Applied Technologies (CECULT) of Federal University of Bahia’s Reconcavo (UFRB), Campus Santo
Amaro, Bahia State, Brazil, where 39 (51.3%) valid responses were obtained that are part of the sample of this research.

With the aim of fulfilling the resolutions of the Brazilian Commission for Ethics in Research (CONEP), that rules
scientific research with human participants in Brazil, the research was submitted and approved by the Research Ethics Committee
(CEP), report number 358241.

4. Findings and Discussions

The DigCompEdu research instrument was applied between February and July, 2020. Out of the 39 responding
educators, 18 were of the female gender (46.2%) and 21 male gender (53.8%), with ages varying between 25 and 62 years. The
results related to the different scopes revealed a mean value that locates the participating educators in level B1 (integrator), once
the average obtained was of 44 points (in a maximum of 84), however close to level B2 (which begins with 48 points). According
to Redecker (2017) this level means that the respondents have the following characteristics:

Integrators experiment with digital technologies in a variety of contexts and for a range of purposes, integrating them
into many of their practices. They creatively use them to enhance diverse aspects of their professional engagement.
They are eager to expand their repertoire of practices. They are, however, still working on understanding which tools
work best in which situations and on fitting digital technologies to pedagogic strategies and methods. Integrators just
need some more time for experimentation and reflection, complemented by collaborative encouragement and
knowledge exchange to become Experts (p. 30).

As it is possible to observe in Table 1, area four (assessment) is the one that presents lowest mean value (framed in level
A2) and area 6 (promoting students’ digital competence) presents the highest mean value, despite being within level B1, as the
remaining areas.

This data is directly related to the definition presented for level B1, integrator, in other words, professionals that use
digital technologies, but that still need to work on understanding, above all, on fitting digital technologies to their objectives,
strategies and methods. It seems they still need to understand how to work collaboratively to best apply in different moments the
different possibilities of digital technologies.

Upon specific observation of the results of each of the competences presented under Table 1, those with the lowest
levels were:

Item 2 — Reflective practice — 1.72 points;
Item 10 — Active engagement of learners — 1.38 points;
Item 12 — Self-regulated learning — 1.67 points.

These results demonstrate difficulties in the two initial scopes of this benchmark. In the first scope and considering the
results of item 2 (reflective practice), the participating educators manifest some weakness regarding an awareness that it is
necessary to be in constant development, in constant search for broadening knowledge, especially considering the rapid evolution
of digital technologies.

Item 10 (actively engaging learners) leads us to the capacity of using digital technology for the students to be actively
involved in their learning process through the creation of activities adapted to their specific needs. Furthermore, the development
of transversal skills should be fostered, relating what is learned in the educational spaces with what will be necessary for the

students to succeed in their professional lives and in exercising their citizenship.
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Table 1: Average results in the 21 competences of the DigCompEdu.

Dimension DigCompEdu area | Digital competence item A;/:c:’?ge Rating
1. Organizational communication 2.38 Average
Professional 2. Reflective Practice 1.72 Poor
Educators’ Engagement 3. Digital competences 2.31 Average
professional 4. Selection 1.90 Poor
competences . 5. Professional collaboration 1.82 Poor
cehelon 6. Management, protection and
Digital Resources - Vianag P 2.38 Average
sharing
7. Teaching 1.85 Poor
Teaching and 8. Orientation 2.38 Average
Learning 9. Collaborative learning 2.23 Average
g 10. Active engagement of learners 1.38 Very poor
Beeio 11. Content creation 2.46 Average
pedagogic 12. Self-regulated learning 1.67 Very poor
competences Assessment 13. Evaluation strategies 1.82 Poor
14. Feedback and planning 2.26 Average
Empowering 15. Evidence analysis 1.82 Poor
Leaners - . .
16. Accessibility and inclusion 2.51 Good
17. Activities suited to the learners 2.26 Average
. . | 18. Information and media literacy 2.51 Good
, Promoting Students —
Learners Diai 19. Internal/external communication 2.18 Average
igital - = :
competences C 20. Responsible online behavior 1.77 Poor
ompetences : -
21. Problem solving with
. 2.08 Average
technologies

Note: rating scale: Good - above 2.5 points; average, between 2.49 and 2.0 points; poor, between 1.99 and 1.70 points; very poor,
below 1.70 points. Source: Authors.

The results obtained in item 12 (self-regulated learning), on the other hand, is framed in the second scope (educators’
pedagogic competences), area 4 (assessment), demonstrating that the researched educators need to develop more competences
at the level of promoting diversified assessment approaches and, above all, adequate to the different moments of the learning
process. In this regard, they need to use digital technologies to accompany the progress of the students, offering them the
necessary feedback so they can plan their studies, monitor their progress and reflect on their own learning process.

Different authors state that the gaps noted reveal the need for the implementation continuous professional development
programs for educators in digital technology, with a didactical design contemplating learning trails addressing the following key
matters (Santo, Lima & Oliveira, 2021; Choi, Chung & Ko, 2021; Fraile, Pefialva-Vélez & Mendiéroz Lacambra, 2018; Albion
et al., 2015):

a) Role of the online reflective practice and its need for continuous professional development;

b) Application of digital technologies in the teaching and learning process, with the aim of promoting the active engagement of
learners;

¢) Process assessment practices with the support of digital technologies, with special attention to providing timely and targeted
feedback during the teaching and learning process.

The digital competences of the researched educators presenting highest scores are:

a) Item 11 — Content creation — 2.46 points;
b) Item 16 — Accessibility and inclusion — 2.51 points;
c) Item 18 — Information and media literacy — 2.51 points.
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These items, despite being from different areas, are aligned once they all refer to the creation and preparation of content,
even when in different moments or with different protagonists. Item 11 (content creation) falls under area 3 (teaching and
learning), focusing attention on the creation of content by the educator, creating from zero or knowing how to reutilize existing
resources when permitted. However, as established for item 16 (accessibility and inclusion), these same resources must be created
considering the needs of the learners and their accessibility. Finally, item 18 (information and media literacy) aims to verify
whether the learners are able to use digital media for communication among themselves or with the external public, incorporating
activities and assessment where the learners develop competences for searching, critical assessment and selection of resources,
information and sources.

The results were also analyzed by age group, once it is often commented that the higher the age group the lesser is the
digital competence (Graph 1).

Graph 1: Results obtained by age group.
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Source: Authors.

Nevertheless, and as stated in other studies performed by Dias-Trindade and Moreira (2018); Dias-Trindade et al.,
(2020), the results of this study corroborate, once again, that there is no correlation between age group and digital competence.
As evidenced in Graph 2, the investigated educators in the age group of between 50 and 60 and 61 and 63 presented mean values
of between 41.8 and 43.5 points, respectively, classifying them in the same level as the others, i.e., Level B1 (integrator).

Wang et al. (2012), on the other hand, indicate that there is a whole set of variables (such as predisposition, accessibility,
among others) that explain the existence of a continuum, instead of a rigid dichotomy among the so-called digital natives or

immigrants.

5. Conclusion

The context of the pandemic and social isolation as a result of Covid-19 imposed to educators the acceleration of the
development or improvement of digital competence, considering that with the interruption of classroom education the educators
were hurled into online education, using the potential of digital technology in the teaching and learning process.

In this respect, based on the DigCompEdu framework we analyzed in this study the digital competence of 39 university
professors working at the UFRB Campus in Santo Amaro, Bahia, Brazil. It was verified that the researched educators come

under Level B1, called integrators, in other words, they experiment with digital technologies in a variety of contexts and for a
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range of purposes, however they still aim to understand which technologies and strategies are most appropriate to the educational
context.

Based on the 21 competences of the DigCompEdu model, the investigated educators in the sample demonstrated greater
gaps in items related to reflective practice, active engagement of learners and self-regulated learning. The competences
presenting the highest scores were those related to content creation, accessibility and inclusion, and information and media
literacy.

These results, when compared to the findings obtained in similar studies (Dias-Trindade; Moreira & Ferreira, 2020),
evidenced the importance of each educator in an institution answering the questionnaire in order for the institution to adapt
training in accordance with the actual needs of its educators. Despite both studies presenting mean values within level B1
(integrator), each institution reveals different training requirements (for example, in the study of the Portuguese researchers,
Area 6 was the one presenting greater weakness, while the results of the research presented herein, this area presented the best
mean values).

In order to address the gaps verified in the digital competence of the researched educators, the implementation of
continuous professional development programs in digital technologies for educators is considered pertinent to the didactic design
of the learning-teaching process, promoting the active engagement of learners and, ultimately, the development of process
assessment practices with the support of digital technologies process assessment practices with the support of digital technologies
(Santo et al., 2021; Choi et al., 2021; Fraile et al., 2018).

This study provided disquieting challenges for the development of digital competence and fluency of the investigated
university educators, indicating gaps requiring attention for their continuous professional development. The pressing need
towards advancing to improved digital competence is perceived in order for educators to be prepared to operate within a digitally
hyperconnected society.

Future studies correlating the implementation of professional development programs for educators in the evidenced

gaps and its impact in the digital competence of educators are very welcome.

Acknowledgments

This work was supported by the Institutional Scientific Initiation Scholarship Program of the Federal University of

Bahia’s Reconcavo, financed in part by the Brazilian National Council for Scientific and Technological Development (CNPg).

References

Albion, P., Tondeur, J., Forkosh-Baruch, A., & Peeraer, J. (2015). Teachers' professional development for ICT integration: Towards a reciprocal relationship
between research and practice. Education and Information Technologies, 20 (4), 655-673. https://doi.org/10.1007/s10639-015-9401-9

Basilotta-Gomez-Pablos, V., Matarranz, M., Casado-Aranda, L. A., & Otto, A. (2022). Teachers’ digital competencies in higher education: a systematic literature
review. International Journal of Educational Technology in Higher Education, 9 (8), 1-16. https://doi.org/10.1186/s41239-021-00312-8

Brazil. (2017). Ministério da Educacéo. Base Nacional Comum Curricular. Brasilia, MEC/2017. http://basenacionalcomum.mec.gov.br/abase/#introducao
Cabero-Almenara, J., Romero-Tena, R., & Palacios-Rodriguez, A. (2020). Evaluacién de los Marcos de Competencias Digitales Docentes mediante juicio de
experto: utilizacion del coeficiente de competencia experta. Journal of New Approaches in Educational Research, 9 (2), 275-283.
https://doi.org/10.7821/naer.2020.7.578

Choi, H., Chung, S. Y., & Ko, J. (2021). Rethinking Teacher Education Policy in ICT: Lessons from Emergency Remote Teaching (ERT) during the COVID-
19 Pandemic Period in Korea, Sustainability, 13 (10), 1-15. https://doi.org/10.3390/su13105480

Decuypere, M., Grimaldi, E., & Landri, P. (2021). Introduction: Critical studies of digital education platforms, Critical Studies in Education, 62 (1), 1-16.
https://doi.org/10.1080/17508487.2020.1866050

Dias-Trindade, S. & Moreira, J. A. (2017). A Emergéncia do Mobile Learning e 0os Novos Desafios Formativos para a Docéncia em Rede. In: Torres, P. (Ed.)
Redes e midias sociais (pp. 41-57). Appris.


http://dx.doi.org/10.33448/rsd-v11i9.30725

Research, Society and Development, v. 11, n. 9, 26311930725, 2022
(CC BY 4.0) | ISSN 2525-3409 | DOI: http://dx.doi.org/10.33448/rsd-v11i9.30725

Dias-Trindade, S., & Moreira, J. A. (2018). Avaliacdo das competéncias e fluéncia digitais de professores no ensino ptblico médio e fundamental em Portugal.
Revista Didlogo Educacional, 18 (58), 624-644, Jul/Sep. http://10.7213/1981-416X.18.058.DS02

Dias-Trindade, S., Moreira, J. A., & Nunes, C. S. (2019) Escala de autoavaliagdo de competéncias digitais de professores. Procedimentos de construcéo e
validagéo. Texto Livre: Linguagem e Tecnologia, 12 2), 152-171, May 2019.
http://www.periodicos.letras.ufmg.br/index.php/textolivre/article/view/14921/1125612563

Dias-Trindade, S., & Ferreira, A. G. (2020). Digital teaching skills: DigCompEdu Checkln as an evolution process from literacy to digital fluency, Icono 14, 18
(2), 162-187. DOI: 10.7195/ri14.v18i1.1519.

Dias-Trindade, S., Moreira, J. A., & Ferreira, A. G. (2020). Assessment of university teachers on their digital competences. QWERTY, Open and Interdisciplinary
Journal of Technology, Culture and Education, 15 (1), 50-69. http://www.ckbg.org/qwerty/index.php/qwerty/article/view/341/296

Diaz, R. P. (2019). Percepciones actitudinales hacia la competencia digital docente del profesorado universitario formador de maestros en Rep. Dominicana.
Aula: Revista de Pedagogia de la Universidad de Salamanca, 25, 223-239. http://dx.doi.org/10.14201/aula201925223239

Ferrari, A., Punie, Y., & Redecker, C. (2012). Understanding digital competence in the 21st century: an analysis of current frameworks. In: Ravenscroft, S. A.,
Lindstaedt, C., Delgado, K., & Hernandez-Leo, D. (Eds.). Proceedings 7"European Conference on Technology Enhanced Learning, EC-TEL, New York , pp.
79-92. https://www.researchgate.net/publication/313535383_Understanding_digital_competence_in_the_21st_century_An_analysis_of current_frameworks

Figueiredo, A. D. (2016). Por uma escola com futuro.. para além do digital. Nova Agora - Revista, 5, 19-21, Sep.
https://www.researchgate.net/publication/309124131/download

Fraile, M. N., Pefialva-Vélez, A., & Mendi6roz Lacambra, A. M. (2018). Development of Digital Competence in Secondary Education Teachers’ Training.
Educational Sciences, 8 (3), 1-12. https://doi.org/10.3390/educsci8030104

Garcez, A, Silva, R., Franco, M. (2022). Digital transformation shaping structural pillars for academic entrepreneurship: a framework proposal and research
agenda. Education and Information Technologies, 27, 1159-1182. https://doi.org/10.1007/s10639-021-10638-5

Marconi, M. A., & Lakatos, E. M. (2022). Fundamentos da metodologia cientifica (9. ed.). Atlas.

Mattar, J., Piovezan, M. B., Souza, S., Santos, C. C., & Santos, A. I. (2020). Apresentagdo critica do Quadro Europeu de Competéncia Digital (DigComp) e
modelos relacionados. Research, Society and Development, 9(4), e172943062. https://doi.org/10.33448/rsd-v9i4.3062

Redecker, C. (2017). European Framework for the Digital Competence of Educators: DigCompEdu. Publications Office of the European Union.
http://publications.jrc.ec.europa.eu/repository/bitstream/JRC107466/pdf_digcomedu_a4_final.pdf

Santo, E. E., Lima, T. P. P., & Oliveira, A. D. (2021). Digital competencies of educators: from praxis self-assessment to training needs. Obra Digital, 21, 113—
129. https://doi.org/10.25029/0d.2021.323.21

Silva, K. K. A., & Behar, P. A. (2022). Parametros para constru¢do de Modelos Pedagégicos baseado em Competéncias Digitais transversais na Educacéo a
Distancia. Research, Society and Development, 11(8), €12411830287. https://doi.org/10.33448/rsd-v11i8.30287

Silva, K. K. A., Machado, L. R., & Behar, P. A. (2022). Competéncias digitais na educagéo . In: Behar, P. A., & Silva, K. K. A. (Eds.). Competéncias Digitais
em educacdo: do conceito a pratica (pp. 11-34). Artesanato Educacional.

United Nations. (2015). Transforming our world: The 2030 agenda for sustainable development, Department of economic and social affairs.
https://sdgs.un.org/2030agenda

Wang, E.; Myers, M. D., & Sundaram, D. (2012). Digital natives and digital immigrants: towards a model of digital fluency. Proceedings European Conference
on Information Systems, ECIS 2012, 39. http://aisel.aisnet.org/ecis2012/39


http://dx.doi.org/10.33448/rsd-v11i9.30725

