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Resumo

A tecnologia aplicada em contexto educativo ndo € uma realidade recente e deve ser
equacionada a partir de experiéncias passadas, para que a compreensdo da mesma
nao permaneca refém da episddica novidade tecnoldgica. Com a introducao da
Tecnologia Digital (TD) nos estabelecimentos de ensino, novas realidades foram sendo
construidas e diferentes desafios tém vindo a ser colocados no que diz respeito ao
desenvolvimento de ambientes de ensino e de aprendizagem enriquecidos com o
digital. Nesse sentido, a aprendizagem em rede e as potencialidades das tecnologias
digitais trouxeram novos e estimulantes desafios para toda a comunidade escolar. Um
dos principais desafios prende-se com a necessidade de conceber novos cenarios de
aprendizagem com recurso as tecnologias digitais, as redes sociais e aos ambientes
virtuais, sendo fundamental que os professores adquiram competéncias digitais que
lhes permitam a utilizagdo dessas tecnologias de forma eficaz. Porém, considera-se
também relevante compreender as formas de dissemina¢ao ou de eventual dificuldade
dessa mesma dissemina¢ao, numa visdao coetanea do uso e da apropriacao da
Tecnologia pela Educagdo e a forma como a evolucao da Tecnologia veio influenciar
profundamente as técnicas de ensino aprendizagem. Este estudo, desenvolvido entre
2019 e 2021, tem, pois, como objetivo analisar o contexto evolutivo da introducao da
tecnologia nas escolas portuguesas, desde o inicio do século XX até a atualidade, e
identificar as competéncias digitais dos docentes portugueses dos diferentes niveis de
ensino. A andlise realizada, de cariz qualitativo e quantitativo, permite concluir que as
tecnologias tiveram uma lenta difusdo na escola portuguesa, fruto da escassez de
recursos e de um investimento residual na formacao docente, conferindo ao uso da
Tecnologia na escola um cardter mais irregular e lddico do que verdadeiramente
integrado em praticas pedagdgicas com vista a promover a qualidade das
aprendizagens. Apesar de se observar, nos anos mais recentes, ainda algum
conservadorismo na utilizacdo da tecnologia, muito centrada no seu uso instrumental,
tém-se concretizado mais praticas com intencionalidade pedagdgica e mais focadas na
participacdo ativa dos estudantes, constatando-se também aimportancia crescente da
formacao docente neste dominio das tecnologias digitais, com o objetivo de tornar os
professores mais competentes e fluentes no uso pedagdgico do digital. Para além
disso, o estudo focou-se na percepcao dos professores das suas competéncias digitais
em trés dimensdes: as competéncias profissionais e pedagdgicas dos professores e as

competéncias dos alunos, a partir do referencial DigCompEdu e do questiondrio de
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autoavaliagao de competéncias digitais construido a partir desse mesmo referencial -
DigCompEdu Checkin. A andlise das respostas obtidas neste questionario (coletadas a
partir da participacao de 434 docentes do Ensino Basico e Secunddrio e 118 do Ensino
Superior) demonstrou que os professores necessitam de aumentar os seus niveis de
proficiéncia digital através de formacdo especifica, uma vez que apresentam,
globalmente, um nivel de proficiéncia digital moderado - nivel B1 -Integradores- sendo
as dreas 4 — Avaliagdao - e 6 — Capacitacdo digital dos estudantes, as que apresentam

maiores fragilidades.

Palavras-chave: Histdria da Educacao. Tecnologias educativas. Portugal. Competéncias

Digitais Docentes. Formacdo de Professores.
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Abstract

Technology applied in the educational context is not a recent reality and should be
considered from past experiences, so that the understanding of it does not remain
hostage to the episodic technological novelty. With the introduction of Digital
Technology (DT) in schools, new realities have been built and different challenges have
been posed regarding the development of teaching and learning environments enriched
with the digital. In this sense, networked learning and the potential of digital technologies
have brought new and stimulating challenges for the whole school community. One of
the main challenges relates to the need to design new learning scenarios using digital
technologies, social networks and virtual environments, being fundamental that teachers
acquire digital skills that allow them to use these technologies effectively. However, it is
also relevant to understand the forms of dissemination or the eventual difficulty of this
dissemination, in a contemporary vision of the use and appropriation of Technology by
Education and the way in which the evolution of Technology has deeply influenced the
techniques of teaching and learning. This study aims to analyse the evolutionary context
of the introduction of technology in Portuguese schools, from the beginning of the 20th
century to the present day, and to identify the digital skills of Portuguese teachers at
different educational levels. The analysis, qualitative and quantitative in nature, allowed
us to conclude that technologies had a slow diffusion in Portuguese schools, because of
the scarcity of resources and residual investment in teacher training, giving the use of
technology in school a more irregular and playful character rather than truly integrated
in pedagogical practices to promote the quality of learning. Although in recent years
there has been still some conservatism in the use of technology, very focused on its
instrumental use, there have been more practices with pedagogical intent and more
focused on the active participation of students, also noting the growing importance of
teacher training in this field of digital technologies, with the aim of making teachers more
competent and fluent in the pedagogical use of digital. Furthermore, the study focused
on the teachers' perception of their digital competencies in three dimensions: the
teachers' professional and pedagogical competencies and the students' competencies
from the DigCompEdu framework and the self-assessment questionnaire of digital
competencies built from the same framework - DigCompEdu ChecklIn. The analysis of the
answers obtained in this questionnaire (collected from the participation of 434 teachers

of Basic and Secondary Education and 118 of Higher Education) showed that teachers
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need to increase their levels of digital proficiency through specific training, since they
present, globally, a moderate level of digital proficiency - level B1 -Integrators- being the
areas 4 - Evaluation - and 6 - Digital empowerment of students, the ones that present the

greatest weaknesses.

Keywords: History of Education. Educational Technologies. Portugal. Teachers' Digital

Competences. Teachers' Training.
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Apresentacao

A relacdo entre as tecnologias e a educacao tem sido muito préxima, beneficiando
sempre cada uma com o desenvolvimento da outra. Por um lado, a tecnologia muito
tem contribuido para melhorar o processo educativo (Aradjo et al., 2017) e para
modificar os processos de ensino e de aprendizagem e, por outro, a melhoria da
qualidade dos sistemas de ensino contribuem para a evolugao da tecnologia em si.
Levando em conta um pensamento coetaneo e simultaneamente equacionando uma
problematizacao que levasse em consideracao as possibilidades de abordagens
complementares, pretendeu-se estudar nao sé a evolugdo tecnoldgica em ambientes
escolares, mas, sobretudo, como essa tecnologia tem vindo a ser usada e integrada na
educacao. De facto, de uma andlise prévia efetuada, constatou-se que poucos eram os
trabalhos que dedicavam a sua atenc¢do a histdria da tecnologia na educacao, focando-
se, sobretudo, numa época mais recente e mais especificamente dedicada as
potencialidades do uso das tecnologias digitais. Justificava-se, assim, a necessidade de
criar um espaco no estudo da histdria contemporanea recente que contemplasse uma
andlise rigorosa sobre a relacdo entre tecnologia e educa¢do, através de uma
interpretacdo dainfluéncia que uma e outra tém tido entre si e para com as sociedades
em geral e como isso se articulou com requisitos de competéncias (Shanks & Hodder,
1995; Dias-Trindade, Ferreira & Moreira, 2021).

Perante o crescimento do nimero de alunos, no inicio do século XX, a Escola precisava
criar condicdes para se adaptar. Por outro lado, o aumento de instru¢ao encontra-se
estreitamente ligado ao desenvolvimento tecnolégico (Ferreira, 2005, 2011). E na
juncao destas questdes que se percebe que muito rapidamente a Escolareconhece em
novos equipamentos a possibilidade de estes enriquecerem os percursos educativos,
melhorarem ou amplificarem as estratégias de ensino e potenciarem os processos de
aprendizagem.

De facto, tem sido cada vez mais reconhecida a importancia do uso da Tecnologia em
contexto educativo, ndo sé enquanto recurso que tem todo o potencial para melhorar
as praticas pedagdgicas, mas também porque se tem revelado cada vez mais
necessario preparar os proprios alunos para uma sociedade onde a componente digital
estd cada vez mais presente. De facto, a OECD (2005), ao definir as competéncias
essenciais para a sociedade do século XXI, inclui a necessidade de ser competente no

uso de ‘“ferramentas interativas”, entre as quais linguagens, simbolos e textos
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interativos. Na verdade, desde 0s anos 90 que a brecha digital tem vindo a ser cada vez
mais referida, quer em relatdrios técnicos internacionais, quer em diferentes
documentos académicos, e que vao bastante além do simples acesso ou ndo acesso a
Internet. J& em 2015, 0 Férum Econédmico Mundial referia que a capacidade de acesso
a recursos tecnoldgicos, a educacao com acesso a recursos digitais, a proficiéncia
computacional, iriam cada vez mais ditar a diferenca entre os paises mais e menos
desenvolvidos (WEF, 2015). Assim, ndo é de estranhar que na maior parte dos paises
da OECD sejam os Ministérios da Educacdo quem tem a cargo a promogao de
programas que visam o desenvolvimento de competéncias digitais a partir da escola.
Deste modo, torna-se relevante perceber ndo sé o que € considerado “tecnologia”, e
da consisténcia do seu uso, definindo uma timeline do seu emprego em contexto
educativo, mas também a compreensao da relacao entre a ado¢do das tecnologias e a
propria competéncia para essa mesma utilizacdo. A partir daqui pretendeu-se verificar
quais as possibilidades para que a sua integracdo em ambientes educativos
favorecesse a melhoria das préticas docentes e, sobretudo, das aprendizagens dos/as
estudantes.

De que forma objetos e equipamentos tecnoldgicos, digitais ou ndo, sao apropriados
pelos docentes e pelas escolas, foi a primeira analise realizada, procurando esclarecer
a forma como essa mesma apropriagdo aconteceu e se generalizou, ou ndo, quando é
que uma determinada tecnologia entrou no espacgo escolar, que uso e expansao teve,
quando e porqué foi abandonada ou como resistiu a evolu¢ao do tempo.

Mais do que compilacdes, listagens de objetos ou descri¢cbes dos seus usos, era
necessario pensar e estruturar estudos que, focando-se numa arqueologia da
educacao, passassem além da linearidade da factualidade do uso e permitissem uma
compreensao mais densa da relacdo da tecnologia com a educacdo. Era importante,
também, entender razbes para o uso, abuso e a resisténcia a tecnologia sem critério
como se isso fosse uma inevitabilidade.

De facto, ao longo da histdria, diferentes objetos tecnoldégicos tém desempenhado
esse papel associado a melhoria do processo comunicativo em ambiente educativo
(Bruzzi, 2016; isman, 2003), tornando-se por isso importante perceber que tecnologias
foram sendo escolhidas e mais adotadas em contexto escolar, uma vez que essa
escolha tem influenciado ndo sé a escola, mas também a economia e mesmo a vida em

geral (Straub, 2009; Hallstrém & Gyberg, 2011).
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Porém, quando pensamos no conceito "tecnologia", a que "objeto" nos referimos?
isman (2003), por exemplo, apresenta as possiveis defini¢cdes e indica alguns dados
sobre a sua histdria, explicando a necessidade de se ir além da ideia de que tecnologia
ou técnicas representam meramente "mdquinas", uma vez que "a tecnologia oferece
as pessoas mais oportunidades para melhorar todos os seus estilos de vida" (p. 28).
Por outro lado, podemos também interpretar o conceito de tecnologia através do
sentido construido por Marx, ou seja, composicao passivel de uma demarca¢do no
tempo/espaco de sua ocorréncia (o que ja define seu cardter histdrico, que alguns
entendem universal), e também de seus vinculos psicogenéticos com determinadas
formas de agir (acdo preexistente, incluindo a acdo na producdo social) e pensar
(racionalidade da prépria acdo especifica e geral), no contexto da divisdo social do
trabalho manual e intelectual e indissocidveis das estratégias de classes e camadas
sociais (Ferreira & Axt, 1999, p. 96).

Compreender o conceito pdéde também ajudar a melhor interpretar quais os
instrumentos ou as técnicas que vém sendo utilizadas ao servico dos processos de
ensino e de aprendizagem (veja-se, por exemplo, a lista elaborada por Bruzzi[2016]) e
entender as motiva¢bes para a sua utilizacdao, que sdao complexas, inerentemente
sociais e também cognitivas (veja-se o estudo de Straub, 2009), apresentando nado sé
uma definicdo de teor evolutivo, mas também caracterizando os aspetos
sociocognitivos associados ao uso da tecnologia na educacao, procurando perceber,
sobretudo, as motivacdes e os desafios inerentes a evolucao na adogao de tecnologias
nesse ambiente.

Straub (2009) reconhece que a tecnologia evolui tanto que é necessario estar,
continuamente, em processos de aceitacdo, adaptacdo, implementacdo. Com os
avangos exponenciais nas tecnologias depois da disseminacdo da internet, a
compreensao de como a tecnologia pode ser util a escola, aos professores, aos
estudantes, que a intera¢ao tecnologias-educacdo acaba mesmo por potenciar ambas,
mais se justifica a importancia da sua plena compreensdo e estruturada aplica¢ao quer
aos processos de ensino, quer aos de aprendizagem.

Era, pois, premente uma efetiva compreensao do papel que a tecnologia tem vindo a
ter na educacao, desde inicios do século XX, e, para além disso, perceber, como Straub
(2009) apontou, que articulacdo existe entre o aparecimento de uma dada tecnologia

e asua adogao em meio escolar, bem como de que forma essa mesma tecnologia pode
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contribuir para a modificacdo do processo comunicativo na educacdo (Dias, 1989; Silva
1998).
Para além disso, considerou-se também pertinente perceber o nivel de fluéncia no uso
das tecnologias em geral e a sua relagao com as digitais, na tentativa de compreender
quanto o uso das tecnologias se relaciona ou ndo com patrimdnios cognitivo-culturais
para poder contribuir para melhorias nos processos educativos pois, como ja Dias-
Trindade e Moreira (2019) reconheceram, "identificar a natureza do conhecimento
exigido para a integracao da tecnologia no processo de aprendizagem, pode permitir
uma resposta muito eficaz para colmatar as lacunas identificadas neste estudo a nivel
da proficiéncia digital" (p. 75). Contudo, tal deveria ser analisado em relacdo com
contextos materiais, sociais, culturais e educacionais porque sé assim se consegue
obter uma visao sistémica e densa capaz de encarar uma estratégia de atuacao
consistente em face de mudancas tdo radpidas como as que atualmente se verificam.
Assim foram definidos como objetivos principais deste estudo os seguintes:

- Caracterizar a evolu¢ao das tecnologias utilizadas no contexto educativo
portugués, ao longo dos séculos XX e XXI;

- Elaborar uma timeline com a producao e existéncia de tecnologias e uso das
mesmas em contexto educativo, a partir do inicio do século XX em Portugal;

- Explicitar o conceito de competéncia digital docente;

- Avaliar a percecdo dos docentes portugueses do Ensino Basico, Secundario e
Superior sobre as suas competéncias digitais e as necessidades de formacao dai

resultantes.

Para dar resposta ao primeiro objetivo, foi analisada, numa perspetiva histdrica, a
forma como foi sendo utilizada a tecnologia na educacdo portuguesa, procurando
perceber ndo sé como se deu a introdu¢do dos equipamentos nos meios escolares,
mas também como foram utilizados esses equipamentos e de que forma se
preparavam os docentes para os integrar na sala de aula.

Esta andlise permitiu constatar que partem dos Estados Unidos a maioria das
inovag¢des, que vao sendo disseminadas noutros paises com maior ou menor rapidez,
e que Portugal se foi mantendo préximo destas novidades. Porém, existem muito
poucas de referéncias ao uso de recursos tecnoldgicos nas escolas portuguesas,
denotando uma quase ignorancia sobre o seu uso pedagdgico e dando a entender que

que o ensino através da tecnologia tinha um carater quase de novidade, de inédito,
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reduzido, sobretudo, aos principais Liceus portugueses (Dias-Trindade, Ferreira &
Moreira, 2021").

Apesar de as reformas educativas para o ensino secundario, ainda no século XIX,
iniciadas com a instituicdo dos denominados “Liceus Nacionais”, em 1836 (Didrio do
Governo n.° 275, de 19 de novembro de 1836), os quais deveriam ser dotados de
laboratdrios para praticas experimentais, no inicio do século XX parcos eram ainda,
habitualmente, os recursos didaticos existentes nesses estabelecimentos escolares,
traduzindo “o predominio do método pedagdgico verbalista” (Silva, 2001, p. 239).
Ainda que a primazia fosse dada a esse ensino mais expositivo, onde o manual tinha
lugar de destaque, com o inicio do século XX, e com um novo movimento pedagdgico
a ganhar corpo, algumas novidades tecnoldgicas foram sendo, pouco a pouco,
introduzidas ou desenvolvidas para se integrarem nos recursos educativos.
Lentamente, diferentes equipamentos vao integrando as listas de material didatico
dos liceus portugueses e verbas destinadas a aquisi¢ao desses mesmos recursos.

De facto, a passagem do século XIX para o século XX vé ocorrer uma mudanga na forma
como se pensa a pratica pedagdgica. Pedagogos como, por exemplo, Dewey ou
Montessori, estdo na base do modelo pedagdgico inovador da Escola Nova que
preconiza uma postura mais ativa dos estudantes, que devem ser conduzidos através
das aprendizagens, “aprendendo fazendo”. Os manuais escolares, vao sendo
complementados com diversos outros instrumentos que preenchiam as salas de aula,
sendo introduzidos, como referido, novos instrumentos tecnoldgicos que procuravam
contribuir para melhorar a qualidade da educacao.

Como Silva (1998) caracteriza, a Escola vé emergir na sociedade em geral a
comunica¢ao de massas com avangos significativos ao nivel do som e da imagem e
busca ai também a possibilidade de melhorar a qualidade da educacao.

Estas inova¢des tecnoldgicas, contribuiram, de facto, para o desenvolvimento de
correntes inovadoras de ensino, por vezes mesmo disruptivas, uma vez que estas
tecnologias vieram revolucionar “established practices, often starting with a small
number of users, but growing over time to the extent that they displace a previously

dominant, incumbent technology” (Flavin, 2012, p. 103).

' A andlise desta problematica resultou na publicagdo do artigo: Dias-Trindade, S., Ferreira, A. G., & Moreira, J. A.

(2021). Panoramica sobre a histdria da Tecnologia na Educacdo na era pré-digital: a lenta evolugdo tecnoldgica nas
escolas portuguesas desde finais do século XIX até ao inicio do ensino computorizado. Praxis Educativa, 16, 2117294,

1-20. https://doi.org/10.5212/PraxEduc.v.16.17294.044 (ANEXO 1).
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Como Ducros e Finkelstein (1986) referem, ainovacdo ndo é algo simples de acontecer.
Exige mudanca de atitudes e capacidade de adaptacdo. Verifica-se, porém, que é
possivel perceber que a Escola tem mantido a porta aberta a inovacao, mesmo que
com certas assimetrias, fruto de fatores internos ou externos. A grande questao € de
que forma essa inovacao € utilizada para potenciar o processo educativo. De facto,
analisando as revistas portuguesas publicadas pelos Liceus Normais existentes no pais,
encontram-se diversos textos, ao longo de anos, que apelam a necessidade de
formacao docente, mas ndo especificando a necessidade de formacdo dos professores
para um uso pedagdgico destes recursos tecnoldégicos (Dias-Trindade, Ferreira &
Moreira, 2021). Tulio Tomaz (1964) indicava que, nos anos 60, se comecou a viver a
euforia dos auxiliares técnico-didaticos (auxiliares audiovisuais, musica, radio,
televisdo ou a “mdquina de ensinar”). Porém, refere este professor que é fundamental
que todos estes recursos sejam usados a partir de uma prepara¢do prévia e da devida
integracdo nos objetivos de aprendizagem para os seus estudantes. Como Moderno
(1984) constatava, “muitas vezes, estes meios [audiovisuais] ddo entrada nos
estabelecimentos de ensino sem que seja levantada a questdo respeitante as
necessidades, interesses e preparacao dos professores” (p. 181).

Nas décadas mais recentes, e apesar de algum conservadorismo ainda na utilizacao da
tecnologia, muito centrada no seu uso instrumental, encontram-se maior nimero de
praticas com intencionalidade pedagdgica, preocupadas também com uma
participacdo ativa dos estudantes no seu processo de aprendizagem, verificando-se
também a importancia crescente da formagao docente neste dominio, com o objetivo
de tornar os professores mais fluentes no uso pedagdgico do digital (Dias-Trindade,
Moreira & Ferreira, 2021a%).

Esta andlise permitiu chegar a algumas conclusdes muito importantes sobre a relacao
da Escola com a tecnologia e que, justificam, por um lado, as necessidades formativas
que ainda hoje existem e, por outro, revelam como, apesar de antiga, esta relacao
assumiu, muitas vezes, um lado mais exdtico do que efetivamente pedagdgico.

Para além disso, a disseminacao da tecnologia nao foi homogénea, sobretudo nos anos

mais recuados do século XX, limitando-se a ficar ao alcance de alguns liceus com verbas

> A este respeito ler: Dias-Trindade, S., Moreira, J. A., & Ferreira, A.G. (2021a). A integracdo da tecnologia na

educagdo basica e secunddria em Portugal desde os anos 70 do século XX a contemporaneidade. Obra Digital, 21.
(ANEXO 2).
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que lhes permitiam ndo sé comprar e manter os equipamentos, mas também adequar
espagos para a sua colocagao e utilizagao.

Avancando no tempo, mantém-se uma lenta introdugdao pedagdgica da tecnologia na
educacao, inicialmente muito pouco associada a praticas inovadoras, muito fruto de
uma incipiente preparacao pedagdgica para o uso da tecnologia em sala de aula,
apesar de um continuo desenvolvimento de projetos, desde o MINERVA nos anos 80,
procurando incentivar processos de ensino e de aprendizagem enriquecidos pelas
tecnologias em geral e, mais recentemente, também pelas digitais (Dias-Trindade,
Moreira & Ferreira, 2021a).

Desta primeira analise resultou a clara consciéncia da importancia de uma formacao de
professores, quer inicial, quer continua, em particular permitindo a capacitacdao dos
professores na drea das competéncias digitais, que lhes permitam utilizar as
tecnologias com intencionalidade pedagdgica (Carvalho, 2018).

Esta consciéncia relativa a necessidade de formacdo docente adequada (Ricoy &
Couto, 2011, Rodrigues, 2020, Gutiérrez-Fallas & Henriques, 2020), que durante a
pandemia se tornou ainda mais urgente (nomeadamente com o projeto de
digitalizacdo das escolas portuguesas que, estando ja em curso, se acelerou a partir de
2020) levantava j& uma outra problemadtica: é necessdrio que os docentes
compreendam como usar as tecnologias para desenhar cendrios educativos
sustentaveis.

Porém, perante a avassaladora evolucao da tecnologia, que conhece hoje constantes
inovagdes e proporciona o desenvolvimento de cendrios pedagdgicos que fagam um
uso dessa tecnologia e dos ambientes digitais que agora estao de forma cada vez mais
generalizada ao dispor de todos, numa estreita interagao entre atores humanos e ndo
humanos para a construcao do conhecimento, era ainda importante compreender
efetivamente como é que essa interacao pode ser colocada em pratica.

Para tal, era necessario perceber a articulacao entre a pedagogia e a tecnologia, de
forma que o docente consiga fazer um uso pedagdgico dos recursos tecnoldgicos, que
irdo assim contribuir para potenciar os processos de ensino e de aprendizagem.
Shulman (1986) destacava aimportancia da interligacdo entre os conhecimentos sobre
os conteuldos a ensinar e os conhecimentos pedagdgicos (como ensinar), conjugando
conhecimento sobre como estruturar e representar o conteido académico para o
ensino direto aos estudantes, conhecimento acerca das conce¢bes habituais,

equivocos, e dificuldades que os estudantes encontram ao aprender determinado
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conteudo e conhecimento sobre as estratégias de ensino especificas que podem ser
usadas para atender as necessidades de aprendizagem dos alunos em determinadas
circunstancias (Rowan et al., 2001).

A partir destas ideias, Mishra e Koehler introduzem o referencial Tecnological
Pedagogical Content Knowledge (TPACK) (Mishra & Koehler, 2006; Koehler & Mishra,
2008, 2009), somando aos conhecimentos pedagdgicos e cientificos, o conhecimento
tecnoldgico, que inclui conhecimento acerca da tecnologia, das ferramentas e dos
recursos que podem ser utilizados em ambientes educativos, resultando, da
interseccao entre estas trés “formas primdrias de conhecimento” um modelo que
pode ser integrado na formacdo de professores, na medida em que identifica a
natureza do conhecimento exigido para a integracao da tecnologia no ensino, sem
negligenciar a natureza complexa, multifacetada e situada de conhecimento dos
professores (Koehler & Mishra, 2009).

Em nosso entender, para que a tecnologia seja corretamente integrada nos ambientes
educativos, é necessario, sobretudo, compreender que competéncias sao necessdrias
mobilizar. No que diz respeito a competéncias digitais docentes, considera-se que é
importante definir e explicitar o constructo “competéncia digital”’, em articulagao com
os conceitos “literacia digital” e “fluéncia digital”.

Estes conceitos tinham, por isso, de ser bem definidos, através da analise de varios
trabalhos de diferentes autores, produzidos nos ultimos anos, uniformizando uma
ideia em torno do que é competéncia digital docente, a qual engloba os conceitos
acima referidos, numa escala de progressao que se inicial com a literacia digital, estadio
inicial da competéncia digital, e que, com capacita¢ao, com trabalho formativo e uma
consciéncia de que para além de conhecer determinados recursos ou tecnologias
digitais, € necessdrio compreender como utiliza-los em diferentes momentos, como
fazer deles um uso critico, compreendendo de que forma cada um pode ser utilizado
para obter os melhores resultados e para, efetivamente utilizar as tecnologias digitais
para potenciar os processos educativos (Dias-Trindade & Ferreira, 2020°).

Deste modo, o docente fluente digital é aquele que, para além de um uso consciente
destes recursos, consegue ir mais além e, como referem também Briggs e Makice

(2012), para além de beneficiar dos seus conhecimentos e daqueles que o rodeiam, faz

3 Aanlise desta problematica resultou na publica¢do do artigo: Dias-Trindade, S., & Ferreira, A. G. (2020). Digital

teaching skills: DigCompEdu ChecklIn as an evolution process from literacy to digital fluency. ICONO14. 18(2). 162-187.
https://doi.org/10.7195/ri14.v18i1.1519 (ANEXO 3).
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um uso critico desses mesmos conhecimentos para saber quando usar a tecnologia
digital e consegue distinguir os momentos em que esta utilizagdo beneficia o processo
educativo daqueles em que podera apenas criar alguma espécie de entropia nesse
Mmesmo processo.

Conscientes da complexidade de operacionalizacao das ‘“competéncias digitais”,
diferentes organismos internacionais tém, nos ultimos anos, procurado elencar todas
as competéncias que devem ser desenvolvidas em contexto educativo para
ultrapassar o estddio da literacia digital e chegar a fluéncia digital, tendo sido ja
produzidos varios referenciais e modelos com vista a melhoria dos processos de ensino
e de aprendizagem com recurso a tecnologias digitais (Dias-Trindade & Moreira, 2021).
Entre estes referenciais, destaca-se o DigCompEdu, por se integrar numa estratégia
europeia e nacional de promoc¢do das competéncias digitais ndao s6 em ambiente
educativo, como em geral na sociedade, e, sobretudo, porque elenca de forma muito
completa e articulada seis dreas de competéncias digitais que associam todo o
trabalho que se desenvolve em qualquer espaco escolar.

Em 2017, o DigCompEdu surgiu fruto da consciéncia de que é fundamental que os
professores dominem um conjunto de competéncias digitais especificas para usufruir
do potencial das tecnologias digitais e, assim, potenciar e inovar a educacao
(Redecker, 2017).

Redecker (2017) reconhece a importancia dos professores enquanto modelos
fundamentais para demonstrar como se pode fazer um uso criativo e critico das
tecnologias digitais, mas, mais do que isso, para auxiliar os seus estudantes no
processo de aprendizagem e para construir com eles ambientes digitais de qualidade.
E, pois, fundamental que os docentes estejam conscientes da validade das
competéncias digitais na sua profissdo, quer no campo da pedagogia, quer enquanto
“facilitadores” do desenvolvimento destas mesmas competéncias nos seus
estudantes, tornando-os capazes de corresponder as necessidades deste milénio,
sobretudo (mas ndo sé) quando estiverem aptos a ingressar no mercado de trabalho
(Dias-Trindade & Moreira, 2021; Gallego-Arrufat, Torres-Herndndez & Pessoa, 2019).

A organizacao do referencial DigCompEdu assume particular importancia por definir
estas dreas concretas, em particular esta preocupacdo com a capacitacdo dos
estudantes, cuja integracao na educagao do século XXI se afigura fundamental.

Nesse sentido, e depois de conferida autorizacao da parte da Unido Europeia para a

traducao do questiondrio de autoavaliagdo de competéncias digitais docentes
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DigcompEdu CheckIn, que havia sido preparado a partir do referencial DigCompEdu, foi
realizado um primeiro estudo para validacdo do questiondrio (Dias-Trindade & Moreira,
2020%), que contou com a participacdo de 132 professores portugueses do Ensino
Basico e Secundario e que demonstrou a existéncia de algumas fragilidades na area
que diz respeito ao uso de tecnologias e recursos digitais para um trabalho
individualizado com os estudantes, mostrando ja a necessidade de os professores
aumentarem os seus niveis de competéncia digital através de formacao especifica,
especialmente no que diz respeito ao uso pedagdgico da tecnologia, tal como
evidenciado por estudos semelhantes como os de Hatlevik (2016), Instefjord e Munthe
(2017), Ramirez-Montoya, Menab e Rodriguez-Arroyo (2017) ou de Claro, Salinas,
Cabello-Hutt, San Martin, Preiss, Valenzuela e Jara (2018).

Esta validagao demonstrou as qualidades psicométricas satisfatdrias do instrumento,
sendo por isso adequado a estudos futuros a desenvolver nessa area.

Ap6s a validacdo do instrumento para a populacdo portuguesa (Dias-Trindade, Moreira
& Nunes, 2019°), foram realizados novos estudos, com o objetivo de compreender
quais os niveis de competéncias digitais dos docentes portugueses e, a partir deste
quadro, tracar propostas de formacao docente que correspondessem as necessidades
dos professores.

Nestes novos trabalhos, o instrumento foi aplicado a 434 professores do Ensino Basico
e Secundario (Dias-Trindade, Moreira & Ferreira, 2021b°) e a 118 professores do Ensino
Superior (Dias-Trindade, Moreira & Ferreira, 2020”), durante o ano de 2019 e inicio de
2020, com médias de idades semelhantes, havendo maior preponderancia do género

feminino no Ensino Basico e Secundario (representando 82% da amostra) (Tabela 1).

* Estudo disponivel em: Dias-Trindade, S., & Moreira, J. A. (2020). Assessment of high school teachers on their digital
competences. MAGIS, Revista Internacional de Investigacion em Educacién, 13. 1-21.
https://doi.org/10.11144/Javeriana.m13.ahst. (ANEXO 4).

> Ver validac¢do do instrumento em: Dias-Trindade, S., Moreira, J. A., & Nunes, C. (2019). Escala de autoavaliacdo de
competéncias digitais de professores. Procedimentos de construcdo e validagdo. Texto Livre. 12(2), mai.-ago. 152-
171. http://dx.doi.org/10.17851/1983-3652.12.2.152-171 (ANEXO 5).

6 Disponivel em: Dias-Trindade, S., Moreira, J. A., & Ferreira, A. G. (2021b). Evaluation of the Teachers’ Digital

Competences in Primary and Secondary Education in Portugal with DigCompEdu Checkin in Pandemic Times. Acta
Scientiarum - Technology. (ANEXO 6).

/ Disponivel em: Dias-Trindade, S., Moreira, J. A., & Ferreira, A. G. (2020). Assessment of university teachers on their

digital competences. QWERTY, 15(1), 50-69. http://dx.doi.org/10.30557/QW000025. (ANEXO 7).
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Tabela 1. Idade e género dos participantes

Idade
Média [minimo — mdximo] Intervalo interquartil
Docentes EBS 50,5 [32-65] Docentes EBS [45-56]
Docentes ES 49,9 [31-69] Docentes ES [44-56]
Género
Feminino Masculino
N Z N Z
Docentes EBS 356 82,0 78 18,0
Docentes ES 60 50,9 58 49,1

Legenda: EBS: Ensino Basico e Secundario; ES: Ensino Superior
Fonte: dos Autores

Os resultados obtidos nos dois estudos mostram algumas semelhangas, sobretudo no
que diz respeito aos valores médios obtidos, tendo os professores do Ensino Basico e
Secunddrio obtido 43 pontos e os do Ensino Superior 39 pontos, situando-os no nivel
B1, integrador, ou seja, correspondente a professores que ja utilizam as tecnologias
digitais em contexto educativo, porém, sem grandes mudanc¢as metodoldgicas, sem
mudanga no desenho das atividades de aprendizagem.

Para além disso, verifica-se que entre os docentes do Ensino Superior existem mais
niveis iniciais (A1 e A2, correspondentes a 34,8%) do que entre os docentes do Ensino
Bdsico e Secunddrio (Tabela 2), o que se pode associar também ao facto de que a
grande maioria dos professores deste nivel de ensino nao ter tido qualquer preparacao
pedagdgica, simplesmente por se considerar que a docéncia é uma atividade
eminentemente pratica para a qual ndo serdo necessdrios conhecimentos muito

especificos (Zabalza, 2004; Pretto & Riccio, 2010).

Tabela 2. Resultados por nivel do DigCompEdu Checkin

Niveis de Ensino Docentes Docentes
Ensino Basico e Ensino Superior
Nivel de Competéncia Digital Secundario

N | % N | %
A1 9 2,1 12 10,2
A2 80 18,4 29 24,6
B1 187 43,1 42 35,6
B2 19 27,4 26 22,0
c 39 9,0 8 6,8
2 0 0,0 1 0,9
Total 434 100 118 100

Fonte: dos Autores

Articulando com o que foi acima referido, sobre a importancia da interacao entre

conteudo, pedagogia e tecnologia, justifica-se assim a necessidade de uma maior
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aposta em formac&o docente, sobretudo, no que diz respeito ao Ensino Superior. E por
isso necessario colmatar esta falta de formagdao docente na drea das tecnologias, e
dotar estes profissionais de competéncias para a integracao de recursos digitais, de
qualidade, nas suas praticas letivas, adequando-as, como € natural, aos objetivos que
se pretendem atingir (Nakamoto & Carvalho, 2020; Lima & Loureiro, 2015).

Os resultados permitiram também perceber que existem semelhancgas nos resultados
por dreas, nomeadamente ao nivel da drea com maiores fragilidades que, em ambos

0s casos, € a drea 4 — Avdliagdo (Tabela 3).

Tabela 3 — Resultados por drea

Ensino Basico Ensino
e Secundario Superior
) Valores Nivel Valores Nivel
Areas de competéncia médios médios
ISS:;izseiE)e:acilsasDocentes Motivagao Profissional 9,5 B1+ 8,1 B1
Tgcr10.loglas e Recursos 4 B1 4,2 B1
Digitais
Competéncias Ensino e Aprendizagem 10,2 B1 9,7 B1
Pedagdgicas Docentes Avaliagao 5,2 A2+ 4,9 A2+
Competéncias dos Promogao das
Competéncias Digitais dos 9,6 B1 8,7 A2+
Estudantes
Estudantes

Fonte: dos Autores

Estes dados demonstram também que as dreas de competéncias mais frageis sao
aquelas onde é necessdria uma articulacao entre ensino e aprendizagem, criacdo de
conteudo digital e preparacdao de atividades e estratégias que auxiliem os alunos a
controlar os seus processos de aprendizagem e a sua prépria capacitacdo para dreas
transversais, em particular de cidadania digital responsavel. Como acima referido, a
Area da Avaliagdo (Area 4) é a que apresenta maiores fragilidades, mostrando a
dificuldade que os docentes em geral tém em usar as tecnologias digitais para
acompanhar e avaliar os seus estudantes e, consequentemente, em lhes fornecer o

necessario feedback.
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Estas conclusGes® permitiram desenhar um conjunto de a¢oes de formacao, tanto para
os docentes do Ensino Bdsico e Secunddrio como do Ensino Superior, relativas as dreas
do referencial que mais fragilidades parecem apresentar (Areas 4 - Avaliagdo -, 5 -
Empoderamento dos Estudantes -, e 6 — Promogdo das Competéncias Digitais dos
Estudantes), permitindo que os docentes, depois de identificarem as suas

necessidades formativas especificas, frequentem as a¢cdes mais adequadas.

8 . ~ . . . .
Apresentam-se aqui apenas uma parte das conclus6es obtidas nos diversos trabalhos referidos. Para mais

detalhes sobre todos os resultados podem consultar-se os artigos referidos e que se encontram nos Anexos deste

trabalho.
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Consideracdes finais

O trabalho aqui apresentado procura explicar como foram sendo introduzidas
deferentes tecnologias na escola e de que forma as praticas pedagdgicas foram sendo
alteradas ou influenciadas quer pela existéncia dessas mesmas tecnologias, quer pelas
proprias necessidades da sociedade em geral. De facto, é percetivel que esta relacao
entre as tecnologias e a escola é fruto de uma interacao simbidtica, em que cada um
destes elementos influencia e é também influenciado pelo outro. Para além disso,
numa sociedade cada vez mais digital, é exigido a escola uma preparagao dos seus
alunos para precisamente saberem movimentar-se em espacos cada vez mais
influenciados pelo digital.

Tecnologias analdgicas, audiovisuais, digitais e, com a disseminagdo da internet, em
rede, tém vindo a transformar, ao longo de mais de um século, a escola portuguesa.
Da anadlise efetuada, subjaz também a clara nocao de que, ao longo do século XX, e
perante uma pedagogia que visa proporcionar aos estudantes a possibilidade de
analisar, criticar, “aprender fazendo”, vivenciando e experimentando como forma de
proceder a sua prépria construcao de conhecimento, as evolug¢des tecnoldgicas foram
naturalmente sendo acompanhadas e usadas para fazer evoluir, também, as praticas
pedagdgicas.

De facto, uma das conclusdes a que se chega é que Portugal acompanha com franca
proximidade os desenvolvimentos tecnoldgicos que foram tendo as primeiras
experiéncias, sobretudo, nos Estados Unidos, e que nos liceus portugueses
comegavam a entrar. Primeiro, diferentes aparelhos dudio e video, primeiro a radio
escolar, mais tarde a televisdo e, naturalmente, com os alvores dos computadores,
também estes encontraram o seu espaco nas escolas portuguesas (Dias-Trindade,
Ferreira & Moreira, 2021).

Porém, perpassa também da andlise efetuada o facto de que esta tecnologia assumia
sobretudo um cardter de novidade, ndao havendo propriamente preocupagdes
pedagdgicas sobre o seu uso, que seria essencialmente esporadico, lidico e sem uma
estratégia que verdadeiramente o integrasse no processo educativo.

Esta situacdo prolonga-se no tempo, e varios autores continuam a reconhecer que a
utilizagdo que se tem feito das tecnologias que tém entrado nas escolas
(computadores, projetores, quadros interativos, tablets, entre outros) tem sido

conservadora e pouco associada a praticas verdadeiramente inovadoras. Porém,
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ressalvam que, para que a renovacao aconteca, é necessario apostar em formacgao
para capacitar e dotar os professores de competéncias digitais que lhes permitam
utilizar as tecnologias com intencionalidade pedagdgica.

Esta constatacao acompanha os resultados dos estudos que foram efetuados com os
professores quer do Ensino Basico e Secundario, quer do Ensino Superior que atras
foram identificados e a partir dos quais duas questes-chave surgem: a capacidade de
os professores tirarem partido das diferentes potencialidades das tecnologias digitais
disponiveis para ensinar e aprender, e de saber ndo sé quais as tecnologias que podem
ser mais utilizadas, mas também quais as que melhor podem ajudar a atingir os
objetivos, aproximando-se, desta forma, da fluéncia digital que precisa ser trabalhada
tanto na formacgao inicial quanto na formacao continua de professores.

E muito importante esta compreensdo sobre o que define as competéncias digitais
docentes, e sobre como este constructo ndo sé engloba um processo evolutivo, mas
que este mesmo processo carece de uma reflexdo por parte do docente para
identificar as areas em que ainda se encontra numa fase de literacia digital, precisando,
assim, de maior formacao, e onde pode encontrar-se ja proximo de uma utilizacao
complexa e critica dos recursos digitais e, assim, préximo da fluéncia digital (Dias-
Trindade & Ferreira, 2020).

E por isso que se entende a importancia de uma preparacdo inicial e continua para um
uso pedagdgico da tecnologia, em particular da tecnologia digital, uma formacao que
auxilie o professor a identificar a natureza do conhecimento exigido para a integracao
da tecnologia no ensino, sem negligenciar a natureza complexa, multifacetada e
situada de conhecimento dos professores.

Através dos estudos realizados, foi possivel, sobretudo, identificar a Area 4 — Avaliacdo
- como uma das que mais fragilidades apresenta e assim preparar formacao adequada
a colmatar essas mesmas fragilidades, promovendo uma efetiva integragao do digital
no processo de monitorizacdo, feedback e avaliacdo dos alunos. Para além da Area 4,
os resultados mostraram também que sao as dreas que envolvem uma adaptacao as
diferentes necessidades dos alunos as que revelam maiores dificuldades de adaptacao
a um contexto digital.

Tendo em conta os resultados obtidos em diferentes etapas deste trabalho, confirma-
se assim a relevancia do referencial DigCompEdu e, em particular, o instrumento de
autoavaliacao desenvolvido a partir deste referencial, por possibilitar ao docente a

capacidade de compreender em que areas de competéncia digital deve investir mais.
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Para além disso, considera-se também que este estudo vem demonstrar também a
importancia do desenvolvimento de politicas publicas que preparem os docentes para
uma educagao digital.

De facto, o que mais recentemente se vé acontecer, com o aparecimento e a
disseminacao da internet, ¢ uma maior revolucao na sociedade e, uma vez mais,
também na escola. A tecnologia e o sinal digital vieram permitir alterar processos
educativos e pensar em ambientes em rede, onde professores e alunos podem
construir e desenvolver conhecimentos e competéncias digitais, de acordo inclusive
com os desejos do Ministério da Educacdo (Costa, 2008), em espacos educativos que
extravasam a sala de aula fisica. Porém, o estudo agora desenvolvido mostrou que,
apesar de iniciativas como o Plano Tecnoldgico da Educacdo (PTE) ainda no inicio do
século XXI, a competéncia digital docente ainda estd aquém do desejado.

Estas novas possibilidades mostraram a importancia de uma verdadeira capacitacao
docente para o uso destes recursos e das suas possibilidades. Se foi ja relatada a quase
inexistente preocupacao em preparar os professores, quer na sua formacao inicial,
quer continua, ao longo do século XX, no inicio século XXI comecaram a ser
desenhados, na escola portuguesa, exemplos de projetos de teor governamental que
procuravam que o uso da tecnologia e do sinal digital fossem além do episddico e,
sobretudo, rentabilizados para potenciar os processos educativos. Esses projetos,
como o referido PTE, permitiram algumas experiéncias pedagdgicas que incorporavam
diferentes tecnologias digitais, e onde, pouco a pouco, e sobretudo em tempos mais
recentes, uma educacdo digital e em rede comeca a tomar forma (Dias-Trindade,
Moreira & Ferreira, 2021a).

Na verdade, a pandemia iniciada em 2020 veio colocar mais visiveis as necessidades e
acelerar o processo de digitalizacao das escolas, procurando adequa-las ao
desenvolvimento da referida educacao digital e em rede, processo esse que estava ja
em curso em Portugal enquadrado no Portugal INCoDe.2030 (Iniciativa Nacional
Competéncias Digitais e.2030), iniciado em marco de 2017, e que em abril de 2020, na
senda de capacitagao digital do pais, vem reforcar esta aposta numa educacao digital
através da Resolucdao do Conselho de Ministros n.° 30/2020. Esta resolu¢do aprovou o
Plano de Ac¢do para a Transicao Digital, que inclui uma area estratégica focada na
“Capacitacao e inclusao digital das pessoas” e prevé um programa de digitalizacao

para as escolas que inclui, para além do acesso a recursos e equipamentos digitais, o
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desenvolvimento de um plano de capacitacdo digital dos docentes (Dias-Trindade,
Moreira & Ferreira, 2021a).

Este plano acompanha também o que Dias-Trindade e Ferreira (2020) referiam, sobre
anecessidade de preparar formacg6es adequadas a trés niveis de complexidade (inicial,
intermédio e superior), dado que mesmo os docentes que em determinada drea se
encontram em niveis mais baixos, podem encontrar-se em niveis intermédios ou
mesmo superiores noutras dreas, permitindo esta autoavaliacdo desenhar um
percurso formativo perfeitamente adequado as suas reais necessidades, e que
possibilita a evolu¢ao no ambito das competéncias digitais e o tracar de um percurso
conducente a obtencdo da fluéncia digital (p. 183).

Desenvolver ambientes pedagdgicos onde a tecnologia tem uma fung¢ao, estudar e
compreender a sua organizacao, exige a articulacao entre condi¢bes cientificas e
técnicas e condicbes politicas, sociais e econdmicas (exatamente como tem sido a ja
referida relacao entre a realidade do ultimo ano e as politicas publicas que emergiram
quer a nivel nacional, quer internacional — ainda que a partir de uma preparacao que
antecedeu a crise pandémica). E desta articulacdo que emerge uma cultura onde a
educacdo e o sistema escolar se encontram inseridos.

Para além disso, pensar a educa¢ao implica sempre uma ideia de passado e de futuro.
E, por isso, fundamental compreender a evolucdo da integracdo das tecnologias na
Escola, de que forma elas moldam a educagao e mesmo de que forma sao influenciadas
pela sociedade e contribuem assim para o desenvolvimento dos sistemas escolares.
Atualmente, ndo se pode pensar na educagao sem incluir formacao para a utiliza¢ao
de meios e tecnologias digitais, nem sem pensar na importancia que estes podem ter
na promocao de ambientes educativos de qualidade. Como reconhece Schwab (2018),
“as tecnologias emergentes estdo a mudar a forma como criamos, trocamos e
distribuimos ndo sé valores, mas também como extraimos significado - o que nos ajuda
a imaginar os nossos possiveis futuros, e em que futuros vale a pena viver” (p. 67).
Em 2015, o Férum Econédmico Mundial apontava a importancia da tecnologia para o
desenvolvimento de alguns fatores fundamentais para o desenvolvimento dos paises
(WEF, 2015). Dois anos mais tarde, em 2017, a mesma instituicao reforcava esse papel
também enquanto facilitador de uma extensdao da educacdo através dos pais,
educadores ou cuidadores, num desenvolvimento educativo que vai além das

competéncias fundacionais, capacidades ou qualidades de carater e inclui
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aprendizagens sociais e emocionais, pois em conjunto podem equipar os estudantes
para terem sucesso numa economia digital em rapida evolucdao (WEF, 2017).

Para que isto aconteca, tem de haver uma integracdo das tecnologias digitais na
formacao dos professores e, acima de tudo, uma percecao das competéncias digitais
necessdrias para que estas tecnologias sejam utilizadas de uma forma que melhore
efetivamente os processos educativos.

Reconhece-se, portanto, que a competéncia digital num contexto educativo ndo se
limita a capacidade de utilizar o digital no ensino ou na aprendizagem, mas que deve
integrar todo o contexto escolar, desde a comunicagao entre pares até a promocao de

uma cultura pedagdgica digital entre os estudantes.
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portuguesa que segue a disseminacio concretizada noutros paises, em particular nos EUA, porém, sugerindo
uma lenta difusdo, com uma utilizagdo essencialmente esporadica, fruto da escassez de recursos e pouca
aposta em formacao docente, conferindo ao uso da Tecnologia na escola um carater mais irregular e ludico
do que verdadeiramente integrado em praticas pedagdgicas com vista a promover a qualidade das
aprendizagens.

Palavras-chave: Hist6ria da Educacido. Tecnologia educativa. Evolugdo da tecnologia educativa.

Abstract: Currently, the discussion on the use of Technologies in educational environments has been
increasingly present in studies on Education. The use of Technologies in Education is not a recent reality,
and the evolution of technological resources has changed in a way that has significantly changed the act of
teaching, and Technology is increasingly being recognized, too, as a means of enhancing learning. This work,
in close connection between History and Education, aims to present a systematic literature review from a
qualitative analysis of journals of the main Portuguese Lycenms on the use of Technology in the educational
Portuguese context from early 20th century to the beginning of computerized teaching, framed in an
international view, in a cohesive perspective of the use and, above all, of the way of appropriation of
technology in Portuguese schools. The main conclusions of this study suggest an introduction of
Technology in Portuguese schools that follows its dissemination in other countries, in particular the USA,
suggesting, however, a slow dissemination, with an essentially sporadic use, fruit of the scarcity of resources
and little focus on teacher training, giving the use of Technology in school a more irregular and playful
character rather than an effective integration in pedagogical practices in order to promote the quality of
learning.

Keywords: History of Education. Educational technology. Evolution of educational technology.

Resumen: Actualmente, el debate sobre el uso de las tecnologias en entornos educativos ha estado cada
vez mas presente en los estudios sobre Educacion. El uso de las Tecnologias en la Educacion no es una
realidad reciente, y la evolucién de los recursos tecnolégicos ha cambiado de una manera que ha cambiado
significativamente el acto de la ensefianza, y la Tecnologia estd siendo cada vez mas reconocida, también,
como un medio para mejorar el aprendizaje. Este trabajo, en estrecha relacion entre Historia y Educacion,
tiene como objetivo presentar una revision sistematica de la literatura desde un analisis cualitativo de revistas
de los principales Liceos Portugueses sobre el uso de la Tecnologfa en el contexto educativo portugués
desde principios del siglo XX hasta el comienzo de la ensefianza informatizada, enmarcada en una visiéon
internacional, en una perspectiva cohesiva del uso y, sobre todo, de la forma de apropiacion de la tecnologia
en las escuelas portuguesas. Las principales conclusiones de este estudio sugieren una introduccién de la
Tecnologia en las escuelas portuguesas que sigue a su difusion en otros paises, en particular en los Estados
Unidos, sugiriendo, sin embargo, una lenta difusiéon, con un uso esencialmente esporadico, fruto de la
escasez de recursos y poco enfoque en la formacién del profesorado, dando al uso de la Tecnologia en la
escuela un caracter mas irregular y lddico en lugar de una integracion efectiva en las practicas pedagdgicas
con el fin de promover la calidad del aprendizaje.

Palabras clave: Historia de la Educacion. Tecnologia educativa. Evolucion de la tecnologia educativa.

Introdugao

A Tecnologia aplicada em contexto educativo nao é uma realidade recente e deve ser
equacionada a partir de experiéncias passadas para que a compreensao da mesma nao permanega
refém da episédica novidade pedagdgica. De facto, muito hoje se vem discutindo a propésito das
Tecnologias Educativas, sobretudo a propdsito do uso de computadores e equipamentos
relacionados e, atualmente, sobre a entrada do digital nas Escolas, mas a introdugao da Tecnologia
nas escolas tem ja séculos. Como Moderno (1984) refere, “a valoriza¢ao dos sentidos comeca a
verificar-se na ilustragio da Cartilha de Jodo de Barros” (p. 161). A Tecnologia potencia os
processos educativos e esta cartilha sendo fruto ja da novidade da imprensa ainda trazia a imagem
associada ao alfabeto, o que era completamente inovador na época.
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A Educacao nio é imune ao progresso tecnologico, mas a relagao da Tecnologia com aquela
nao s6 nao ¢ linear como ¢é socialmente complexa. Até mesmo a instituicao escolar ¢ uma imanéncia
de determinadas condi¢es materiais (FERREIRA, 2005, p. 179) que, por sua vez, vai acolhendo e
transformando a sua cultura, artefactos variados decorrentes da possibilidade de disseminagdes
tecnologicas.

Ao longo deste periodo deram-se grandes alteracdes no campo da Educagao, decorrentes,
sobretudo, da expansido da escolarizagdo e da alteracio dos meios escolares, fruto também do
desenvolvimento tecnolégico que foi ocorrendo e que veio contribuir para que cada vez mais
pessoas estivessem fora do mundo direto do trabalho (FERREIRA, 2011, p. 27) e tivessem acesso
a melhores e mais diversificados materiais didaticos. Nesse sentido, é necessario compreender a
interacdo entre a Tecnologia e a escolarizagdo, entre a evolugao da Tecnologia e a sua adogdo em
meio escolar, bem como a necessidade de, por um lado, a escola se moldar as evolugdes
tecnoldgicas que vao ocorrendo e, por outro, dar um enquadramento pedagdgico para o uso dessa
mesma Tecnologia.

O presente estudo visa apresentar uma panoramica sobre a introdu¢do da Tecnologia na
Educagao portuguesa, desde o inicio do século XX e até a introducao do ensino computorizado,
enquanto tenta langar uma possivel compreensio das formas de dissemina¢do ou de eventual
dificuldade dessa mesma disseminagdo, numa visio coetanea do uso e da apropriagio da
Tecnologia pela Educagdo. Para tal foi feita uma revisdo sistematica da literatura a partir da analise
qualitativa das Revistas dos Liceus portugueses, como a Labor, a Palestra, o Arguivo Pedagdgico ¢ o
Boletim do Licen Normal de 1isboa, com o objetivo de compreender quer as referéncias ao uso de
Tecnologias na Educa¢ao quer a forma como estas mesmas Tecnologias eram integradas na pratica
educativa portuguesa, cruzando estes indicios com os de outros trabalhos existentes sobre esta
tematica.

Ligagdo entre Tecnologias e Educagao

A Tecnologia tem estado sempre presente na Educacdo ao longo dos tempos. A propria
escola ¢ consequéncia da evolugao tecnoldgica assim como espaco que sempre acolheu artefactos
que se foram entendendo como adequados a instrucdao ai ministrada. Nas primeiras décadas do
século XX ja é bem visivel o desenvolvimento da Tecnologia Educacional. Ela ja faz parte da
pedagogia que se define para a pretendida dinamica escolar. Ha mesmo métodos pedagdgicos que
a valorizarao especialmente e lhe dardo particular atengdo. Chega-se ao presente século e a
Tecnologia assume ainda mais relevancia nos discursos pedagdgicos quotidianos. Também
instituicdes internacionais (UNESCO, 2017; COMISSAO EUROPEIA, 2018) reconhecem, cada
vez mais, a importancia da Tecnologia na Educacio, defendendo o seu potencial na constru¢ao de
dinamicas educativas de qualidade.

Atualmente, quando se procuram estudos sobre o papel das Tecnologias na Educacio, estes
remetem, sobretudo, para os mais recentes avangos tecnoldgicos, essencialmente no campo digital.
Porém, como se pretende explicar, em seguida, a Tecnologia esteve sempre muito proxima do

processo educativo, contribuindo, sobretudo, para melhorar o seu processo comunicativo
(ARAUJO; ez al, 2017).

Nesse sentido, ¢ importante compreender 0 que estd em causa no que diz respeito as
mudangas que tém ocorrido em contexto escolar, decorrentes, a partida, da expansio da
escolarizacdo, mas também da forma como a evolugio da Tecnologia veio influenciar
profundamente as técnicas de ensino aprendizagem. De facto, Educagdo e Tecnologia tém nao sé
evoluido, per se, mas proporcionado a evolugao uma da outra, numa constante interagao
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determinada, em grande parte, por necessidades mutuas: a Tecnologia melhora a qualidade do
sistema de ensino, o qual vai por sua vez contribuindo para a evolugao da prépria Tecnologia.

Porém, os diferentes equipamentos tecnolégicos também sio influenciados pelos tempos,
sendo usados de forma distinta e com propositos muito associados ao desenvolvimento das
sociedades. Podemos apontar, apenas a titulo de exemplo, a evolugdo nos préprios manuais
escolares, muito usados e de forma distinta ao longo dos tempos, e em constante evolugao desde
o século XIX. Lembremos somente manuais fundamentais na escolarizacio como o Método
Castilho e a cartilha de Jodo de Deus, os manuais do periodo republicano e, posteriormente, do
periodo do Estado Novo (que do ponto de vista estético demonstram também o impacto da
Tecnologia) ou os manuais digitais que hoje sio usados na grande maioria das escolas portuguesas,
onde se identifica claramente esta adaptagdo aos tempos, as necessidades, mas também se
reconhece o beneficio do desenvolver tecnologico que tem vindo a ocorrer. Poder-se-ia ainda
convocar muitos outros artefactos escolares desde a famosa lousa, generalizada a partir dos finais
do século XIX, e do lapis, que se torna bem popular ao longo do século XX, que vao permitir a
democratizagao das aprendizagens, o que se acentua com a possibilidade do uso dos cadernos, cada
vez mais acessiveis pela pujanca da industrializagdo, bem como a disseminag¢ao da esferografica, a

partir de meados do século XX.

Como entram diferentes recursos tecnologicos nos ambientes escolares? No territorio
norte-americano observou-se a introdugdo de meios audiovisuais primeiro no dominio militar e,
fruto dos bons resultados alcangados, rapidamente entram no ensino o filme, a radio e a televisao.
Logo depois, o mesmo acontecia na Europa. Porém, comec¢am por ser considerados apenas como
“meios auxiliares de ensino”. Apenas a partir da década de 50 comegam a ser analisados como

meios de comunicacaio (MODERNO, 1984).

Assim, considera-se também a importancia de pensar, nesta relacio da mudanca tecnologica
global e na sua relacio com as alteragoes escolares, que Tecnologias se mantém, ou que tém uma
utilizagdo mais duradoura, e quais as que passam rapidamente, sem conseguir grande expressao em
ambientes escolares. Ha, assim, que pensar e estruturar estudos que, se focados numa Arqueologia
da Educacio, passem além da linearidade da factualidade do uso e permitam uma compreensio
mais densa da relagdao da Tecnologia com a Educagao.

E por isso que se perspetiva também este projeto numa légica arqueolégica, tal como
Shanks e Hodder (1995) defendiam, partindo de uma necessidade de atribuir um sentido a um
conjunto de objetos ou situagdes e assim formular interpretagdes variadas sobre ideias e objetos
que estao em constante evolugdo e transformacao.

Nao ha muitos textos que dediquem a sua atenc¢ao a histéria da Tecnologia na Educagao,
focando-se, essencialmente, nas potencialidades do uso das Tecnologias digitais, deixando ainda
por efetivamente construir uma compreensao da linha temporal para o uso da Tecnologia que nao
esteja restrita ao uso do computador e equipamentos complementares na sala de aula. Justifica-se
assim a necessidade de criar um espago no estudo da Histéria contemporanea recente que
contemple uma analise rigorosa sobre a relagdo entre Tecnologia e Educagao, buscando uma
interpretagao da influéncia que uma e outra tém tido entre si e para com as sociedades em geral, e
como isso se articulou com requisitos de competéncias.

A Tecnologia na escola niao ¢ novidade destes tempos e a Tecnologia de hoje ja é histéria.
Ha que olhar para a evolugdo da Tecnologia na Educacao e compreender o que ela tem sido e
como tem sido utilizada para alcangarmos o verdadeiro significado da sua inser¢ao neste campo.
Perscrutar historicamente esta problematica ajudara, seguramente, a esclarecer como a Tecnologia
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se interliga com a Educagio e, especialmente, como se relaciona com a escola, com o ensino e com
as aprendizagens pretendidas pela sociedade.

Evolugao da Tecnologia na Educagio (do final do século XIX ao aparecimento do ensino
computorizado)

Como refere Ferreira (2011), os ultimos dois séculos viram aumentar exponencialmente a
populacio escolar, fruto das transformagoes geradas pelas atividades econémicas que modificaram
as estruturas sociais e tornaram cada vez mais necessario o aumento da instrugdo das populagdes.
Diante do crescimento do nimero de alunos, a escola procurou encontrar métodos e materiais que
respondessem as necessidades do ensino.

A introdugdo do quadro negro nas salas de aula, ainda no século XVIII, leva a uma alteracao
significativa na estruturacio do funcionamento de uma aula, pois o docente deixou de ter
necessidade de realizar as mesmas tarefas nas diferentes ardosias dos estudantes para passar a poder
apresentar determinados conteudos para a turma em simultaneo. Mas estes processos, estas
Tecnologias, nio mudam de um dia para o outro o comportamento escolar. Na verdade, a
disseminacdo do quadro negro na sala de aula demorou alguns anos, até os professores
reconhecerem as suas vantagens ¢ modificarem a sua forma de pensar o desenvolvimento de uma
aula (SHADE, 1999). Castilho, nas indicagdes do seu método para o “ensino rapido e aprazivel do
ler impresso...” da conta da conveniéncia de “um quadro preto de madeira em que se possa
escrever com giz” (CASTILHO, 1853, p. 3) mas depreende-se das suas palavras que isso nao era
ainda recurso comummente usado em todas as escolas. Porém, hoje ¢ um dos recursos que
sobreviveu ao passar dos tempos e continua ainda (ainda que com algumas mudancas), a estar
presente na maioria das salas de aula (RUSSELL, 2000).

Também o manual escolar deu o seu contributo a um novo tipo de pedagogia quando a sua
disseminagao (associada, naturalmente, a diminui¢io dos seus custos), sobretudo a partir da
segunda metade do século XVIII, veio permitir que fosse considerado por diferentes pedagogos
como um dos meios de formagao mais adequados, acompanhando os tempos, a Tecnologia e a
renovagao da pedagogia, inova nos séculos XIX e XX, tornando-se mais intuitivo ¢ mais apelativo,
abrindo, nos tempos mais recentes, para novos recursos proporcionados pelas chamadas
Tecnologias digitais.

Paulatinamente, os manuais foram deixando de ser obras repletas de texto, para verem ser
incorporadas imagens variadas, e mesmo recursos que lhes foram sendo agregados. Na verdade, o
manual escolar, ainda o recurso primordial na maioria dos ambientes educativos, sofreu grande
evolugdo até aos dias de hoje. Se é certo que, em 1918, as Ediciones Delagrave em conjunto com
a Casa Pathé propuseram o primeiro manual multimédia, organizando uma colegao de manuais de
linguas acompanhados de discos (CHOPPIN, 2000), isso era uma inova¢ao bem arrojada. Choppin
indica que a partir desta altura os manuais vao acompanhando, naturalmente, outras evolugoes
tecnoldgicas, e vao surgindo manuais de apoio — com a introdugdo da radio e da televisdo na
Educagao — cassetes de apoio a manuais de linguas, videos pedagdgicos e, mais recentemente,
complementados com manuais digitais que permitem acesso a conteudos de aprendizagem mais
diversificados.

A escola, sempre que teve oportunidade, incorporou Tecnologia que estivesse ao seu
alcance para melhorar os resultados da sua atividade. A massificagdo da escolarizagao, por sua vez,
constituiu uma oportunidade para o uso de Tecnologia como meio de aumentar a eficacia do
ensino. Todavia, a incorporagao de Tecnologias em geral e de audiovisuais em especial nas escolas
depende tanto do custo desses equipamentos como da formag¢ao dos docentes para os usarem com
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critério e sabedoria. Nas primeiras décadas do século XX o acesso a Tecnologias audiovisuais era
dificil e pouco consentaneo com as posses do pais.

Tecnologias audio

Entre os recursos que permitem potenciar os processos educativos, encontram-se aqueles
que permitem atividades de audicdo, estreitamente ligadas ao ensino de linguas. Em 1878, o

inventor do Fonégrafo, Thomas Edison, escrevia um artigo para a North American Review, onde ja
destacava, entre outras, as vantagens educativas deste instrumento:

Educational Purposes - As an elocutionary teacher, or as a primary teacher for children,
it will certainly be invaluable. [...] The child may thus learn to spell, commit to memory,
a lesson set for it, etc., etc. (EDISON, 1878, p. 533).

Charlotte Cipriani, docente na Universidade de Ottawa (Canada) refletia precisamente
sobre esta questdo, num artigo de 1912, indicando a importancia da audi¢do na aprendizagem de
linguas estrangeiras e sobre como foi relevante para as suas alunas de francés, naquela institui¢ao,
a possibilidade de aquisi¢io de fondgrafos. Refere a professora que as estudantes se ofereceram,
inclusivamente, para contribuir financeiramente para essa compra, o que se tornou possivel, logo
depois do Natal de 1905. Passou entao a Universidade a contar com trés fondgrafos, colocados
num laboratério de linguas preparado para os acolher (CIPRIANI, 1912).

De facto, entre os docentes de linguas era evidente a vantagem no uso de equipamentos
como as grafonolas, para audi¢do, ou os magnetofones, para gravagao e correcao de pronuncia
(HOURCADE, 1958).

Naturalmente, a evolugdo destes equipamentos conduz a introdugdo nas escolas dos
leitores de cassetes e mais recentemente, de CDs. Porém, nem todas as escolas foram tendo
capacidade de adquirir este tipo de equipamentos o que foi acabando por dificultar a disseminagao
do seu uso em sala de aula.

Nos anos 50, e precisamente inspirados nas ideias de que os estudantes aprendem melhor
linguas através de exercicios audio, as escolas norte-americanas comegam a preparar cabines com
auscultadores e cassetes audio (UNWIN; MCALEESE, 1978), sistema que foi resistindo até a
entrada do digital nas escolas. Na década seguinte também o Reino Unido segue esse caminho e,
a0s poucos, outros pafses também.

Tecnologias para projegido de imagem fixa e em movimento

Se o quadro negro e o manual escolar sio dois dos recursos que contribufram bastante para
aquele que foi o alargamento da escolarizac¢io, ainda no final do século XIX, proporcionado pela
consciéncia de que a escola contribufa “para o desenvolvimento de uma ordem cultural mais
consentanea com a modernidade” (FERREIRA, 2005, p. 179), o desenvolvimento de ferramentas
para apresenta¢ao de imagem fixa e em movimento encontrou desde cedo no século XX um espago
em ambientes escolares.

De facto, quando é feita a analise da introdugao de diferentes Tecnologias em ambiente
escolar, na passagem do século XIX para o século XX, verifica-se que a imagem ¢é desde logo
perspectivada como uma forma de complementar os manuais escolares, que nessa época ainda nao
conseguiam assumir todas as fun¢oes didaticas (TORRES; MORENO, 2008).
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Para além de mapas, globos, tabelas, ou o proprio quadro negro, entre outros recursos ja
disseminados no inicio do século XX, e que, lentamente, preenchiam as salas de aula, os
instrumentos que permitem a difusdo de imagem vém ocupar um espago novo, contribuindo para
alargar as estratégias para dinamizar as aprendizagens.

Exemplo disso ¢ a disseminag¢do nas escolas, primeiro nos Estados Unidos, depois em
diferentes territorios europeus, de instrumentos como o Estereoscépio, o Cinetoscopio ou o
Projetor de Filmes.

Na mesma altura, também a imagem em movimento ganhava cada vez mais espaco na
sociedade, fruto dos desenvolvimentos tecnolégicos que progressivamente permitiam a
disseminagdo em espagos mais diversificados. Uma vez mais, o salto dos saloes de cinema para as
salas das escolas nao tardou.

Os primeiros filmes exibidos em contexto escolar datam do inicio do século XX, logo
depois da invengao do cinetoscopio. Em 1902, Charles Urban exibia ja os primeiros filmes
educacionais' a que se seguiu rapidamente a producio de varios outros recursos em diferentes
locais dos EUA, estreitamente associados a conteudos ligados, sobretudo, as ciéncias da natureza:

These films included such subjects as the growth of plants and the emergence of the
butterfly from the chrysalis. By 1904, Pathe had begun to produce travelogues with rich,
stenciled colors. Also in 1904, at the Marey Institute in Paris, Marey and his associates
filmed the flight of insects, the locomotion of animals in twater, the digestive process of
small animals, and the heart in action. (SAETTLER, 2004, p. 96).

Na segunda década do século XX alargam-se as tematicas, com, por exemplo, Thomas
Edison a produzir, em 1911, filmes para escolas sobre a Revolu¢io Americana, e organizam-se
também as primeiras associa¢es dedicadas a imagem em movimento em contexto educativo, como
¢ o caso da Education Films Corporation, nos Estados Unidos, fundada em 1915, em Nova lorque. A
expansao do uso vai-se alargando também a diferentes niveis de escolaridade, cabendo a
Universidade de Yale, nos anos de 1921 e 1922, as primeiras experiéncias de integracao de imagens
em movimento entre os recursos de diferentes disciplinas (SAETTLER, 1968).

Contudo, nao era linear a aceitacio do cinema na escola. Resisténcias a disseminacao dos
filmes educacionais em ambientes escolares relacionavam-se, sobretudo, com questoes de
seguranca, receio de que os equipamentos se incendiassem, como aconteceu em Boston em 1910,
tendo sido mesmo proibido o cinema em espago escolar (SAETTLER, 1968), ou com divergéncias
entre os interesses comerciais e educacionais da indudstria cinematografica (RUSSELL, 2000).
Curiosamente, até mesmo a introdu¢ao do som nas produgdes cinematograficas foi um entrave.
Os novos equipamentos, necessarios a produciao de filmes educacionais com som, tornavam-nos
demasiado caros, sendo vistos mais com um obstaculo do que como uma vantagem (RUSSELL,
2000). Finalmente, apesar de ndo mais ter terminado a ligacao entre cinema e Educacao, a falta de
formacao apropriada para um uso do filme enquanto instrumento educativo foi, desde cedo,
apontada também como uma dificuldade para a sua verdadeira afirmagdo no espago escolar
(CUBAN, 1980).

Novos e mais desenvolvidos equipamentos foram sendo introduzidos nas escolas, quer
para apresentacio de imagem fixa, quer em movimento, sendo reportados por autores como

' Em 1907, Chatles Urban referia ter passado cinco anos com uma equipa a preparar um conjunto de filmes animados
sobre natureza. Em 1909 publicava ja uma segunda edicio de um catilogo de filmes educacionais intitulado
“Urbanora”. Encontrou, porém, maior recetividade nos Estados Unidos, do que no Reino Unido, territério no qual
tinha iniciado as suas atividades (SAETTLER, 1968).
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Sacttler (1968), Russell (2006) ou Unwin e McAleese (1978). Entre eles destacamos o retroprojetor,
sobretudo a partir dos anos 30 (e sucessor do episcépio do inicio do século XX) e amplamente
utilizado durante a Segunda Guerra Mundial para treinar as tropas e que, logo depois, ¢ disseminado
nas escolas, tal como o projetor de slides, sendo usados até ao inicio do século XXI, quando se
veem substituidos pelos projetores digitais.

A radio e a televisao

Data de 1923 a primeira transmissao de radio com propésitos educativos, quando a Haaren
High School em Nova lorque usou a radio para transmitir aulas para as turmas de contabilidade
(CUBAN, 19806). Ainda nesse ano, a Estacao WJZ, também de Nova lorque, aceitou transmitir
uma emissao educativa de 30 minutos diarios para toda a cidade.

As universidades também cedo comegaram a usar a radio para fins educativos. Em 1912, a
Ohio State University criou a sua propria radio (RUSSELL, 20006), iniciando com transmissdes
relativas a meteorologia, mas as emissoes com fins educativos comegaram nas Universidades
apenas nos anos 20. A Universidade do Winsconsin é considerada a primeira a fundar uma radio
educativa, tendo iniciado as transmissdes da WHA em 1916 (SAETTLER, 1968), com programas
de musica. Porém, ha que distinguir radios que difundem a partir de instituicdes escolares, de radios
que transmitem emissdes com conteudos educativos.

E, pois, j4 nos anos 20 que se iniciam as chamadas “schools of the air”, que transmitiam
para milhGes de estudantes norte-americanos. Habitualmente, resultavam de parcerias entre as
radios das instituicoes de ensino e as radios locais. Como refere Russel (2000) “these radio-based
schools [...] developed curriculum, created lesson leaflets, produced educational programs,
established a weekly schedule for broadcasts, trained staff, and ultimately executed the concept of
‘schools of the air™” (p. 143).

Nas décadas de 20 e 30 do século XX, a radio educativa teve um grande crescimento e,
apesar de ter de enfrentar, sobretudo, problemas técnicos, foi acolhida com agrado a possibilidade
de transmissao via radio de diferentes conteudos educativos, em complemento das atividades
dentro das salas de aula:

There where broadcasts for elementary school listeners, and for secondary-school
students. There were dramatic re-creations of American history, challenging
interpretations of American folk music, delightful dramatizations of children’s stories and
legends”. (WOELFEL; TYLER, 1945, p. 42).

Outros paises foram também criando diferentes programas educativos de radio, através de
radios locais ou de transmissOes a partir da propria escola, € os anos 30 viram a difusio de
conferéncias sobre o tema, a criacdo de diferentes institutos e organizagdes dedicadas a radio
educacional (SAETTLER, 1968).

Na mesma altura o Reino Unido também iniciou as suas radios educativas, com a BBC a
fazer a sua primeira transmissao educacional em 1924, com uma aula sobre a relagio entre insetos
e o homem (BATES, 2010).

A primeira emissao televisiva com teor educativo tera sido realizada, em circuito fechado,
pela Los Angeles High School e pela State University of Iowa, ainda em 1939 (CUBAN, 19806;
RUSSELL, 2006). Nos anos 40, os exemplos vao aumentando e o auge da televisio educativa nos
Estados Unidos ¢ atingido na década de 50. Em 1952, a Federal Communications Commission
alocou 242 canais para exclusivo uso educativo, ficando cada Estado norte-americano responsavel
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por colaborar na preparacio dos seus conteidos (SAETTLER, 1968). A medida que a televisio
encontrava o seu lugar em diferentes paises, a introduc¢ao de conteudos educativos ou canais
educativos tornava-se, gradualmente, também uma realidade.

Metodologia

Neste estudo pretendemos, fundamentalmente, e como ja referido, apresentar uma
panoramica sobre a introdugdo da Tecnologia na Educa¢iao portuguesa, desde o inicio do século
XX até a introdugao do ensino computorizado. A natureza da indaga¢ao levou-nos a considerar
pertinente uma abordagem como a da revisio sistematica da literatura que se caracteriza pela
utilizacdo de critérios explicitos, rigorosos e transparentes que permitem identificar, sintetizar e
avaliar criticamente toda a literatura sobre um tépico especifico para responder a uma questao de
investigacio (CRONIN; RYAN; COUGHLAN, 2008), permitindo assim a avaliagio da
exaustividade da sintese e a sua replicagio (ATKINSON; 7 al., 2015).

Higgins e Green (2011), no Cochrane Handbook for Systematic Reviews of Interventions, identificam
como principais caracteristicas de uma revisao sistematica: (a) a defini¢ao de objetivos claramente
delineados, com critérios de elegibilidade pré-definidos para a integracio dos estudos; (b) a
apresentacao de uma metodologia clara e passivel de ser reproduzida; (¢) a conducio de uma
pesquisa de literatura sistematica no sentido de identificar o maximo possivel de estudos elegiveis;
(d) a realizagdo de uma avaliacio da validade dos resultados dos estudos incluidos; (e) ¢ a
apresenta¢ao de uma sintese sistematica das carateristicas e resultados dos estudos incluidos.

Sendo a revisdao sistematica um processo metddico, existe um conjunto de etapas que
devem ser seguidas. Nao existe um modelo exclusivo a ser utilizado, mas existe antes um conjunto
de orientagdes, de um modo geral bastante similares, que sugerem as etapas sequenciais para a
conducao de uma revisdo sistematica.

Cooper (2016), uma das principais referéncias nesta area, sugere que a revisao passe pelas
seguintes etapas: (1) formulacao da problematica, caraterizada pela definicao dos objetivos da
revisao; (2) pesquisa da literatura, precedida da definicao da estratégia de pesquisa, nomeadamente
as fontes e os termos de pesquisa; (3) compilagao da informagao dos estudos, através da extragao
da informacdo relevante para a problematica da investigagao; (4) avaliagao da qualidade dos
estudos, aplicando critérios de qualidade as caracteristicas dos estudos; (5) analise e integragao dos
resultados dos estudos; (6) interpretacao da evidéncia, elaborando conclusdes e identificando as
suas potencialidades e limitacGes; (7) e apresentag¢ao dos resultados. Respeitando esta estrutura
definida por Cooper (2006), foram estas etapas que seguimos na nossa revisao, tendo sido alvo da
nossa analise (qualitativa) todos os nimeros das Revistas dos Liceus portugueses, nomeadamente
a Labor, a Palestra, o Arquivo Pedagdgico e o Boletim do Licen Normal de Lisboa, com o objetivo de
compreender como as Tecnologias foram integradas na pratica educativa portuguesa no periodo
compreendido entre 1926 e 1973 (Tabela 1).

Tabela 1 - Corpus do estudo

Revistas Intervalo Periodicidade Numero de artigos Nl’lmero. de artigos
temporal consultados selecionados
Arquivo Pedagégico | 1927-1930 Trimestral 192 2 artigos
Boletim do Liceu Periodicidade .
Normal de Lisboa 1932-1938 irregular 156 2 artigos
Labor 1926-1973 Trimestral 2976 34 artigos
Palestra 1958-1973 | Quadrimestral 273 8 artigos

Fonte: dos Autores.
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Apresentagio e analise de resultados

Tecnologias andio

Tal como noutros pafses, também em Portugal, uma vez mais, estes instrumentos vao
surgindo, entre alguns dos Liceus mais antigos, bem como as grafonolas, constando dos inventarios
de escolas como, por exemplo, o Liceu Normal de Lisboa que, no seu inventario de 1933, indica a
existéncia de uma grafonola e de varios discos e, refere o seu diretor, a sua importancia para a
aprendizagem e o treino da pronudncia correta (GOMES, 1934). Também a norte do pafs o Liceu
Sa de Miranda, em Braga incluia, no inventario de 1934, a existéncia de um fondgrafo, de uma
grafonola e de cole¢bes de discos, entre outros materiais didaticos (SILVA, 2001b).

Na Faculdade de Letras da Universidade de Coimbra foi criado, em 1936, o primeiro
Laboratério de Fonética Experimental portugués (Decreto-lei n.> 26994, de 10 de setembro), pela
mao de Armando Lacerda, tendo o proprio inventado o Policromégrafo, contando com o apoio
financeiro do Estado, uma vez que Lacerda tinha criado “um novo método de investigagao, o
cromografico — método de registo sonoro para analise dos sons da linguagem — e garantido a sua
repercussao no desenvolvimento da Fonética Experimental em Portugal” (LOPES, 2017, p. 227).
O prestigio de Armando Lacerda e os seus contributos para os estudos de fonética trouxeram a
Coimbra, ao longo das décadas seguintes, diversos investigadores internacionais, demonstrando a
qualidade do trabalho ali realizado’.

Em 1951, transitou para o atual edificio da Faculdade, tendo ocupado uma parte do piso
2’. Os equipamentos que integravam este Laboratério eram considerados os mais avancados.
Incluiam uma camara de captag¢ao microfénica, uma sala de audi¢oes acusticamente condicionada,
fonoteca, arquivo sonoro e diverso material de investigacao e pedagogico (LACERDA, 1952).

O Ministério da Educacao Nacional, em 1969, indicava a necessidade de se criarem nas
escolas portuguesas “laboratérios de linguas” como os existentes na Suiga (citando exemplos de
Genebra e de Aniéres), que eram cabines insonorizadas, equipadas com um magnetofone com
banda de duas pistas (uma que nao poderia ser apagada, com o curso do professor, e outra para
registar as respostas dos alunos), podendo o docente, através da sua mesa de escuta, acompanhar
todo o trabalho dos alunos (PORTUGAL, 1969, pp. 100-101). No fundo, seria uma adaptagao para
o ensino secundario do Laboratério ja existente na Faculdade de Letras da Universidade de
Coimbra.

Os exemplos encontrados refor¢am a ideia de que o uso de recursos audio, enquanto apoio
a audicao e oralidade nas aulas de lingua, era reconhecido como dtil, mas, uma vez mais, a sua
disseminagao entre as escolas secundarias parece ser escassa e, na Universidade, estes recursos
seriam mais usados numa vertente de investigacao e nao tanto de apoio ao ensino e a aprendizagem,
o que fazia com que dificilmente se constituissem como razao para alteragoes pedagdgicas.

2 Armando Lacerda foi convidado pelo reitor da Universidade da Bahia para instalar, em 1956/57, o ptimeiro
Laboratério de Fonética Experimental da América do Sul, depois de Nelson Rossi (que seria o primeiro diretor deste
novo Laboratério) ter efetuado um estagio em Coimbra (LOPES, 2017).

3 No inicio do século XXI uma das salas ainda se encontrava em funcionamento. A descri¢io e imagens de todos os
equipamentos que integraram este laboratério pode ser encontrada em Lacerda (1952).
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Tecnologias para projecio de imagem fixa e em movimento

Popularizado no século XIX, como instrumento ladico, o estereoscopio “abraga agora uma
existéncia enquanto ferramenta ideal para informar e educar sobre o mundo de uma forma objetiva
e real, prolongando a retdrica de acesso ao objeto e nao a imagem do objeto” (Peixoto, 2017, p.
41). Logo depois de o comecar a comercializar, a Keystone View Company preparou, em 1906, uma
colecao de 600 cartdes estéreo acompanhados por um “Guia para professores”. Em Portugal, o
Liceu Francisco Rodrigues Lobo (fundado em 1852) comprou a “Colegao Pestalozzi”, constituida
por 158 cartdes estéreo divididos em 3 capitulos (Arte e Arqueologia, Etnografia, Geografia e
Geologia), provavelmente no seguimento da reforma de Joaquim Pedro Martins, de 1917
(PEIXOTO, 2017).

Em Portugal, a adesdao ao uso da imagem em movimento na Educacdo ¢ também quase
imediata. De facto, encontram-se ainda entre o espolio de diversas escolas (sobretudo dos Liceus
ja em funcionamento no inicio do século XX) varios exemplares de lanternas magicas ou
estereoscoplos e respetivos cartdes estereoscopicos.

Se ainda no século XIX Eca de Queirds escrevia sobre uma escola onde existisse “uma sala,
com projecgOes de lanterna magica, para ensinar a esta pobre gente as cidades desse mundo, e as
coisas de Africa, e um bocado de Histéria.” (QUEIROS, 1901, p. 3006), logo no inicio do século
XX as escolas portuguesas veem chegar as proje¢oes luminosas, sobretudo em escolas particulares
de Lisboa, reconhecendo-se, contudo, a falta de preparagao dos professores para o seu uso
pedagdgico MODERNO, 1984).

A validade da Educacio pela imagem ¢é também reconhecida pelas Forgas Armadas
Portuguesas. Em 27 de abril de 1914, a llustragio Portuguesa regista “a educac¢ao militar pelo
cinematégrafo”, explicando que o cinematégrafo enquanto instrumento educativo estava ja a ser
usado em todo o lado e relatando a atividade articulada entre a Fraternidade Militar e a empresa
Saldo Central para promover “instrutivas sessdes cinematograficas nas quaes se exibem filus
relativos a assuntos do exército”. Sobre as suas vantagens ¢ reportado na mesma noticia que “os
estudantes véem [sic] nitidamente aquilo que até aqui s6 se lhes mostrava nos compéndios. E o
método racional e intuitivo” (s. a., 1914, p. 540).

No Decreto n.” 4650que instrufa a Reforma da Instrucio Secundaria, de 14 de julho de
1918 (Secretaria de Estado da Instrucdo Publica — Reparti¢ao de Instrucao Universitaria, 1918), o
cinematégrafo integra a lista de recursos que devem existir em todos os liceus portugueses:

Art.° 6.° - Em todos os liceus deve haver uma biblioteca para professores e alunos, |...];
e, nos liceus em que seja possivel fazé-lo, uma das salas serd adaptada a saldo
cinematografico, para os fins que o regulamento determinar [...]. (p. 1315).

Ja nos anos 20, é publicado novo diploma, a Lei n.° 1748, de 16 de fevereiro de 1925
(Ministério da Instrucao Publica, 1925), onde se estabelece que os cinematografos de Lisboa e
Porto passam a estar obrigados a “realizar duas vezes por més uma sessido cinematografica
educativa, de hora e meia, na qual terdo admissao gratuita as criangas das escolas primarias oficiais,
acompanhadas de um professor de cada escola” (Art.” 2°, p. 175).

Assim, a legislacio acompanha as opinides que vao surgindo, como a de Anténio Ferrdo
(1922), que perspectivava o animatoégrafo como um “ensaio de educagao moral e de metodologia
pedagdgica”, reconhecendo o poder do cinema na pedagogia e o seu papel na motivagio e no
desenvolvimento da curiosidade dos estudantes (BARATA, 1927).
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Mas também em Portugal era possivel encontrar detratores do uso do cinema na Educagao.
Alves de Moura (1960) recorda o seu exame de Estado, em 1923, no qual defendeu a aplicagao do
cinema ao ensino da Historia, tendo recolhido a seguinte observagao por parte de um dos membros
do juri: “fique sabendo o senhor candidato que o cinema e o gramofone sio as duas coisas mais
perniciosas que a civilizagao inventou” (p. 232).

No inicio dos anos 30, a imagem em movimento tem cada vez maior presen¢a em contexto
escolar. Na edi¢ao de 1930 (margo-dezembro) do Arguivo Pedagdgico — Boletim da Escola Normal
Superior de Coimbra surge um artigo que, comegando por reconhecer que “a lanterna de
projecgdes e o cinematdgrafo tém hoje um lugar perfeitamente determinado entre os meios
pedagdgicos a empregar nas escolas” (s.a., 1930, p. 205), transcreve um capitulo do livro “Enriched
teaching of science in the high school”, de Woodring, Oakes e Brown, no qual se apresentava
bibliografia sobre o uso do cinematégrafo como meio de instrucao nas escolas.

Em 1932, o Liceu Normal de Lisboa, no seu Bo/etim, dava a conhecer a retoma das sessoes
de cinema educativo, depois de obtidos os recursos para poder voltar a funcionar. Nesse sentido
comegaram a organizar sessoes regulares de projecao de filmes, precedidas de conferéncias alusivas
ao tema do filme. A titulo de exemplo, a sessao de estreia, a 20 de fevereiro, foi sobre “as riquezas
de Angola e o seu aproveitamento” (TELLES, 1932, p. 43). Esta noticia sera, provavelmente,
resultado da publicagio do decreto n.° 20859, em 4 de fevereiro desse ano, que comega por
reconhecer que a cinematografia tem bastante relevo na Educagao e que “nenhum pais culto existe
onde este elemento de educagao nao faga parte do ensino oficial” (Ministério da Instru¢ao Publica
— Secretaria Geral, 1932, p. 250), pelo que era criada no Ministério da Instru¢ao Publica a Comissao
do Cinema Educativo, da qual fazia parte, precisamente, o reitor do Liceu Normal de Lisboa.

Ao longo dos anos 30 sao diversos os exemplos de utilizagao do cinema em contexto
educativo. Entre os dias 1 e 4 de maio de 1930 decorreu, em Evora, um dos cinco “Congtressos do
Ensino Liceal”, com 204 participantes que abordou, entre varios temas, a “cinematografia no nosso
ensino” (TAVARES, 1952, p. 476). Tavares (1930) elenca as agOes extraescolares realizadas nos
diferentes liceus, sobretudo ao longo dos anos 30, sendo identificadas sessdes de cinema educativo
organizadas pelo Liceu de José Estevao, em Aveiro (7 sessoes entre 1931 e 1933), Liceu de
Alexandre Herculano, no Porto (21 sessoes entre fevereiro e maio de 1935), Liceu Eca de Queirdz,
na Pévoa de Varzim (indicagdo de realizagdao de varias sessoes a cargo da Associagio de Antigos
Alunos criada em 1931), Liceu de Sa da Bandeira, em Santarém (reporta a realizacado de varias
sessoes durante o ano letivo 1934/35). Sardoeira (19306) regista os melhoramentos realizados, em
1930, no Liceu Camdes, em Lisboa, destacando, entre estes, a instalacio do “cinema sonoro
educativo com a mais aperfeicoada aparelhagem” (p. 153).

Em 1935, realizou-se em Roma um Congresso Internacional, organizado pelo Instituto
Internacional de Cinema Educativo, com o objetivo de coordenar atividades “cine-didacticas”,
projetando que ao longo desse ano se tivesse uma nogdo da situag¢do do cinema educativo em
diferentes paises, e se definisse uma comissao oficial para fabrico e fiscalizacao de filmes e criagao
de cinematecas nacionais (CASTRO, 1935). Nesse mesmo ano publicava-se em Portugal um
relatério intitulado “Cinema Educativo” no Boletim Oficial do Ministério da Instrucio Publica,
referindo-se a validade da sua aplicagdo quer ao ensino escolar, quer a Educagao de adultos

(MODERNO, 1984).

Estas sessoes de cinema educativo vao continuando a ser realizadas ao longo das décadas
seguintes, com maior ou menor destaque nos periddicos liceais. Tomaz (1957) recorda o seu
potencial emocional, evocativo, a capacidade de ser uma janela para o mundo, despertando e
satisfazendo curiosidades. Enquanto estratégia pedagogica, Tomaz realga a vantagem de poder
repetir-se uma mesma cena vezes sem conta, “de poder suprir, especialmente em meios rurais com
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parcos recursos, deficiéncias de material e falhas de elementos de informacdo mais faceis de
encontrar nos grandes centros” (p. 339), contribuindo, também, para condensar informacao das
mais variadas disciplinas. Porém, a sua disseminac¢ao estava longe de ser alcangada. Mais uma vez,
verifica-se que este tipo de inovagao, esta introdugdo de novos equipamentos e, necessariamente,
de novas praticas, resumia-se a um conjunto diminuto de escolas, nao se constituindo como razao
para conseguir alterar, efetivamente, as praticas pedagogicas.

Os anos 60 continuam esta visio sobre o potencial do cinema educativo. Em 1963, o
Ministro da Educacao Nacional, Galvao Telles, refere o investimento feito numa “valiosa colecao

de filmes e diapositivos” para “projeccdo fixa e animada de temas com interesse educativo”
(TELLES, 1963, p. 275).

A proliferacao dos recursos e a disseminacao do uso pedagogico destes equipamentos
audiovisuais seria ja uma realidade, justificando assim que revistas como a Labor apresentassem, a
partir de 1959, publicidade a empresa AUDIVIL — Audio-visual didactica L.da. e aos equipamentos
(como projetores fixos e sonoros, gravadores de som, écrans e mesas de projec¢ao, epidiascopios e
episcopios) e filmes didaticos de diversas disciplinas.

Ainda assim o que se verifica é que estes equipamentos existiriam, essencialmente, nos
Liceus ou nas Universidades, usados muito mais como curiosidade do que dentro de uma pratica
pedagdgica continuada.

Curiosa é, também, a referéncia a alguns dos filmes preferidos pelos estudantes. No Liceu
Normal Pedro Nunes, em Lisboa, durante o primeiro petiodo do ano letivo 60/61 foram
projetados 89 filmes sonoros (entre filmes cedidos pelas Embaixadas dos EUA e do Canada e
existentes na cinemateca da escola), e os preferidos dizem respeito a diversos temas: A evolugao
dos transportes; primeiros jogos panamericanos; Histéria de um rapaz esquimo; Regatas
universitarias; A terra do dia sem fim.

O cinema ¢ integrado até mesmo em encontros cientificos, como é o caso do Coloquio
pedagdgico dos professores liceais de linguas vivas, realizado em fevereiro de 1961, e que contou
com diversos momentos de projecao e comentario de filmes sobre métodos de ensino (s. a., 1961).

Nota-se, porém, que recursos como o cinema ou equipamentos para proje¢ao de imagem
fixa ou em movimento, apesar de referidos em diferentes trabalhos e indicados como existentes,
ainda que em reduzido numero, em diferentes escolas portuguesas, o seu uso nao era uma efetiva
preocupagao nem dos docentes nem dos proprios formadores. Para 1a disso, os exemplos
encontrados denotam um uso, sobretudo no caso do cinema, que acompanha o processo
educativo, mas de uma forma paralela, como ilustracio ou exemplificagio de determinados
assuntos, especialmente em atividades extracurriculares.

A radio e a televisao

Em Portugal, a radio com fins pedagogicos nao teve a dissemina¢ao encontrada noutros
paises. Mesmo assim, ainda em 1935, surgiu um projeto dinamizado por Aradjo Correia com o
objetivo de usar a radio para diminuir as elevadas taxas de analfabetismo do pafs. Moderno (1984)
compara os moldes em que se previa o funcionamento dos 40.000 postos de “radioescolares”
propostos por Araujo Correia com os postos de rececao da “Telescola” que anos mais tarde iria
existir em Portugal. Porém, este projeto acabou por ndo se concretizar.

O mais préximo de programas de radio educativa foram aqueles criados com o objetivo de
disseminar informacdo de carater pedagdgico a grupos mais desfavorecidos da sociedade
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portuguesa. Entre estes programas estao o “Clube das Donas de Casa”, da Radio Renascenga, em
1960, ou o “Diario Rural”, no Radio Clube Portugués, em 1964, dirigido aos agricultores
(PORTELA, 2011).

Apesar disso, em 1963, ¢é referido pelo Ministro da Educa¢do Nacional que a Emissora
Nacional fazia regularmente emissoes radiofénicas escolares, “como apoio pedagogico a
ministragao do ensino primario” (TELLES, 1963, p. 275). Porém, apesar da difusao internacional
de radios educativas ou com emissoes desse teor, em diferentes paises, estas rapidamente se veem
substituidas pelo potencial que surge, na década de 40, com a Televisao.

A televisdo entra em Portugal nos anos 50, com o estabelecimento de emissoes regulares
da Radio Televisao Portuguesa (RTP) a partir de 1957. Em 1963, o Ministro da Educagiao Nacional
(TELLES, 1963) anuncia ser chegado o momento de apostar num novo meio de comunicagao
audiovisual, a televisao, sob orientagao do Ministério da Educagao Nacional, pela “forca aliciante
e capacidade de penetragao e expansio deste poderoso 6rgao de transmissao de ideias” (p. 277).

O discurso de Galvao Telles ilustra aquilo que era, em diferentes paises, considerado o
potencial da televisao e que, mais do que essa “forca aliciante”, tinha a enorme vantagem de chegar
a locais onde com maior dificuldade poderia chegar a escola. E por isso que, aliada a sistemas de
ensino a distancia, a televisio foi servindo de veiculo para fazer chegar a escola a todos*. No mesmo
ano o Ministro criou o Centro de Pedagogia Audiovisual, cujo objetivo era

proceder ao estudo e experimentacdo dos processos audiovisuais, designadamente o
cinema, projecgio fixa, radio, gravacdo sonora e televisio, nas suas aplicagdes ao ensino
e a educacio e bem assim estimular e coordenar essas aplicacGes e fazer a apreciagdo dos
seus resultados" (art® 2° do Decteto-Lei n® 45418 de 9/12/1963). (PORTUGAL, 1963,
p. 1947)

No ano seguinte ¢ criado o Instituto de Meios Audiovisuais no Ensino IMAVE), que se
preocupou sobretudo com programas de radio e de televisao associados a Telescola. Muda de nome
em 1969 e, em 1971, passa a apelidar-se Instituto de Tecnologia Educativa (ITE). Para além de
estar responsavel pela Telescola, este Instituto tem também sob sua al¢ada a producao de recursos
audiovisuais para as escolas portuguesas (SILVA, 2001a).

Porém, como Silva (2001a) afirma, ao longo da década de 60 ndo ¢ significativa a entrada
de meios ou recursos tecnologicos na escola, sugerindo que estes Institutos se dedicavam mais as
emissoes dos programas da Telescola, “e parece evidenciar os prejuizos para as escolas decorrentes
da definicao de uma politica educativa fortemente centralizada (p. 244-245).

Em 1971, com a reforma de Veiga Simio, o IMAVE passa a designar-se Instituto de
Tecnologia Educativa (ITE) conforme referido atras, e tem por objetivo “aplicar as técnicas
modernas, designadamente as audio-visuais, a todos os sectores educativos” (PORTUGAL, 1971,
p. 1385). Dois anos depois ¢ publicado o diploma que vai organizar o Instituto e que “apresenta
aspectos bastante avancados demonstrando visio completa e competente da problematica do
audiovisual no ensino” (MODERNO, 1984, p. 175).

Depois da revolugao democratica é criado o Instituto de Inovagiao Pedagdgica, em 1976,
substituindo o ITE. Este Instituto teve uma existéncia de apenas um meés, mas reconhecia a

* Importa destacar que em 2020, face a necessidade de encerramento das escolas fisicas, durante a quarentena
provocada pela pandemia COVID-19, e constatacio de que a rede de internet e os dispositivos digitais ndo estavam
acessfveis a todos os alunos portugueses, foi recuperada a ideia da Telscola (que vigorou desde 1964 até ao inicio do
século XXI), sendo desenvolvido o plano televisivo #Estudoemcasa, transmitido diatiamente através de um canal
estatal, para todos os alunos do Ensino Basico.
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importancia de “fomentar a inovacao pedagbgica e formagio de professores em exercicio”
(PORTUGAL, 1976, p. 1868). Com a tomada de posse do I Governo Constitucional ¢ recolocado
em vigor o ITE.

Conclusodes

O mundo contemporaneo esta cada vez mais invadido de Tecnologia que tem conhecido
uma evolugao avassaladora. Mas a Tecnologia sé interessa na medida em que lhe damos sentido.
Isman (2003) refere que a Tecnologia é, nio s6 o conjunto de instrumentos e técnicas, mas também
uma forma de agir. Esta nocdo ¢ importante se considerarmos que ¢ necessario existir uma
consciéncia de que a Tecnologia esta ligada a agdo e é esta que lhe confere pertinéncia. Isto,
obviamente, deve ser equacionado pedagogicamente porque ela, nao s6 tem lugar na melhoria da
qualidade do ensino, como deve ser entendida num quadro mais amplo de desenvolvimento
pessoal e societario. No seguimento da sua percepgio sobre o significado de Tecnologia para
diferentes autores, Isman reconhece, precisamente, que a principal ideia é que os desenvolvimentos
tecnologicos ocorrem para auxiliar a sociedade a melhorar a qualidade da vida das pessoas. Neste
caso, trata-se de melhorar, como referimos, a qualidade da Educacdo. Esta questao é premente
quando falamos da interagdo entre o instrumento tecnoldgico e a pratica pedagdgica. Mas também
devemos ter consciéncia que nao ¢ s6 a existéncia da Tecnologia que a torna susceptivel ao uso
escolar. A aplicacao da Tecnologia tem de ser lida como ela esta disponivel e como os professores
a entendem praticavel no ensino que lhe exigem.

Aquilo que se verifica pela analise dos objetos descritos ao longo deste texto, ¢ a ado¢do de
um conjunto de instrumentos, construidos ou nao de forma propositada, para servir a melhoria da
Educagao. A escola esta dependente da Tecnologia porque a sociedade a considera pertinente. A
Tecnologia usada na escola ¢ a apropriacao possivel daquela que é acessivel a populagao em causa.
A medida que uma Tecnologia se generaliza, embaratece ¢ mobiliza os interesses ha a tendéncia
para ser usada na escola. Atendendo a evolugao do século XX, se a Escola vé emergir na sociedade
em geral a comunica¢do de massas com avangos significativos ao nivel do som e da imagem, e
busca af também a possibilidade de melhorar a qualidade do ensino, como diz Silva (1998), ela
sempre sentiu dificuldade em acompanhar tais avangos tecnologicos.

De facto, ndo é sem problemas ou dicotomias que esta evolugao se processa. A parte os
custos de alguns equipamentos que, naturalmente, dificultam a sua disseminagao, autores como
Cuban (1986), Russel (2000) ou Saettler (1968) apontam para o facto de que, muitas vezes, a falta
de uma formacio apropriada para um uso pedagogico da Tecnologia faz com que esta seja usada
em ambiente escolar, sem efetivamente contribuir para que os estudantes aprendam mais ou
mesmo melhor. Em 1969, num texto do Ministério da Educacao Nacional portugués, intitulado
“as maquinas apoderam-se do ensino de amanha”, aludia-se ja a necessidade de adaptagao continua
do ensino, afirmando que “é bom que essa técnica ofere¢a meios novos que possam trazer remédio
a crise, desde o momento que saibamos utiliza-los racionalmente e deles tirar todo o partido
possivel” (PORTUGAL, 1969, p. 98). Esta questao, infelizmente, perpetua-se no tempo, ganhando
hoje novos contornos, uma vez que nos ultimos 25 anos a evolu¢do tecnologica tem sido
profundamente veloz, levando a necessidade de uma constante adapta¢ao a essa mesma evolugao.

A nossa analise permitiu constatar que partem dos Estados Unidos as inovagdes,
disseminadas noutros paises com maior ou menort rapidez, e que Portugal se foi mantendo préoximo
das novidades, reconhecendo, desde muito cedo, a importancia de potenciar o processo educativo
com os mais variados recursos.

Praxis Educativa, Ponta Grossa, v. 16, 2117294, p. 1-20, 2021
Disponivel em: <https://www.revistas2.uepg.br/index.php/praxiseducativa>

15



Panordmica sobre a histéria da Tecnologia na Educagdo na era pré-digital: a lenta evolugio tecnolégica...

Porém, da analise efetuada perpassa uma quase escassez de referéncias ao uso de recursos
tecnologicos nas escolas portuguesas, uma quase ignorancia sobre o seu uso pedagogico, o que
significa que o ensino através da Tecnologia tinha um carater quase de novidade, de inédito. O seu
uso seria escasso, os equipamentos nao abundariam na generalidade das escolas, e seriam,
provavelmente, encarados pelos alunos como uma atividade que era realizada de forma esporadica
e nio tanto como uma estratégia integrada no processo educativo.

Encontramos diversos textos de professores portugueses que refletindo sobre a qualidade
da Educagiao em Portugal, em particular do ensino secundario, apontam fragilidades e qualidades
no ensino liceal, mas nao se encontraram reflexdes sobre o potencial de diferentes recursos
tecnolégicos para modificar e, sobretudo, contribuir para melhorar as aprendizagens.

Enquanto a dissemina¢ao do manual escolar, da lousa ou da esferografica se alargou a todos
os alunos pois, nao s6 eram instrumentos relativamente baratos como de facil transporte, arrumo
ou manutengao, outros tiveram sorte bem diferente, como os gravadores, projetores, televisores
que se mantiveram quase ausentes na generalidade das salas de aula em Portugal. Alguns
equipamentos eram demasiado caros, outros exigiam infraestruturas adequadas para as quais as
escolas nio tinham condicdes.

E bem evidente da analise das revistas portuguesas que o uso das Tecnologias nio constitufa
preocupac¢do nem suscitava interesse. Nelas encontram-se diversos textos que, ao longo dos anos,
apelam a necessidade de formacao docente, mas nao especificam a necessidade de formagao dos
professores para um uso pedagogico destes recursos tecnolégicos, refor¢ando a ideia de que o uso
de recursos audiovisuais ndo se encontraria entre as prioridades de formagao para os professores
portugueses, porque também estes recursos nao estariam ao dispor da maior parte dos professores
portugueses. Ainda que Tulio Tomaz (1964) indicasse que, nos anos 60, se comecou a viver a
euforia dos auxiliares técnico-didaticos (auxiliares audiovisuais, musica, radio, televisao e, nos anos
60, a “maquina de ensinar”), ela ainda nao se afigurava como uma pratica reivindicada. Contudo,
este mesmo professor ja se referia a conveniéncia de que todos estes recursos fossem usados a
partir de uma preparacdo prévia e da devida integragao nos objetivos de aprendizagem para os seus
estudantes. Na verdade, como Moderno constatava, mais tarde, “muitas vezes, estes meios
[audiovisuais| dao entrada nos estabelecimentos de ensino sem que seja levantada a questao
respeitante as necessidades, interesses e preparagao dos professores” (p. 181).

Ainda que estejamos diante de um estudo panoramico sobre a introdugio e a utilizagao de
Tecnologias audiovisuais na escola, ele torna ja bastante visivel a situagao que se verificou em
Portugal, ao longo da maioria das décadas do século XX. Ha noticias da chegada dessas Tecnologias
a algumas escolas do pais, sobretudo aquelas que tinham gente com poder para conseguir que
fossem adquiridas e capacidade para lhes dar uso. Mas tudo indica que se esta perante objetos
“exoéticos”, usados para prestigiar 0 momento e a institui¢ciao, e nao como meios de largo alcance
pedagdgico. As aulas eram, em geral, pensadas sem ser equacionado o uso dos audiovisuais, que
também escasseavam ou eram mesmo inexistentes na maioria dos estabelecimentos escolares do
pais. A situagio melhora na segunda metade do século XX, mas de forma bastante lenta e pouco
consistente. Mas a medida que os equipamentos se tornavam mais acessiveis e os professores
estavam mais sensfveis a pedagogia, o ensino come¢a a ver serem introduzidos os meios
audiovisuais, ainda que dificilmente estes tivessem uma utilizagio pedagogicamente consistente e
generalizada. O crescimento da escolarizagdo acentua-se e as dificuldades de resposta sio muitas.
O dinheiro nao chega para tudo e, obviamente, ha prioridades que nao passam pelos equipamentos
audiovisuais.
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Abstract

This systematic literature review aims to an-
alyze the pedagogical experiences with the
use of technologies in Portugal between the
seventies of the twentieth century and today.
It sought to understand how they were intro-
duced into school over fifty years. A total of 47
articles were selected and analyzed from the
SCOPUS, SCIELO and Web of Science indexing
databases. It was found that, despite a certain
conservatism very focused on the instrumental
use of technology, more practices with peda-
gogical intent and more focused on the active
participation of students have been imple-
mented in recent years, highlighting the grow-
ing importance of teacher training in this field
of digital technologies, with the aim of making
teachers more competent and fluent in the
pedagogical use of digital tools.

KEYWORDS

Portugal, Technology, Digital, Education, Basic
and secondary education.

Resumo

Este trabalho de revisdo sistematica da lite-
ratura visa analisar as experiéncias pedago-
gicas com recurso a tecnologias em Portu-
gal, entre os anos setenta do século XX e a
atualidade, procurando compreender como
foram sendo introduzidas na escola ao longo
de cerca de cinquenta anos. Foram selecio-
nados e analisados 47 artigos das bases de
indexagdo SCOPUS, SCIELO e Web of Scien-
ce. Verificou-se que, apesar de algum con-
servadorismo ainda na utiliza¢gdo da tecnolo-
gia, muito centrada no seu uso instrumental,
NOs anos mais recentes tém-se concretizado
mais praticas com intencionalidade pedago-

gica e mais focadas na participacdo ativa dos
estudantes. Constatou-se também a impor-
tancia crescente da formacao docente neste
dominio das tecnologias digitais, com o ob-
jetivo de tornar os professores mais com-
petentes e fluentes no uso pedagodgico do
digital.

PALAVRAS-CHAVE

Portugal, Tecnologia, Digital, Educac¢do, Ensino
basico e secundario.

Resumen

Este trabajo de revision sistematica de la litera-
tura, tiene como objetivo analizar las experien-
cias pedagogicas con el uso de tecnologias en
Portugal, entre los afios setenta del siglo XXy la
actualidad, tratando de comprender como se
introdujeron en la escuela a lo largo de unos
cincuenta afios. Se seleccionaron y analizaron
47 articulos de las bases de datos de indexa-
cion SCOPUS, SCIELO y Web of Science, y se
encontré que, a pesar de cierto conservaduris-
mo en el uso de la tecnologia, muy centrado en
su uso instrumental, en los Ultimos afios se ha
convertido en practicas mas materiales con vo-
cacion pedagobgica y mas enfocadas a la partici-
pacion activa de los estudiantes, destacando la
importancia creciente de la formacion docente
en este campo de las tecnologias digitales, con
el objetivo de hacer que los docentes sean mas
competentes y fluidos en el uso pedagdgico de
lo digital.

PALABRAS CLAVE

Portugal, Tecnologfa, Digital, Educacion, Educa-
Cion basica y secundaria.
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1. INTRODUCTION

Technology has influenced the school institu-
tion in a socially complex and non-linear rela-
tionship, which from an early age has been wel-
coming and transforming its own culture based
on the new possibilities offered by the different
technological artifacts that have contributed,
above all, to improve the communication pro-
cess. On the one hand, given the growth in the
number of students, schools needed to create
conditions to adapt; on the other hand, the in-
crease in education turns out to be intrinsically
linked to technological development.

However, when analyzing in particular the Por-
tuguese case and how the introduction of te-
chnological innovations in education occurred
at the beginning of the 20th century, it seems
that these novelties (cinema, radio, various au-
dio equipment and, in the second half of the
century, television) ended up having a slow di-
ffusion, sporadic, playful and almost exotic use.
It was seldom integrated into pedagogical prac-
tices with the aim of improving teaching and
learning processes.

This situation came from the scarcity of resour-
ces in most educational institutions, but it was
also the result of almost zero concern for the
training of teachers for the pedagogical use of
technology.

The main objective of this work was to provi-
de a contemporary vision of the use and the
way in which education has appropriated tech-
nology since the introduction of computerized
teaching in Portugal. In this sense, we sought
to analyze the pedagogical experiences in the
use of technologies in Portugal between the
seventies of the 20th century and today, trying
to understand how they were introduced in the
Portuguese educational context, what type of
pedagogical experiences were being carried
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out and what concerns have existed in the
sense of preparing teachers for the pedagogi-
cal use of these technologies. An attempt was
made to understand how or in what way they
have become “educational technologies”, in the
sense attributed by Silva (1989), by underlining
that “talking about educational technology es-
sentially means making the educational pro-
cess more effective and talking about efficiency
means improving the learning” (p. 39), or Sarra-
mona (1986) presenting the idea that educating
oneself meant” becoming a man” and technolo-
gy gave its contribution to make it even better.

2. THE EVOLUTION OF
TECHNOLOGY IN SCHOOLS:
FROM “SPELLING MACHINES”
TO DIGITAL TECHNOLOGIES

It was in the 1960s that the first computers and
the first generation of “Computer Aided Ins-
truction” (CAl) emerged, taking inspiration from
the Pressey machine. However, they were too
expensive and did not achieve the expected
objectives, that is, they did not demonstrate
their usefulness in an educational context.

In the early days, the difference between CAls
and their predecessors, teaching machines,
was in the type of technology to present the
materials. Saettler (2004) explains that the stu-
dent responded to the questions (filling in the
spaces or marking the correct answer), imme-
diately obtaining an answer. In case the system
made a mistake, it immediately generated a
new question and if the answer was correct,
more material was presented. In other words, a
technological upgrade to the Pressey machine.

Despite having a very high value, the introduc-
tion of these first computers opened the door
to new experiences (Russel, 2006). Therefore,
when in the 70s their value fell enough to make



its introduction into the school environment
viable, there was a certain trend in its imple-
mentation in North American schools for fear
that the United States would be left behind in
terms of technological advances (Russel, 2006).

Teaching students to use computers seemed
to be the solution to this problem, as well as
ensuring that they were adequately prepared
for the new demands of an increasingly tech-
nological society (Russel, 2006). Finally, what
would be more important: computers could
contribute to making the educational process
more efficient.

In reality, what has been proven is that little by
little and between the 60s and 80s, more and
more schools began to have computers but still
with a very precarious educational use.

In 1960, PLATO (Programmed Logic Automated
Teaching Operations) began to be developed
at the University of lllinois, which allowed indivi-
dualized learning based on content previously
prepared by the teacher (Unwin & McAleese,
1978).

This was the first successful computer, followed
later by those produced by IBM and Apple. Ba-
sed on the ideas of Pressey and especially Skin-
ner (1958), IBM developed the IBM650 compu-
ter in 1953 and the first time it was used as a
teaching support equipment was in 1959 for
the training of American military pilots. (Tham-
mishetty, 2015). It didn't take long for them to
get to the schools.

The first IBM computer produced for a school
was installed in 1966 at Brentwood Elementary
School in East Palo Alto. In 1976, Apple also
launched its first computer and in 1978 won a
contest promoted by the Minnesota Educatio-
nal Computing Consortium to equip the state’s
schools with 500 computers.

In the post-World War | period, technologies
began to be used as “teaching aids’, beginning
in the 1960s to be called “learning aids” with the
introduction of a teaching program that even-
tually modified the teaching and learning pro-
cess in general, changed the teacher/student
relationship and optimized the processes in
the classroom (Silva, 1993).

Silva (1993) indicates that the way to talk about
“educational technology” was opened with edu-
cational research carried out in the 70s, the
development of cybernetics, and hypermedia
in the 80s.

In Portugal, this period of systemic approach
does not move away chronologically from its
development at the international level, with a
starting point in the 1960s and its affirmation
in the 1970s and, above all, during the 1980s.
This was characterized by the introduction of
educational technology as a component in tea-
cher training, whether initial or continuous, and
was accompanied by projects focused precisely
on the affirmation of educational technology as
a strategic area of the educational system itself
(Silva, 1993).

Concern for teacher training for the use of edu-
cational technologies grew especially from the
end of the 1980s, after the Portuguese educa-
tional reform, and became part of the teacher
training component as a curricular unit of diffe-
rent degree courses, postgraduate and cour-
ses. Silva (2001) states that “the Global Reform
Proposal presented in 1989 included, within
the scope of the curricular and pedagogical
reorganization plan, three execution programs
that especially value the implementation of
Educational Technology in the educational sys-
tem” (p. 245).

The first program involved the development of
a first technological project in the field of edu-
cation. It emerged in 1985 and was entitled MI-
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NERVA (Computer media in teaching: rationali- The educational use of computers is

zation / empowerment / updating) and had the now beginning to enter a maturity pha-
objective of bringing technologies closer to the se clearly supported by pedagogical
educational process. At the beginning of the reasons, both in terms of the design
1990s, state programs co-financed by the Eu- of educational software and in terms
ropean Community - Educational Development of strategies for the use of computers
Program for Portugal (PRODEP) appeared, in formal and informal school learning
which provided schools with various techno- environments (1989, p. 80.)

logical resources such as overhead projectors,
tape recorders, photocopiers, televisions, and
computers.

The 1990s saw the Internet arrive in Portugal
with different programs that spread the com-
puters in different Portuguese schools. In the
From then to the present, the education digiti-  2000s, educational environments were recon-
zation programs have been varied, always fo-  figured due to the growth of virtual environ-
llowing the different projects that the European  ments that allowed new interactions within the
Union has been developing and culminating in ~ school with other schools, creating collaborati-
the current Action Plan for the Digital Transi-  ve networks and even the “deterritorialization”
tion, with an area dedicated to education that  of the school and educational processes.

has been in force since 2020.
There was support for the acquisition of diffe-

Until the mid-80s, the introduction of technolo-  rent equipment, either by teachers or students,
gies in education was done without a real con-  equipping schools with computers, Internet
cern for their incorporation into pedagogical — connections, projectors, interactive white-
practices and their use as a resource to enhan-  boards, teacher training and also the develop-
ce educational processes. From the mid-80s  ment of programs to promote students’ digital
onwards, and as Figueiredo says: competence. (Figure 1).

Figure 1

Timeline of Portuguese and European programs on digital technologies in education
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The rapid evolution of computers, especially
in the last 20 years, and the possibilities they
provide, particularly with the development of
the Internet, has changed practices. In fact, “the
learning approach and the teaching of metho-
dological solutions begin to integrate other pe-
dagogical paradigms, in addition to those with
a behavioral and cognitive base, thanks to the
circularity that allows communication between
actors in real time” (Rosenberg, 2001, p. 25-29).
However, Rosenberg affirms that “the history of
the use of electronic technology for learning in
the school environment is full of promise and
failure” (2001, p. 26), wondering if the Internet
could change this situation.

On the one hand, information and communi-
cation technologies were born from the Por-
tuguese curricular reforms of the early 2000s
to integrate pedagogical practices and contri-
bute so that school culture plays its role in the
computerization of society (Pinheiro & Correia,
2014). On the other hand, we come to the year
2020 with the obligation of teaching completely
online during the periods of confinement gene-
rated by the COVID19 pandemic, both in Por-
tuguese and international schools, with visible
weaknesses in the teaching and learning pro-
cess in relation to the pedagogical use of digital
technologies and existing resources (Dias-Trin-
dade et al,, 2020).

In spite of everything, it is considered that the
spread of the Internet has allowed a new sta-
ge in terms of the incorporation of technology
in schools, especially with the development of
the web 2.0 and the development of a set of re-
sources that not only allowed the development
of collaborative and networked work (Bassani &
Barbosa, 2018; Selwyn, 2010), mentioned abo-

ve, but also a change in school culture towards
an era of “prod'users”, that is, a culture in which
students actively participate, create content
that then also use, build, co-build and expand
their knowledge from the information they co-
llect in their educational activities.

In the framework of the COVID-19 pandemic,
the Council of Ministers of Portugal approved
the Action Plan for the Digital Transition, which
is assumed as “the engine of transformation of
the country” (Council of Ministers, 2020, p. 8),
and which aims to implement a varied set of
measures to allow its digitization. These mea-
sures are organized into three main pillars, the
first dedicated to digital training and inclusion,
incorporating digital education, requalification,
and vocational training.

In the context of digital education, one of the
objectives for the training of young people is
the “transversal integration of technologies in
the different curricular areas of primary and se-
condary education” (Council of Ministers, 2020,
p. 12), having that transversal training is appro-
priate for the skills of the 21st century where
the role of technology, as mentioned in 2015 by
the World Economic Forum, will be fundamen-
tal to guarantee social and professional equity
for everyone in the world. Among the measures
to be adopted, teacher training is the sub-pillar
that refers to requalification and specific pro-
fessional training. Naturally, it will be essential
for an effective integration of technologies in
educational practices.

In fact, teacher qualification is essential for
effective integration of digital technologies in
schools (Alves et al., 2019; Asik, et al., 2020; Gu-
tiérrez-Fallar & Henrigues, 2020; Ricoy & Couto,
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2011; Rodrigues , 2020) throughout the educa-
tional process in order to create an integrated
culture aware of the potential that the digital
technologies have in the present and future of
young students, with the Portuguese govern-
ment committed to monitoring the European
reality and aware that digital skills are essential
to increase the country’s capacity and the de-
gree of competitiveness (Council of Ministers,
2020; Government of Portugal, 2017; Ministry
of Economy and Digital Transition, 2020).

However, it isimportant to understand how this
path has been built in Portugal, how the entry
of computers into schools and, more recently,
the spread of the digital signal has contributed
to changing practices.

3. THE STUDY

The work presented here is based on the me-
thodology of systematic literature review, fo-
llowing the methodological procedures recom-
mended by Petticrew and Roberts (2006).

3.1. DELIMITATION OF
RESEARCH QUESTIONS

The study carried out has the following re-
search question: What pedagogical experien-
ces with technologies have been carried out in
Portugal between 1975 and 2021 in Basic and
Secondary Education?

In this sense, some questions were outlined
that served to define the corpus of articles to
be selected:
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Q1 - What technologies have been in-
troduced into schools since 19757

Q2 - What kinds of pedagogical expe-
riences were the teachers developing?

Q3 - What is the teachers’ opinion on
the use of technologies in an educatio-
nal context?

Q4 - What is the relationship between
the diffusion of these technologies and
the training of teachers for their use?

3.2. CHOOSING THE SOURCES
OF ACCESS TO THE DATA

For data collection, the SCOPUS and Web of
Science databases were selected, considering
that they are spaces for scientific and academic
dissemination of excellence. After the first data
collection, these sources referred us only to
more recent texts, which is why the SCIELO da-
tabase was added as it could add relevant data
in the period referred to the initial decades of
the study.

3.3. KEYWORDS DEFINITION

The defined keywords (in Portuguese and Engli-
sh) sought to encompass the different aspects
that were intended to respond, that is, the in-
troduction of technologies and different digi-
tal resources, either from the perspective of
education in general or related to the process
teaching and learning, and also on the digital
competences of teachers. Table 1 presents the
number of results found.



Table 1

Keywords for search

Web of

SCOPUS SCIELO Total

Science

Technology AND Education 520 99 204 823
Tecnologia AND Educagdo 3 1 55 59
Technology AND Teaching 244 21 149 414
Tecnologia AND Ensino . 0 70 71
Technology AND Learning 270 74 175 519
Tecnologia AND Aprendizagem ] 0 53 54
Digital AND Education 158 54 181 393
Digital AND Educacdo 0 0 66 66
Digital AND Teaching 1171 13 113 237
Digital AND Teaching . 1 71 73
Digital AND Learning 147 62 149 358
Digital AND Aprendizagem 3 0 58 61
Audiovisual AND Education 54 3 11 68
Audiovisual AND Educac¢do . 0 2 3
Audiovisual AND Teaching Py 0 11 32
Audiovisual AND Teaching 0 ] 4 5
Audiovisual AND Learning 5 P 9 16
Audiovisual AND Aprendizagem 0 0 4 4
Digital environment AND Education 14 ] 37 46
Ambiente Digital AND Educac¢do 0 0 4 4
Digital environment AND Teaching 19 0 14 26
Ambiente Digital AND Teaching 0 0 4 4
Digital environment AND Learning 18 1 20 39
Ambiente Digital AND Aprendizagem 0 0 4 4
Game AND Education 113 32 26 171
Jogo AND Educacgdo . 0 19 20
Game AND Teaching 84 7 14 105
Jogo AND Teaching 5 0 17 22
Game AND Learning 113 66 23 202
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Jogo AND Aprendizagem

3 0 17 20
Digital competence 5 6 27 10
Competéncia digital 0 5 )8 30
Digital literacy os 13 3 100
Literacia digital 0 0 3 3
TOTAL 1965 459 1668 4092
3.4. STUDY SELECTION Inc3- The study discusses the digital

The studies were selected according to a set of
previously defined inclusion and exclusion cri-
teria, which served as the basis for the analysis
of the titles, abstracts and keywords of the co-
llected articles. An initial search criterion refe-
rred to the exclusive collection of articles from
peer-reviewed journals related to activities ca-
rried out in Portugal or by Portuguese authors
in the period between 1975 and 2021.

Inclusion criteria:

Inc1- The study reports experiences of
the use of educational technologies in
an educational context

Inc2- The study presents a theoretical
reflection on the use of educational te-
chnologies
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competences necessary for the use of
technologies in educational contexts

Exclusion criteria:

Exc1- The study does not concern re-
search carried out in Portugal

Exc2- Repeated study

Exc3- The study is not about non-hi-
gher education

Exc4- Studies not available for access

Exc5- Studies with irrelevant content
for the research context of this work

After applying these criteria, 66 papers were
selected from the set of 4092 results found, as
shown in Table 2.



Table 2

Selected and excluded results (1st. Stage)

Da 5 D 0
Exc1 Exc2 | Exc3 | Exc4 | Exc5
SCOPUS 1965 1680 | 148 35 1 91 10
Web of 459 10 | 155 | 71 | 5 | 172 46
Science
SCIELO 1668 1586 58 3 1 10 10
TOTAL 4092 3276 | 361 109 7 273 66

In a second phase, a more detailed study was
carried out and the articles were analyzed in
their entirety. This resulted in the exclusion of
ten texts from the Web of Science, one from
SCOPUS and one from SCIELO, as it was de-
termined that they were not in the research
context (Exch). Four studies were excluded
from the Web of Science list for referring to
repeated content related to the same projects

(Exc2). One text was excluded from the Web of
Science list because it was not related to non-hi-
gher education (Exc3). Two texts were excluded
from the Web of Science because they did not
contain information related to Portugal (Exc1)
(Table 3). By excluding the aforementioned
texts, the corpus to be analyzed resulted in a
total of 47 articles.

Table 3

Final table with selected and excluded results

Da 0 i
Excl Exc2 Exc3 Exc4 Exch
SCOPUS 1965 1680 148 35 1 92 9
Web of
Science 459 12 159 72 5 182 29
SCIELO 1668 1586 58 3 1 11 9
TOTAL 4092 3272 365 110 7 285 47
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4. RESULTS

The selected texts were rigorously analyzed in
order to understand which were more focused
on the teacher and which were more focused
on the student. It was concluded that this distri-
bution was almost equivalent (Table 6) with 24
studies focused on the teacher (51.1%), 18 stu-
dies focused on the student (38.3%) and 5 stu-
dies (10.6%) that articulate the teacher-student
relationship in the experiences presented.

Furthermore, it was found that 35 texts (74.5%)
present empirical studies, while only 12 texts
(25.5%) follow a literature review or theoretical
essay methodology.

Regarding the connection of these works with
the research questions, the studies focused on
student learning reflect the experiences and
their effects on these learnings and on the mo-
dification of practices, increasingly associated
with the production of knowledge, that is, in-
creasingly articulated with an idea of “prod'use”
of resources at the service of learning.

In the case of teachers, the fact that there are
several texts related to their training in the use
of technology stands out (34%), to then divide
them between studies that present different
technologies or present practices carried out
with different digital technologies (Table 4).

It should be noted that there are two studies
included in the second quarter that already
refer to experiences during the period of the
pandemic.
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Table 4

Approach of the studies selected by research question
de

F % F % F %
01 10 | 213 7 14.9 3 6.4
02 14 | 298 5 10.6 3 6.4
03 16 | 340 8 17.0 4 8.5

04 0 0.0 16 | 34.0% 0 0.0

5. DISCUSSION

5.1. INTRODUCING
TECHNOLOGIES IN SCHOOLS
SINCE THE DEVELOPMENT
OF COMPUTERS

In Portugal, starting in the 1980s, technological
innovations associated with computer science
and programmed teaching expanded, partly
as a result of the development of government
programs such as those mentioned in point 2.

There are several studies from the 80s and 90s
that show the introduction of a diverse set of
equipment:

- Linked to audiovisual, with techno-
logical innovations of audio and video
such as cassette recorders and players
and later on CD and DVD.

- Linked to the introduction of compu-
ters themselves in schools, in coordi-
nation with government programs to
support the acquisition of this equi-
pment, both for schools and for tea-
chers and students.

- Linked to multimedia and, as Silva
(1993) refers, focused on the construc-
tion of the multidimensional scenario



and the cognitive representation of
knowledge.

The Internet and the speed of technological in-
novations of the 21st century quickly reached
the Portuguese classrooms. First, computers,
video cameras, cameras, projectors and prin-
ters have become devices that exist in many
schools, mainly in instrumental use, “as a spe-
cific study objective in certain subjects [...], as
an aid or tool for the study of other disciplines
[...] as support for management and adminis-
tration activities, not specifically for teaching”
(Henriques et al., 2012, p. 11).

More recently, interactive whiteboards, laptops
(highlighting the example of the Magalhdes
computer) and mobile technologies, such as
smartphones and tablets, and even the use of
robots have been introduced.

However, it is necessary to understand how
these items have been integrated into teaching
practices.

5.2. PEDAGOGICAL
EXPERIENCES DEVELOPED
BY TEACHERS

With the development of technologies, their
use becomes more complex, with an empha-
sis on what students can do with these diffe-
rent resources. Among the selected texts and
as mentioned in point 3, the studies presented
have their focus on the development of lear-
ning and the improvement of transversal skills.
These also reveal some concerns for the de-
velopment of digital competences of students
(Martins and Fernandes, 2015; Pinto and Oso-
rio, 2019) and their media literacy (Costa et al.,
2018).

Although some of the studies are carried out
with specific educational levels, the skills wor-
ked and the objectives set can easily be adap-

ted to other study cycles, since they focus on
the use of technology as a means for the deve-
lopment of both disciplinary activities.

The resources presented in these studies are,
in fact, quite varied. For example, the use of di-
gital books to develop reading and interpreta-
tion skills (Gongalves & Almeida, 2016), digital
manipulatives (Sylla et al. 2015), podcasts (Cou-
tinho & Mota, 2011) or social networks that
enhance the development of informal learning
(Moreira et al., 2019).

Itis true that gamification is the most presented
strategy (it represents 41% of the approach of
studies that present pedagogical experiences),
with or without the use of mobile technologies
and even including a new form of interaction:
augmented reality. As Student and Dietrich
(2020) refer, it has increasingly become a rea-
lity, mainly as a result of the democratization of
mobile technologies.

In fact, tablets and smartphones found their
way to help the development of teaching and
learning activities, appearing clearly in 27% of
the experiences reported in these studies.

There are examples among the selected stu-
dies that clearly demonstrate the diversity
of possibilities that the complexity of both
the equipment and the software itself have
allowed. For example, augmented reality and
digital manipulatives (Sylla et al., 2015), the use
of storytelling or activities such as those pre-
sented by Rodrigues and Bidarra (2014) that
use different platforms.

As Almeida (2018) points out, there are still
several teachers who use digital technologies
as a teaching support and not so much as a
practical learning support that have significant-
ly changed the pedagogical approach. They do
not provide a real innovation or reconfiguration
of the educational process.
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5.3. OPINION ON THE USE
OF TECHNOLOGIES IN AN
EDUCATIONAL CONTEXT

Among the studies analyzed, there is a tenden-
cy (28.6% of the texts) to associate technolo-
gies with either high levels of motivation and
satisfaction (Barros et al.,, 2020; Gongalves & Al-
meida, 2016; Faria et al., 2019), or with a more
effective learning (22.5% of the texts) (Santos &
Alves, 2017).

The positive aspects are varied, considering
that the active participation of the students
helps to increase the sense of self-esteem (Pin-
to & Osdrio, 2020), allows a better communica-
tion between the actors in the educational pro-
cess (Fartura et al,, 2014) and it also improves
knowledge exchange (Moreira et al.,, 2019). As
Gongcalves and Almeida (2016) point out, new
ways of teaching are configured, but also new
ways of learning.

Costa et al. (2020) highlight that, for example,
the use of augmented reality contributes to a
different experience, bringing students closer
to a “real experience” and combining the playful
side of these strategies with learning.

There are references from Fernandes et al.
(2016) and Moniz et al. (2021) regarding the
importance of the teacher as a mediator of all
these activities, not only in their planning, but
also in their implementation.

5.4. RELATIONSHIP BETWEEN
THE DISSEMINATION OF
THESE TECHNOLOGIES

AND TEACHER TRAINING

The lack of teacher training has long been poin-
ted out as a justification for an incipient, con-
servative or instrumental use of technologies in
the classroom, which is why it is recognized as
essential.
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The fact that the Teaching Career Statute gua-
rantees teachers regular access to continuous
training to update and improve their knowled-
ge and professional skills and, especially since
2007, the fact that continuous training in ICTs
has been considered a priority (Ricoy & Couto,
2011), greatly increased the offer and, of cour-
se, the participation.

However, the initial training of teachers does
not require the existence of curricular units
related to educational technologies, althou-
gh the legislation indicates that initial training
must include an area of general educational
training that encompasses “the knowledge,
skills and attitudes common to all relevant tea-
chers for their performance in the classroom”
(Decree-Law No. 79/2014, of May 14, art. 9, p.
2891) Thus, despite the concern that initial tra-
ining teaching is a reality (Asik, et al.,, 2020; Gu-
tiérrez-Fallar & Henriques, 2020; Ricoy & Couto,
2011; Rodrigues, 2020), it is observed that it is
still insufficient (Ricoy and Couto, 2011).

Regarding training for the use of technologies,
Gutiérrez-Fallas and Henriques (2020) and
Sampaio (2016) highlight the need to organize
training according to the TPACK model, “pre-
senting both pedagogical and technological
concerns, considering the context of each tea-
cher and respective students” (Sampaio, 2016,
p. 223).

In addition, there is also a frequent preference
for training courses that have a relatively long
duration, since it allows a better understanding
of the effect it has on the teaching practice.
Thus, the authors of these works manage to ve-
rify that the apprentices are beginning to mo-
dify their practices, promoting more active and
dynamic classes and that they are beginning to
make use of technologies as a means for the
development of innovative, dynamic and active
learning (Carlos et al. al. al., 2018; Montez & Ai-



res, 2013; Sampaio, 2016), although they con-
sider that these changes do not occur overni-
ght, but rather are slow processes that need “a
certain maturation to generate transformation”
(Sampaio, 2016, p. 222).

More recently, the relevance of the topic of
digital teaching competences has been more
evident, the DigCompEdu framework develo-
ped by the European Union being one of the
most prominent. Based on this framework, the
European Union developed a self-assessment
questionnaire on digital teaching competences
(the DigCompEdu Checkin), which was subse-
quently validated for the Portuguese popula-
tion by Dias-Trindade et al. (2019). In the same
way, Sampaio (2016) mentions the importance
of a training more focused on specific scientific
areas, or in an articulation between pedagogy,
content, and technology. What this question-
naire allows, as mentioned by Dias-Trindade
and Ferreira (2020), is that each teachers can
“define which of the trainings they should take,
even investing first in those in which they have
encountered the greatest difficulties and ad-
vancing according to their interests to evolve at
their own pace towards achieving digital fluen-

oy (p. 181).

The study carried out in Portugal using this
questionnaire (Dias-Trindade & Moreira, 2020)
showed, for example, greater weaknesses in
terms of more articulated competences with
adaptation to the different needs of students.
Greater difficulties arise to adapt to the digital
context when referring to feedback, self-regu-
lated learning and adaptation of learning, that
is, practical work according to the needs of the
students. On the other hand, the competen-
ces related to the individual work of a teacher,
with a reflective and planning practice, are tho-
se that collect, on average, the highest results
(Dias-Trindade & Moreira, 2020). The study by
Ricoy and Couto (2011), also based on the Di-

gCompEdu framework, shows that there are
some gaps in practices related to digital secu-
rity among participants who are still in initial
teacher training.

Having made this reflection, it is also impor-
tant to highlight the two studies published in
the context of a pandemic. Dias-Trindade et
al. (2020) provide an overview of the transition
from a face-to-face regime to remote emergen-
¢y education in Portugal (compared to Brazil as
well). In turn, Moreira et al. (2020) reinforce the
need for teacher education and training for di-
gital educational contexts.

6. CONCLUSIONS

With the technological advances of the last 60
years, computers have become increasingly
powerful and portable. With the arrival of the
Internet, they can be interconnected and have
recently been associated with new mobile digi-
tal equipment that allows, as recognized in the
studies analyzed, greater interactivity and parti-
Cipation based on methodologies that teachers
can promote.

However, many authors acknowledge that the
use given to the technologies that have ente-
red schools (computers, projectors, interactive
whiteboards, tablets, among others) has been
conservative and little associated with innova-
tive practices. But they also point out that for
renewal to take place it is necessary to invest in
training to provide teachers with digital compe-
tences that allow them to use technologies with
pedagogical intentions.

Since the 1980s, there have been many pro-
jects that Portuguese governments have de-
veloped in association with European projects
to digitally train teachers and even to equip
schools and the school community. However,
when analyzing the sample collected for this
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study, it seems that there is still a long way to
g0, which, for several authors, should begin
with initial teacher training.

In general terms, these works show the evolu-
tion that technology has had in an educational
context, although it must be recognized that it
is slower than desirable. However, in the last 20
years there has been a more effective use of
technology by students, pointing to an increa-
singly active and participatory learning, which
may lead us to consider that this more recent
stage in the relationship between technologies
with school is becoming an era of “prod'users”,
where students interact with technologies
and their teachers to learn and expand their
knowledge, also contributing to the production
of new content in a constant interaction be-
tween production and use. As Oliveira (2020)
affirms, it is essential to think of a “School that
makes learning, instead of teaching, where the
student is the builder of his life project. [...] A
School where digital skills are transversal and
where the student is a user / producer of te-
chnology” (p. 497). Hence the importance, also,
of developing digital competences not only for
teachers, but also for students.

The pandemic that began in 2020 made the
needs more visible and accelerated the pro-
cess of digitizing schools, a process that was
already underway in Portugal within the fra-
mework of Portugal INCoDe.2030 (National
Initiative for Digital Competences e.2030), ini-
tiated in March 2017, and that in April 2020,
on the path of digital training in the country,
reinforces the commitment to Digital Educa-
tion through Resolution of the Council of Mi-
nisters No. 30/2020. This resolution approves
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the Action Plan for the Digital Transition, which
includes a strategic area focused on “Capacity
and digital inclusion of people” through Digital
Education and provides a digitization program
for schools that includes the commitment to a
digital training plan for teachers, in addition to
the access to digital resources and equipment.

This is in line with the idea of a digital school
where teaching and learning processes are
increasingly enriched with digital technologies
and where humans and non-humans interact
collaboratively with the objective of teaching,
learning and building knowledge in an active
and participatory manner. This is the objective
of the Portuguese school, a school that makes
use of technology and digital elements to bring
“students closer to the productivity and colla-
boration tools that they can find in a professio-
nal work environment” (Resolution of the Coun-
cil of Ministers no® 30/2020, p. 15), that is, a fully
developed school in an era of “prod'users”.
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Abstract

Today we live in an era where real and virtual are ever more intertwined, but also
where there is still a long way to go when it comes to integrating digital technologies
in educational environments. It is arqued, therefore, that it is necessary to under-
stand what it means to be digitally competent and, above all, to realize that this
construct includes digital literacy and fluency as stages of an evolving knowledge. In
this context, the DigCompEdu CheckIn questionnaire allows teachers to identify their
proficiency in the use of digital technologies and to suggest strategies to overcome
existing difficulties and achieve what may be considered as digital fluency, that is,
not only making use of digital technologies, but to understand when this use is cost
effective to achieve the desired goals. This paper presents the preliminary results
of a pilot study conducted in a higher education institution as an example of the
relevance of DigCompEdu CheckIn as a self-assessment model for determining the
digital proficiency stage in which teachers are and what is the appropriate training
for them to evolve towards digital fluency. The feedbacks provided by the question-
naire, in addition to identifying the areas where teachers are most fragile, provide
suggestions for improvement, allowing the design of specific training that adapts
to individual needs. Thus, each teacher, at his own pace, can attend appropriate
training, depending on the levels obtained in each of the questionnaire’s six areas
of competence.

Key Words: Digital Competence; Digital Literacy; Digital Fluency, Teacher Training

Resumen

Hoy vivimos en una era donde lo real y lo virtual estdn cada vez mds entrelaza-
dos, pero también donde todavia hay un largo camino por recorrer cuando se trata
de integrar tecnologias digitales en entornos educativos. Se argumenta, por lo tanto,
que es necesario comprender lo que significa ser digitalmente competente y, sobre
todo, darse cuenta de que esta construccion incluye la alfabetizacion y la fluidez
digitales como etapas de un conocimiento en evolucion. En este contexto, el cues-
tionario DigCompEdu CheckIn permite a los profesores identificar su competencia
en el uso de tecnologias digitales y sugerir estrategias para superar las dificultades
existentes y lograr lo que se puede considerar como fluidez digital, que no solo hace
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uso de las tecnologias digitales, sino también para comprender cudndo este uso es
rentable para lograr los objetivos deseados. Este documento presenta los resultados
preliminares de un estudio piloto realizado en una Universidad como un ejemplo
de la relevancia de DigCompEdu CheckIn como modelo de autoevaluacion para de-
terminar la etapa de competencia digital en la que se encuentran los profesores y
cudl es la capacitacion adecuada para evolucionar hacia la fluidez digital. Los fe-
edbacks proporcionados por el cuestionario, ademds de identificar las dreas donde
los profesores son mds frdgiles, proporcionan sugerencias para mejorar, permitiendo
el diserio de formacion especifica que se adapte a las necesidades individuales. Por
lo tanto, cada profesor, a su propio ritmo, puede asistir a la formacion adecuada,
dependiendo de los niveles obtenidos en las seis dreas de competencia del cuestio-
nario.

Palabras clave: Competencia Digital; Alfabetizacion Digital; Fluidez Digital; Forma-
cion Docente

Resumo

Vive-se hoje uma Era onde real e virtual se confundem cada vez mais, mas tam-
bém onde ainda existe um longo caminho a percorrer no que diz respeito a inte-
gracdo das tecnologias digitais em ambientes educativos. Defende-se, assim, que é
necessdrio compreender o que significa ser competente digital e, sobretudo, perceber
que dentro deste constructo estdo incluidas a literacia e a fluéncia digitais, enquan-
to etapas de um conhecimento em evolugdo. Neste contexto, o questiondrio DigCom-
pEdu CheckIn, vem permitir aos docentes identificar a sua proficiéncia ao nivel do
uso das tecnologias digitais e sugerir estratégias para ultrapassar as dificuldades
existentes e alcangar aquilo que poderd ser a verdadeira fluéncia digital, ou seja,
ndo so fazer uso das tecnologias digitais, mas compreender quando € que esse uso é
efetivamente rentdvel para atingir os objetivos desejados. Neste texto apresentamos
os resultados preliminares de um estudo piloto realizado numa instituigdo de ensi-
no superior como exemplo da relevdancia do DigCompEdu CheckIn enquanto modelo
de autoavaliacdo para determinagdo do estddio de proficiéncia digital em que os
docentes se encontram e qual a formacdo adequada para a sua evolugdo no sentido
de obtencdo da fluéncia digital. Os feedbacks fornecidos pelo questiondrio, para
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além de identificarem as dreas onde os docentes se encontram mais fragilizados,
apresentam sugestées de melhoria, permitindo desenhar formagdes que se adaptam
as necessidades individuais. Desta forma, cada docente, ao seu préprio ritmo, pode
frequentar formagdo adequada, em fungdo dos niveis obtidos em cada uma das seis
dreas de competéncia que o questiondrio comporta.

Palavras chave: Competéncia Digital; Literacia Digital; Fluéncia Digital; Formagdo
Docente

1. Introduction

The growing use of Digital Information and Communication Technologies (DICT)
in education has led to new ways of teaching and learning at all levels of educa-
tion, compelling educators to acquire digital competences to achieve the desired
educational outcomes. To this end, schools have been adapting to a world that is
increasingly more digital, where resources and devices that before were only used
for social or recreational purposes are gaining more and more prominence in the
classroom and also contributing to creating new formal, non-formal and even in-
formal educational spaces.

Rethinking educational processes and establishing new ways to design how
learning takes place is becoming increasingly important. In fact, learning is in-
creasingly taking place in a mix of spaces, in the classroom and/or via distance
learning, and today teachers and students are immersed in a digital culture that
“has resulted in the coming together of the online and offline, to the extent that
the school and the world have merged through network connections” (Pretto, &
Avanzo, 2018, p. 49).

Teachers must, therefore, know how to use DICT to create sustainable learning
scenarios, implementing teaching strategies that motivate learning and inspire
creativity, by using digital tools that are part of their students’ daily lives. Since
society is increasingly more hybrid, this must be harnessed to create quality ed-
ucational environments where young people who today are immersed in a digital
culture can feel truly integrated.
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That is why we have focused our attention on developing competences for open
and interconnected digital education, combining natural educational practices,
understood to be socialisation practices, with the benefits of using digital technol-
ogies. This notion is the result of an awareness that today’s student “brings with
them diversified knowledge acquired outside of the educational environment. They
always have a mobile device at hand. They have discussions and share opinions in
virtual spaces. They communicate through hypertexts, viral apps, games and the
like” (Hansen, & Silva, 2016, p. 274).

With the emergence of this hyper-connected hybrid generation, that moves
seamlessly between the real and virtual spaces, it has become imperative for teach-
ers to develop digital competences so as to use DICT to achieve the desired educa-
tional outcomes. In this context, teachers must know how to use digital technol-
ogies to create sustainable learning scenarios, implementing teaching strategies
that include the integration of DICT into motivating and creative environments, by
using digital tools that are part of their students’ daily lives.

This is particularly important because, since these students are increasingly
accustomed to constant use of digital technology, teachers need help in learning
how to adapt the use of these technologies to educational environments, working
together to create quality learning environments, “learning to learn” in digital
environments, “learning to work” in a digital society and “learning to use” all
possible digital tools, thus achieving true digital fluency.

However, one must effectively understand what “digital competences” are and
how they are linked to the concepts of “digital literacy” and “digital fluency” to
be able to identify how to progress between these two concepts, to achieve gen-
uine and full proficiency in the use of digital technology, particularly as regards
the use thereof in an educational context. These concepts have been defined, and
their meanings combined and confused. However, given their complexity, there
has been no real consensus among authors.

In recent years, several programmes have been designed for a clearer under-
standing of what competences are required for a digitally enhanced education.
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Some also focus their attention on creating strategies to assess the respective
digital competences and, a posteriori, act based on the needs of the stakeholders
in the education process to effectively be able to use digital technology to create
sustainable, innovative pedagogical scenarios.

We will provide a description of DigCompEdu CheckIn, a European framework
that allows teachers to reflect on their strengths and weaknesses in using digi-
tal technologies in education and, based on the feedback received, discern what
training they need to achieve digital fluency. The preliminary results of the frame-
work underway will be presented as a means to illustrate the importance of this
survey as a strategy for the self-assessment of digital competences, grouped into
areas of competence, allowing each teacher to identify the areas in which they
require more training and investment to achieve digital fluency.

The introduction of digital technologies in different scenarios and environ-
ments of human activity, including education and training, has contributed to the
design of cooperation-based learning models and methodologies. Acquiring these
types of co-operative and collaborative skills is of great importance in the area of
education and must be common to all areas of people’s lives.

The educational paradigm, therefore, must change, with schools placing value
in digital education, that is, creating conditions to foster enriching pedagogical
practices using digital technologies, and also by investing in digital education
training for teachers.

On the other hand, developing cross-cutting skills is currently on the education
agenda, with different international bodies such as UNESCO, the European Union
and the World Economic Forum pointing out, with regard to the development of
such skills, the role digital technology can play in creating learning environments
that benefit the learning processes of students directly, not only because they
exist in schools, but because “the potential contribution implies a stage of trans-
formational adoption of digital technologies from a methodological perspective.
Digital technologies, understood as ‘technologies for learning’, are a key element
of change in the classrooms” (Generalitat de Catalunya, 2018, p. 5).
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1.1. Digital competences

Defining “competence” has given rise to slightly different definitions, depending
on how the term is used by the various authors. There are also those, such as Boterf
(2005), who acknowledge that it is difficult to define the term without diminishing
the breadth of its meaning. However, it is commonly accepted that the concept en-
compasses a set of knowledge, ideas, attitudes, diverse cognitive resources, and action
and assessment schemes to, as Perrenoud (1999, 2001) says, address diverse situations.

In the field of education, competences can be understood to mean “a complex
combination of knowledge, skills and attitudes that lead to effective human action
in different contexts. They are diverse in nature: cognitive, metacognitive, social
and emotional, physical and practical.” (Martins, 2017, p. 5).

Today, with all the demands of a fast-paced global world where the transition
between analogue and dialogue is widespread, it has become imperative that the
competences of both teachers and students also include the ability to make critical
and informed use of different digital technology resources, in order to enhance
their own teaching and learning processes.

As such, and to explain the notion of “competences for the 21st century” to
teachers, Pedro and Matos (2019), state that “digital information management
and organisation competences, linked to metacognition, communication and col-
laboration, and to ethical and social aspects, must be regarded as core skills, thus
encompassing the different practical, technical, pedagogical, scientific and ethical
dimensions” (p. 349), which, in essence, resembles the TRACK model defined by
Mishra and Koehler (2006), and claims that teachers should be capable of combin-
ing teaching, content and technology.

So, how does one define what digital competences are? The concept naturally
encompasses the ability to work in digital environments, incorporating the tech-
nological and digital component in the pedagogical component. However, this
“digital competence” should translate into the ability to bring knowledge and
attitudes to bear for the effective use of digital technology in the classroom.
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As explained in the document published by Generalitat de Catalunya (2018),
the digital competences of teachers must include the ability to mobilise and trans-
fer knowledge, strategies, skills and attitudes, by using digital technologies to
address specific situations. The document states that digital competences should
help teachers:

a. Facilitate students’ learning and the acquisition of their digital competence.

b. Carry out processes for improving and innovating teaching according to the
needs of the digital era.

c. Contribute to their professional development in accordance to the changes
that take place in society and in schools. (p. 11)

Therefore, to develop these competences, teachers need to be critical, especially
when it comes to discerning the use that can be made of the different digital tech-
nologies and the resources to which they provide access (European Parliament and
the Council, 2006; INTEF, 2017; Ilomaki, Paavola, Lakkaka, & Kantosalo, 2016),
and have the creativity and confidence to use the different digital resources to
achieve the desired goals in respect of employment, education, leisure, inclusion
and engagement in society (INTEF, 2017). Indeed, as Ilomdki, Lakkaka, and Kanto-
salo (2011) explain, the definition of digital competence is somewhat linked to po-
litical and regional issues, “reflecting beliefs and even wishes about future needs,
and has its roots in the economical competition in which the new technologies are
regarded as an opportunity and a solution” (p. 1).

The majority of the authors, therefore, acknowledge that digital competences
are not limited to those which enable the development of tasks for personal be-
nefit, but that mastering these skills can also contribute to achieving collective
goals (Erstad, 2006; Gansmg, 2009; Ilomdki et al., 2016; From, 2017; Ferrari, 2012;
Claro et al., 2012).

In the field of education, teachers’ digital competences must necessarily de-
monstrate not only their own work capacity, but also their ability to use digi-
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tal competences to facilitate and advance learning by their students, thus hel-
ping to enhance development of the student’s digital competences. Ranieri, Bruni
and Xivry (2017) specifically explain that the concept includes different types of
knowledge:

e Digital and media knowledge and competences - being able to use effec-
tively media languages and digital tools with the awareness of socio-ethical
implications

e Didactic transposition of digital and media knowledge and competences -
the capacity to teach the media, applying pedagogical and didactic knowl-
edge to digital technologies

e Didactic transposition of disciplinary contents through the use of media and
digital technologies - the ability to use the media to teach a specific subject
matter. (p. 11)

Ferrari (2012) also explains that digital competences include “learning domains;
tools; competence areas; modes; purposes” and that the concept is complex since
it is

a set of knowledge, skills, attitudes, abilities, strategies, and awareness that
are required when using ICT and digital media to perform tasks; solve prob-
lems; communicate; manage information; collaborate; create and share content;
and build knowledge effectively, efficiently, appropriately, critically, creatively,
autonomously, flexibly, ethically, reflectively for work, leisure, participation,
learning, and socialising (p. 30).

Given that the above is such a comprehensive (and complex) definition, the next
section discusses how this concept can include a journey, advancement, from basic
knowledge and skills, with which one can associate the term “literacy”, to full, com-
prehensive and thorough mastery of digital competences, that is, “fluency”.
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1.2. Digital Literacy and Fluency

Because the term “digital competences” is such a complex concept, as discussed
above, it is no wonder that it is so hard to define. It is for this very reason that it
is often so difficult to understand that digital competence is not synonymous with
digital literacy or fluency. In fact, we believe these steps are a part of the concept
of “digital competence”.

As Briggs and Makice (2011) argue, just as one speaks of fluency in a given
language or in the practice of a musical instrument, digital competence requires
effective practice. These authors state that “because first-hand experience is so
critical to learning, the process to become fluent demands an investment of time
and patience, with ourselves and with those around us” (p. 61).

Indeed, digital literacy encompasses that which is essential in the field of dig-
ital competence: making effective use of digital tools for social engagement, col-
laborative work involving communication, critical thinking, and problem-solving
skills (Cartelli, 2010; Martin, & Gudziecki, 2006). Thus, upon stating that

digital literacy was rigorously defined as the ability to use digital technologies,
to navigate, collect, analyze, and evaluate the information and knowledge, to
construct new information, to create digital expressions, and to communicate
with others both during the learning process and while performing one’s job
(Kim, 2019, p. 5),

these words appear to be mistaken for a possible definition of digital compe-
tence. However, the two are connected insofar as digital literacy should be consid-
ered the first step towards digital competence.

Nonetheless, achieving digital fluency requires mastering a whole range of oth-
er skills, namely the ability to go beyond critical thinking to create new knowl-
edge, to face new challenges (Miller, & Bartlett, 2012; Sparrow, 2018) and, besides
knowing the “what” and the “how”, integrating the “when” and “why” (Briggs, &
Makice, 2011). It was in this regard that an attendee at a workshop held by the Na-
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tional Research Council in 2006 stated that while literacy is “functional”, fluency
is “expressive, adaptive and able to deal with ambiguity” (p. 29).

Different authors also refer to the ability to go beyond mere knowledge and,
with already acquired skills, react to a constantly evolving and changing society,
adapting to new situations and building new knowledge (Miller, & Bartlett, 2012;
Sparrow, 2018; Ashford, 2015; Glewa, & Bogan, 2007; Hsi, Pinkard, & Wooley,
2005). In this regard, Niessen (2013) states that digital fluency involves creating
and communicating complex ideas and new meanings, as well as being able to
understand all these concepts and meanings. These new meanings, this new under-
standing, this ability to always create something new is the result of constant ad-
vancement, especially with regard to the link between a world that flows between
the analogue and digital, and where digital is constantly adapting to the needs of
the populations (Papert, & Resnick, 1995; Niessen, 2013).

More than digital literacy, digital fluency involves gaining

the cross-cutting, transecting nature of the skills required to meet the chal-
lenge of critical engagement with online information: traditional critical think-
ing skills, but also internet-specific technical knowledge and ICT-specfic com-
petencies (Miller, Bartlet, 2012, p. 38).

Another issue pointed out by different authors concerns the critical spirit (to
which digital literacy and competence also relate), namely the ability to some-
times know “what not to do” (NRC, 2006), and even to understand when using
digital makes it difficult to achieve goals.

In short, the definition provided by Briggs and Makice (2011) includes some of
the fundamental characteristics of digital fluency:

an ability to reliably achieve desired outcomes through use of digital technol-
ogy. This ability is helped or hindered by the situational forces and the digital
fluency of others. A digitally fluent person knows not just what to do with a
technology and how to do it, but also when and why to use it at all (p. 120).
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We must add that this definition should also include critical thinking and infor-
mation literacy skills, as well as knowledge and techniques that enable these skills
to be applied to new contexts, thus creating new challenges and opportunities
(Miller, & Bartlett, 2012, p. 51).

Aware of the complexity of these concepts and of all that they encompass,
several international organisations have sought to list all the competences that
should be developed in an educational context to complete the digital literacy
stage and reach digital fluency. Benchmarks and models have already been created
to improve teaching and learning processes through digital technologies.

Sales, Moreira and Rangel (2019) present some of these models and their char-
acteristics, referring to the most relevant and recent models, namely the Inter-
national Society for Technology in Education, the United Nations Educational,
Scientific and Cultural Organization (UNESCO), the National Institute of Educa-
tional Technologies and Teacher Training (INTEF-Spain), the Innovation Center for
Brazilian Education (CIEB) and the EU Science Hub, the European Commission’s
science and knowledge service.

The next section provides a more detailed explanation of the work carried out by
the EU Science Hub, that has sought to identify the needs of educators regarding
digital competences, through surveys, analyses and reports to support work to be
carried out in this area, and of the self-assessment survey designed by the service
and chosen for this study, not only because it is an excellent framework that ena-
bles strengths and weaknesses to be identified in distinct and fundamental areas of
digital competence, but also provides users with improvement and, subsequently,
development strategies for each of the areas, to help them achieve digital fluency.

2. Materials and Methodology

2.1. The DigCompEdu CheckIn Framework

By leveraging what digital technologies have to offer to enhance the educa-
tional process, one can create innovative digital environments and sustainable
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learning scenarios, where digital can truly be a window to the world of knowledge.
However, for this to happen, teachers (and students) must be able to recognise the
value of these resources and, above all, identify how they can enhance, develop
and add value to their educational processes.

As mentioned in the previous section, the EU Science Hub is one of many in-
stitutions that have been working on this issue in recent years. According to the
website, research in this area started in 2005 and focuses on how to make better
use of DICT for “rethinking learning, for innovating education and training and for
addressing new skills requirements (e.g. digital competence) to generate growth,
employment and social inclusion” (EU Science Hub, 2018, online).

Among the different products this service has been developing, of particular
interest is DigCompEdu, a report that presents a common European framework for
the digital competences of educators, launched in 2017, as a result of an aware-
ness that teachers “need a set of digital competencies specific to their profession
in order to be able to seek the potential of digital technologies for improving and
innovating education” (Redecker, 2017, p. 8).

The working group also designed an online survey, in collaboration with several
European countries, which can be answered by teachers in order to identify their
level of digital competence and, rather than just listing a set of skills, provides
users with a report with suggestions for improving their digital practices, based
on their answers.

We believe that these two documents (the report and the survey) are excellent
starting points for designing a teacher digital competences self-assessment tool,
in order to identify their weaknesses and, from there, to offer suggestions to help
them overcome those difficulties.

One of the most important aspects of this survey is that it is not limited to
gauging how much digital technologies are used per se, but rather incorporates it
into a broader strategy of interaction between learning, assessment and the devel-
opment of the students themselves.
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There is a connection with the concepts of digital fluency mentioned in the
previous section, namely an understanding that the teacher's own professional
motivation must include an awareness of their needs regarding the use of digital
technologies in their profession to enable personal growth and that of their stu-
dents, through seamless collaboration between teachers and students and contin-
uous learning development for all. And this is exactly what one needs to achieve
“true” digital fluency: the ability to recognise that knowledge is never truly com-
plete. Moreover, given that this type of knowledge has been changing rapidly, we
believe that ‘fluent” users should be those who acknowledge that they are not yet
fully proficient and that their knowledge must be continuously built upon.

The educators’ digital competences self-assessment rating scale, defined by
the EU Science Hub, was validated for the Portuguese population (Dias-Trindade,
Moreira, & Nunes, 2019) to assess the digital competences of teachers in Portugal.

The defined and validated rating scale, with 21 items, identifies six areas of
competences, namely:

¢ Professional engagement, which identifies a teacher’s competence with re-
gard to the use of digital technologies for communication, collaboration and
professional development;

¢ Digital technologies and resources, related with the use of digital technol-
ogies and resources, specifically the ability to use, share and protect them;

¢ Teaching and learning, regarding a teacher’s capacity to identify his or her ability
to manage and orchestrate the use of digital technologies in teaching and learning;

e Assessment, namely assessment competences, specifically how digital tech-
nologies are used to assess students;

e Empowering learners, regarding the ability to use digital technologies to
enhance the inclusion, personalisation and active engagement of students;

e Facilitating learners’ digital competence, regarding a teacher’s compe-
tence to enable students to use digital technologies creatively and responsi-
bly. (Dias-Trindade, Moreira, & Nunes, 2019).
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The survey assigns teachers an overall result that places them in one of the six
proficiency levels (Table 1), but also gives them a partial result for each of the six
areas presented (Table 2), and the corresponding feedback on how to advance their
knowledge in each of the 21 competencies.

Digital competence profi-ciency levels Score
A1 - Newcomer below 19 points
A2 - Explorer between 19 and 32 points
B1 - Integrator between 33 and 47 points
B2 - Expert between 48 and 62 points
C1 - Leader between 63 and 77 points
C2 - Pioneer more than 77 points

Table 1: Digital Competence levels in the DigCompEdu CheckIn Survey.
Source: Dias-Trindade, Moreira, & Nunes, 2019, p. 158.

Area 1 Area 2 Area 3 Area 4 Area 5 Area 6
Level | Score | Level | Score | Level| Score | Level | Score Level | Score | Level | Score
Al 1to4 | A1 | 1! ,;0 Al | 1to6 | A1 | 1to3 Al |1to2]| Al |1to6
A2 5to7 | A2 3 A2 | 7to8 | A2 | 4to5s A? 3 A2 | 7to8
BT | 8to10 | B1 45t° B1 |9to12| B1 | 6to7 | B1 |4to5| B1 91t2°
B2 |11to13| B2 | 6 [ B2 | P | B2 | 8t09 | B2 | 6 | B2 | B

16 16
¢1 |14to15| c1 7 la Y% ¢ || a 7 c | Yto

19 19
c2 16 c2 8 c2 20 C2 12 c2 8 c2 20

Table 2: Digital Competency levels and their score by area from the
DigCompEdu CheckIn Survey. Source: from the authorss.

Thus, more than just listing a set of competences, this survey also provides us-
ers with a report with suggestions, based on their answers, to improve their digital
practices. This appears to be an added value, as it offers teachers the ability not
only to identify their level of digital competence, but to also receive specific infor-
mation on the training they need (Trindade, Moreira, & Nunes, 2019).
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For our study, we applied the tool at a Portuguese University in the first half
of 2019, and received responses from 118 teachers from different areas of this
institution.

A quantitative analysis was carried out by analysing the partial results of each
of the survey’s areas of competence, and of the overall results obtained by each
teacher, to identify strengths and weaknesses, detailing the results obtained in
each of the survey's 21 items of competence, in an effort to understand what
training each teacher needs to advance their digital skills, irrespective of their
competence level.

3. Findings from a study conducted at a Portu-
guese University

By analysing the results from the survey, we were able to identify the strengths
and weaknesses of each teacher in each of the 21 competencies and, consequently,
the areas in which more training is required in order to progress to the next level
of digital proficiency.

As can be seen in Table 3 below, a general analysis of the responses provides an
overall understanding of the results and allows us to identify the competence areas
that need to be improved.

. Average
Competence Areas items S
Organisational communication 2,31
Teachers’ Reflexive practice 1,78
professional Professional engagement
competencies Digital competence 1,88
Selecting 2,08
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Competence Areas items Average
P Score
Digital technologies and Professional collaboration 2,26
resources Management, protecting, sharing 1,97
Teaching 2,24
Guidance 1,31
Teachlng and Collaborative learning 2,09
learning
Teachers’ Differentiation and personalisation 2,12
professional
competencies Content creation 1,90
Self-regulated learning 1,50
Assessment Assessment strategies 1,45
Feedback and planning 1,95
Analysing evidence 1,43
Empowering learners
Accessibility and inclusion 1,68
Actively engaging learners 1,81
Information and media literacy 2,21
Learners’ Facilitating learners’ C cati 166
competences digital competence ommumcation !
Responsible use 1,21
Problem solving 1,82

Table 3: Overall results. Source: from the authors.

These results indicate that Area 5 - Empowering learners, is the weakest area.
Area 2 - Digital Technologies and resources - is the area with the highest average
score.
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The competence areas in which the group studied obtained the lowest scores,
on average, can also be identified, namely:

¢ Differentiation and personalisation (Area 3) - 1.12 points;
® Responsible use (Area 6) - 1.21 points;
e (Guidance (Area 3) - 1.31 points.

These results help explain why Area 3 is that in which these teachers will need
to invest more.

An analysis of the competences with the highest average scores shows that
these fall under the top 3 areas of the survey:

e Teaching (Area 3) - 2.24 points;
¢ (Organisational communication (Area 1) - 2.31 points;

® Professional collaboration (Area 2) - 2.26 points.

4. Discussion

The above results indicate the areas of competence that, on average, the teach-
ers need to improve and those in which they are most proficient. The results also
show that it is important to analyse the scores obtained for each competence, in
each of the areas, given that, considering the results for Area 6 in Table 3, for ex-
ample, the first competences have a good average score, while the remaining three
are those which need to be improved.

However, when analysing individual results, not all teachers have good levels of
competence in the competences listed under Area 2, nor do they have low levels

of competence in Areas 3, 4 or 5.

Such is the case, for example, of the results obtained by 15 of the teachers who
took part in the study, shown in Table 4.
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N | Areal|Area2|Area3| Area4 | Area’5 | Area 6 | Total
27 B1 B1 Al Al Al Al Al
30 B1 B1 B1 Al B1 B2 B1
34 A2 Al Al Al Al Al Al
35 A? B1 Al Al Al Al Al
38 B1 B1 A2 A2 Al A2 B1
40 A? B1 B1 A2 B2 B1 B1
57 B2 A2 B2 A? B1 B2 B2
59 C2 C2 C1 C1 C1 C1 C2
74 C1 B2 B1 A2 B1 B1 B2
83 B2 B2 B2 B1 B1 B2 B2
85 B2 C1 C1 B1 B2 B2 C1
90 B2 B2 C1 C2 C2 C1 C1
103 A2 B2 A2 Al Al A1l A2
108 A2 Al B1 Al A2 A? A2
110 A2 A2 A2 Al Al B1 A2

Table 4: Example of the levels of competence per area of competence’.
Source: from the authors.
As can be seen in Table 4, not all teachers need training in Area 5 - Empower-
ing learners (the area with the lowest overall results), with some teachers already
falling within the upper C1 and C2 levels (such as participants 59 and 90).

On the other hand, although Area 2 - Digital technologies and resources, has
the highest average score, participants number 34, 57, 108 and 110 have very low
levels of digital proficiency and, therefore, need training specifically in this area.

It is clear that participants who achieve low overall scores will certainly need
more training. However, one can see, for example, that participant 35 does not
need as much training in Area 2 - Digital technologies and resources, at least ini-
tially, as participant 34, for example.
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With suitable training for each of the DigCompEdu areas, designed to include 6
different areas, each teacher can confirm their level of competence, in each of the
areas, and attend training that best suits their needs.

Consequently, and based on the findings of this pilot study, we believe that
six training courses should be designed, focusing on each of the areas, each with
three levels - beginner, intermediate and advanced, to meet the needs of levels A,
B or C (there may still be room for improvement at C1 level), an undertaking that
is currently under way.

Though these training courses are designed en bloc and to meet all the digital
competence needs of teachers, from the moment each teacher completes this sur-
vey and receives a specific response for each of the areas in the document, they
will be able to determine which course they should attend, investing first in the
areas for development and personalising their learning needs, thus progressing at
their own pace towards achieving digital fluency.

5. Final considerations

“Now, more than ever, education has a responsibility to be in gear with 21st cen-
tury challenges and aspirations, and foster the right types of values and skills that
will lead to sustainable and inclusive growth, and peaceful living together.” (UNESCO,
2017, p. 27). The challenges UNESCO refers to are linked to the new needs of labour
markets: competences that go beyond basic literacy skills (related with the ability to
apply acquired knowledge), and translate into the ability to deal with complex chal-
lenges and the environment (Trindade, & Moreira, 2017). These are the skills that
the employers of this new millennium value most, besides being able to flourish in
adaptive contexts where collaborative and cooperative work is also essential.

By harnessing the potential of technology, innovative environments with sus-
tainable learning scenarios can be created, where digital can truly be a window to
the world of knowledge. However, for this to happen, teachers (and students) must
be able to recognise the value of these resources and, above all, identify how they
can enhance, digitally “grow” and add value to their educational processes.
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However, more than being able “to do” something, actually being “skilled at”
something is not as easy as it sounds. Although it is perfectly normal for students
in the new millennium to use a whole host of digital technologies and to feel the
need to be in constant contact with and connected to the world, digital devices
and apps are mostly used for social purposes and using them in school seems un-
familiar. And this is where the challenge lies: bridging the gap and fostering the
use of digital technologies in education, acknowledging the differences to make
specific use thereof and harnessing the potential of these resources.

There is, therefore, a very important correlation between what schools must
offer - quality learning, and the needs arising from the digital age - an era in
which the continuous flow of increasingly greater amounts of information requires
competences to validate the information and, thus, use it correctly. These digital
competences include, necessarily, the ability to work in digital environments and
to mobilise knowledge and attitudes for effective use of digital technologies in a
professional context, in this case an educational environment. However, as the
findings of the study show, the digital competence level of the teachers indicat-
ed in the illustrative example above varies greatly, based on their strengths and
weaknesses in the different areas of competence.

In fact, that is what separates digital literacy from digital fluency: “the essence
of digital fluency is to make core critical thinking and information literacy skills
relevant to the new challenges of the [digital] environments” (Miller, & Bartlett,
2012, p. 39).

That is why we believe that the resources created by the EU Science Hub are
very valuable assessment tools for enhancing educational processes. Tools such as
DigCompEdu CheckIn, created by the EU Science Hub and validated for the Portu-
guese population by Dias-Trindade, Moreira and Nunes (2019), are a great starting
point for assessing the digital proficiency level of teachers, based on which initial
and continuing training courses can be designed to help teachers overcome the
digital “barriers” they still face today.
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By analysing the answers to this survey, one sees that each teacher has basic
levels of digital literacy in each area, that is, they acknowledge that they have
only basic knowledge, which limits their ability to work in digital educational
environments. However, the results in other areas show that some teachers are
close to being digitally fluent, that is, their answers show that they are at a stage
where they feel confident and able to choose the best digital tools or strategies to
use, as appropriate, and, above all, are able to make use thereof to better achieve
their goals. Being able to identify their strengths and weaknesses helps teachers to
determine what steps need to be taken to achieve full digital fluency.

Thus, the ongoing study discussed in this paper and its initial findings aim at
demonstrating that this survey can be used to clearly identify the areas of digital
competences that teachers need to improve and, from there, design personalised
learning pathways to improve digital competences and a roadmap to digital flu-
ency.

The examples given show that even the teachers with the lowest levels of digital
competence may not need to attend beginner training courses in all areas.

Based on our findings, we recommend that different training courses be de-
signed, focusing on each of the six areas of the survey, each with three levels of
complexity - beginner, intermediate and advanced, for those at level A, B or C
(there is always room for improvement at the highest level, and feedback from the
survey itself also addresses this possibility).

This will enable each teacher to invest in the areas and competences in which
they identified weaknesses and attend the training courses best suited to their
needs, thereby improving their competences until they feel truly digitally fluent.
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Abstract

Digital Technologies’ potential has brought new challenges to
teachers, making it essential to acquire digital competences
that will allow them to effectively use those technologies.
The aim of this research is to assess the Portuguese high
school teachers’ digital competence level. The quantitative
methodology used emphasises the teachers’ perception of
their digital competences in three focal dimensions: teachers’
professional and pedagogic competences and learners’
competences. The findings show that teachers’ digital
competence level is moderate; the dimensions with the lowest
values are “teachers’ pedagogic competences” and “learners’
competences”. Subdimensions Assessment, Empowering
Learners and Facilitating Learners’ Digital Competence are
the weakest.

Keywords
Digital technology; quantitative analysis; teacher training

Resumen

El potencial de las tecnologias digitales ha traido nuevos
desafios para los profesores, haciendo esencial el adquirir
competencias digitales que les permitan usar efectivamente
esas tecnologias. El propdsito de esta investigacion es evaluar
el nivel de competencia digital de los profesores de portugués
de secundaria. La metodologia cuantitativa usada enfatiza

la percepcion de los profesores sobre sus competencias
digitales en tres dimensiones focales: competencias
profesional y pedagdgica de los profesores y competencias
de los aprendices. Los hallazgos muestran que el nivel de
competencia digital de los profesores es moderado; las
dimensiones con los valores mas bajos son “competencias
pedagogicas de los profesores” y “competencias de los
aprendices”. Las subdimensiones Evaluacion, Empoderar a

los aprendices y Facilitar la competencia digital de los
aprendices son las mas débiles.

Palabras clave
Tecnologia digital; analisis cuantitativo; formacién de docentes



Descripcion del articulo | Article description
Cientific text, derived from the project Avaliacdo das
Competéncias Digitais dos Professores em Portugal.

Introduction

The integration of digital technologies into the education system and,
specifically, the development of digital learning ecosystems, enables the
fulfilment of all the advantages associated with educational technologies,
understood by different authors as motivating and promoters of diversified,
hybrid, fertile and dynamic learning environments, which became increas-
ingly complete (Miller & Bartlett, 2012; White, 2013; McKnight, O’Malley,
Ruzic, Horsley, Franey & Bassett, 2016; Trindade & Moreira, 2018). In this
sense, the challenge is not only to integrate digital strategies in the class-
room, but to use them in a way that allows the development of emancipa-
tory skills, that is, to promote the development of a sense of belonging
in their educational community and, later on, in their professional lives
(Figueiredo, 2016).

The possibilities generated by technologies have completely changed
the way people live, how people relate to knowledge and how it is
achieved. In this context, it is increasingly difficult to distinguish between
what is real and what is virtual, or what is human, machine or nature (Flo-
ridi, 2015). There is, therefore, a growing awareness that society is increas-
ingly hybrid or, as suggested in The Onlife Manifesto (Floridi, 2015), with
such fluidity between what is online and what is offline, that it no longer
makes sense to separate one from another, leading its authors to opt with
the term “onlife”.

It is then necessary to rethink the way the school is perceived and
how to define what should be the “best” pedagogy nowadays. Beetham
& Sharpe (2007) argue that learning is the central focus of pedagogy, and
that it should be articulated with technology. Therefore, a school that fo-
cuses on learning is one that also makes a reflected, critical and thoughtful
use of all the resources and all the strategies that digital technology allows.
In this context, teachers have the central role in developing teaching strate-
gies that provide students with active, collaborative and constructivist envi-
ronments, promoting the development of skills appropriate to face the new
Era and the new labour markets.
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Problem of research

Even though it is well known, for most people, that there is no longer
a way to avoid letting technology into the school, many teachers either still
try to avoid it or lack the abilities to make a meaningful use of it. Neverthe-
less, it is present in the daily routines of all students, making it an integral
part of their lives. But, as Trindade & Moreira (2017) state, the challenge lies
in knowing how to use technology “to transform learning into a normal act
of everyday life, making it so that's not even recognised as learning” (p. 55).

However, for this change to occur, both teachers and students must
learn how to use digital technology in education in such a way that it truly
creates innovative and sustainable scenarios, and where learning environ-
ments provide an effective improvement of the educational process. For
this, teachers and students need to adapt to new times and learn to use
digital technologies in an educational context (llomaki, Paavola, Lakkala &
Kantosalo, 2016; Pettersson, 2018). The everyday use of technology does
not imply a natural conversion of its use at school. Also, in these new con-
texts, education can go beyond the physical space and time of a lesson.
But, using technology to teach or learn and to extend learning to informal
or non-formal environments requires specific skills in digital education (Car-
valho & Pessoa, 2012; European Commission, 2012; From, 2017; Generalitat
de Catalunya, 2018; United Nations Educational, Scientific and Cultural
Organization, 2011; The National Institute of Educational Technologies and
Teacher Training, 2017; Van Laar, Van Deursen, Van Dijk & Hann, 2017).

In addition, teaching and learning in this digital society is becoming
an increasingly motivating yet demanding challenge, to which a training
model, such as the theoretical framework of Technological Pedagogical
Content Knowledge (TPACK) (Koehler & Mishra, 2008; Mishra & Koelher,
2006), which identifies the nature of the knowledge required for the inte-
gration of technology into teaching, can provide a very valid and effective
response, since it points precisely to the interconnection between knowl-
edge about the contents to be taught and the pedagogical knowledge. The
aim of applying this reference to the teaching practice is that the teacher is
able to make decisions based on the design of his or her teaching activities
with technologies which, according to Cox (2008), presupposes: a) know-
ing how to use technologies, b) in a given curricular area, c) integrated in a
pedagogical strategy, d) in a given educational context, e) to promote the
construction of student knowledge (Trindade & Moreira, 2017).

In fact, it is increasingly relevant to understand how to use digital tech-
nology positively and, above all, to know when and how its use produces a
result that truly contributes to an improvement in the teaching and learn-
ing process. Therefore, if this same technology can support education and



contribute to creating more efficient learning environments, then it is nec-
essary to be digitally fluent (Ozan & Kezim, 2013). As Schlemmer & Backes
(2015) state, “we are developing the ability to ‘think with” and ‘from’ the
use of these technologies, building virtual worlds that are also the worlds in
which we live” (p. 305). In fact, digital technologies allows access to more
knowledge, can provide more meaningful learning, allowing networking
and much more collaborative work. All this combined can, in fact, provide
more relevant learning.

However, there are hardly any studies that focus on the difference be-
tween knowing how to use digital technologies at school and actually be-
ing fluent at it. But at the end of the last century, more specifically in 1999,
the US National Research Council was already pointing to the difference be-
tween someone who can work with technological tools, that is, someone
who is digital or technologically literate, and someone who

understand(s] information technology broadly enough to be able to ap-
ply it productively at work and in their everyday lives, to recognize when
information technology would assist or impede the achievement of a goal,
and to continually adapt to the changes in and advancement of informa-
tion technology (National Research Council, 1999, p. 15).

In the same text, three different types of knowledge are identified that
characterise what its authors call FITness (fluency with information technol-
ogy): Intellectual capacities to use the technologies in different complex
and sustainable environments, and that fully articulate with the daily life of
the citizen; concepts of the very basis from which information technologies
are developed, which the authors argue are understood through prac-
tice and not merely by reading documents; skills always updated, in the
sense that the user can use different technological tools and can adapt to
their evolution and even to the emergence of new tools (National Research
Council, 1999).

At this point, it is also important to know how to manage the enor-
mous flow of information that can be accessed, knowing how to distin-
guish the essential from the accessory, or as Miller & Bartlett (2012) refer,
“to know how to tell the truth from the lies, and how to negotiate the grey
areas of comment, opinion and propaganda in between” (p. 36).

Research Focus

Related to how teachers can interact with different digital tools, Wang,
Myers & Sundaram (2012) have demonstrated that the issue of digital flu-
ency has nothing to do with ages or genres. They studied the difference
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between digital natives and immigrants, having prepared a model thereon
which states that there are several factors to explain the digital fluency,
namely the fact that

reciprocal relationship between actual use and digital fluency implies a
potential virtuous circle to improve one’s digital fluency. Alternatively, this
could also imply a vicious circle, which deepens the digital divide (Wang
etal., 2012, p. 10).

Research on the importance of digital fluency exists (Briggs & Makice,
2012; Wang et al., 2012) but, until now, there are hardly any studies that
focus on which dimensions of teachers’ digital competences are strongest or
weakest. This is important in order to be able to act upon it and find means
to surpass the difficulties found in those specific dimensions.

Thus, which digital competences need to be further developed by
Portuguese high school teachers? Providing and answer to this research
question, through a questionnaire prepared by the EU Science Hub, and
consequently assessing digital competence levels of Portuguese high school
teachers is the aim of this research. Based on the findings, it should be pos-
sible to then design specific training, so that teachers feel confident about
using digital technologies not only in collaboration with their peers, but
especially with their students.

Methodology of Research

General Background

The research took place in two Portuguese high schools, one in Mi-
randa do Corvo and another one in Sines, both with demographics that
matched their geographical areas. The instrument used was one created by
the EU Science Hub Department (Redecker & Punie, 2017) and it is available
online for public use. At each school the questionnaires were answered af-
ter teacher-training sessions, which were both held in May 2018.

Sample of Research

The sample was retrieved from two teacher-training sessions, orga-
nized by teacher-training centres. Teachers present at these sessions were
asked to, anonymously, answer the instrument, which was done by 132
high school teachers.

Of the answers obtained, only 127 were analysed, since five question-
naires were not completely filled in. Among the 127 participants, 17 are



male and 110 are female. No participant was less than 30 years of age and
the age dispersion reflects the aging of the Portuguese teaching class, since
only 18 teachers are between 30 and 39 years old (14,2 %), 54 are be-
tween the ages of 40 and 49 (42,5 %), 40 are between 50 and 59 years old
(31,5%) and 15 are over 60 years old (11,8 %).

As for the subjects taught, Maths and Experimental Sciences Depart-
ment is the one with the most participants (27,6 %) and Social Sciences and
Humanities Department is the one with the least (15 %) (table 1).

Table 1
Levels of education, departments and subjects of the participants
Participants
L) o.f Department Level and subject
Education N %
Primary Primary Years 1to 4 26 | 20,5
Education Education '
History and Geography of Portugal (Lower Secondary
Education)
Social Sciences History (Lower and Upper Secondary Education)
and Humanities | Geography (Lower and Upper Secondary Education) 19 15,0
Department Philosophy (Upper Secondary Education)
Economics (Upper Secondary Education)
Religion (Lower and Upper Secondary Education)
Arts and Technology (2° CEB)
Music (Lower Secondary Education)
Physical Education (Lower and Upper Secondary
A D Education) ” 80
L d rts Department ) i ,
Uopvggrr an Arts (Primary, Lower and Upper Secondary Education)
Secondary Technology (Lower Secondary Education)
Education Special Needs Education (Lower and Upper Secondary
Education)
Portuguese (Lower and Upper Secondary Education)
Languages . .
Department English (Lower and Upper Secondary Education) 23 18,1
French (Lower and Upper Secondary Education)
Maths and Nature Science (Lower Secondary
Education)
l\/lath.and Math (Lower and Upper Secondary Education)
Experimental : :
Sciences Phy5|cs.and Chemistry (Lower and Upper Secondary 35 | 276
Department Education)
Biology and Geology (Lower and Upper Secondary
Education)

Source: own source
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Instrument

Identifying where high school teachers feel more confortable as well
as where they struggle the most is, in fact, an increasingly important issue,
because both national and internationally, there is a growing awareness
that teachers must follow the digital evolution and qualify themselves for
the use of digital technologies in educational environments. However, many
teachers often feel that, on the one hand, the existing specialised training
does not keep up with their real needs and, on the other hand, the school
bureaucracy in which they are involved interferes with the time available to
pursue education in this area.

These perceptions, however, result, for the most part, from loose opin-
ions and superficial statements, and not so much from scientific studies as
to how the majority of teachers are in terms of specific digital competences.
And it is in this context that the EU Science Hub, a department of the Eu-
ropean Union, has sought to identify the needs of educators at the level of
digital competences, through the preparation of questionnaires, analysis
and reports that support the work to be developed in this area. According
to its website, research began in 2005 and focuses on finding a response
so that DTICs will be used to “rethink [...] learning, for innovating education
and training and for addressing new skills requirements (e. g., digital com-
petence) to generate growth, employment and social inclusion” (EU Science
Hub, 2019).

Among the different products that the EU Science Hub Department
has been developing, DigCompEdu stands out, a report that presents a
questionnaire with a common European framework for the digital skills of
educators, launched in 2017, due to the awareness that teachers “need a
set of digital competences specific to their profession in order to be able
to seize the potential of digital technologies for enhancing and innovating
education” (Redecker & Punie, 2017, p. 8).

The European Department then developed an online questionnaire
(DigCompEdu Checkln), with the collaboration of several European coun-
tries, which can be answered by teachers of all levels of education, in order
to identify the level of digital competence in which they find themselves.
However, more than just listing a set of competences, this instrument pro-
vides users with a report that, based on the answers given, makes sugges-
tions for improving the practices teachers already have. This is relevant as it
allows the user to understand what he or she can do to move to the next
level, following a logic of continuous learning that teachers are familiar with.

This questionnaire is currently being tested and will soon be available
in different languages to teachers from all over Europe. In its online page,
the authors indicate that



Figure 1

this self-assessment tool is based on the European Framework for Digital
Literacy Teachers, the European Digital Competence Framework for Educa-
tors (DigCompEdu). DigCompEdu is a competency model for teachers at
all levels of education, from kindergarten to higher education and adult
education, including VET, special education and non-formal learning con-
texts. DigCompEdu divides the digital competence teachers into 6 differ-
ent areas [subdimensions] with a total of 22 competences. The focus of
the model is not on technical skills. Rather, the model’s claim is to capture

how digital media can be used to enhance and modernize education and

training (EUSurvey, n

- d).

Below are the three dimensions and six subdimensions addressed in

the questionnaire, and their competences (figure 1).

Synthesis of the DigCompEdu framework

Educators’ professional

competences

PROFESSIONAL
ENGAGEMENT

Organisational

communication

Professional
collaboration

Educators’ pedagogic

competences

DIGITAL
RESOURCES

Selecting
— Creating & medifying

Managing,

) protecting, sharing

ASSESSMENT

Assessment strategies <

~— Analysing evidence

~— Feedback & planning

Source: Redecker & Punie (2017, p. 8)

TEACHING
AND LEARNING

Teaching

Guidance

Collaborative learning

Self-regulated learning

EMPOWERING
LEARNERS

Accessibility

& inclusion
Differentation

& personalisation

Actively
engaging leamers

Learners’
competences

FACILITATING
LEARNERS' DIGITAL
COMPETENCE

Information &
media literacy

Communication
Content creation
Responsible use

Problem solving

The first subdimension —Professional engagement—, framed in the

first dimension —Educators’ professional competences—, devotes its atten-

tion to professional development and seeks to make teachers aware of their

competences regarding the use of digital technologies to communicate,

collaborate and evolve professionally.
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The second subdimension —Digital resources—, in turn, framed in the
second dimension —Educators’ pedagogic competences—, concerns digital
resources and the ability to search, create, and share those resources.

The third subdimension —Teaching and learning—, also, framed
in the second dimension, seeks to help teachers identify their ability to
manage and organize the use of digital technologies in the teaching and
learning process.

The fourth subdimension —Assessment—, still framed in the second
dimension, is dedicated to assessment skills, in particular in the way digital
technologies are used to improve the students’ assessment process.

The fifth subdimension —Empowering learners—, the last one of the
second dimension, focuses on the empowerment of students, including the
ability to use digital technologies to increase inclusion, personalisation and
active involvement of students in teaching.

Finally, the sixth subdimension —Facilitating learners’ digital compe-
tence—, framed in the third dimension —Learners’ competences— ad-
dresses teacher competences to assist students in the use of digital
technologies and to gauge how teachers help their students to use digi-
tal technologies in a creative and responsible way.

In addition, it was possible to articulate the items presented in this tool
for the recognition of digital competences, with another document, pub-
lished in 2017 by the same working group, entitled The Digital Competence
Framework for Citizens, which presents eight levels of digital competence
and examples of its use, with the aim of contributing to increase the digital
skills of citizens in general.

Both documents are very useful, since they offer everyone in general,
and teachers in particular, a way to perceive their level of digital compe-
tence and, from there, to find which changes need to be made so that they
can develop at that level.

One of the most interesting aspects in this instrument is that it is not
limited to assessing the degree of use per se of digital technologies, but
integrates it into a broad strategy of interaction between the student’s
learning, evaluation and evolution. However, more than just listing a set
of competences, this instrument provides users with a report that, based
on the answers given, makes suggestions for improving the practices
teachers already have. (figure 2). The authors of the European project
understand that, for now, it is normal for most teachers to fit into levels
B1 and B2 (respectively, integrator and expert), also expecting that there
will be no results at the extreme levels, /. e., A1 and C1 (Benali, Kaddouri
& Azzimani, 2018).



Figure 2
DigCompEdu progression model

@ & T B @ &

AWARENESS EXPLORATION INTEGRATION EXPERTISE LEADERSHIP INNOVATION

N ORI

Curiosity, Meaningful use, Strategy, Reflection, Critique,
willingness variation diversification sharing renewal

Source: Redecker & Punie (2017, p. 29)

The instrument presents 22 items, each related to a specific compe-
tence identified in the document DigCompEdu (Redecker & Punie, 2017),
and is divided by three dimensions and six subdimensions (table 2).

Table 2
Dimensions, subdimensions and competences in DigCompEdu

Dimensions Subdimensions Competences

1- Organizational communication

Educator’s professional 2- Professional collaboration

Professional engagement - -
competences 3- Reflective practice

4- Digital CPD

5- Selecting
Digital resources 6- Creating & modifying

7- Managing, protecting, sharing

8- Teaching

9- Guidance

Teaching and learnin
9 9 10- Collaborative learning

Educators’ pedagogic

11- Self-regulated learning
competences

12- Assessment Strategies
Assessment 13- Analysing evidence

14- Feedback & planning
15- Accessibility & inclusion
Empowering learners 16- Differentiation & personalization

17- Actively engaging learners

18- Information & media literacy

19- Communication

Facilitating learners’ digital

Learners’ competences
competence

20- Content creation

21- Responsible use

22- Problem solving

Source: own source
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Table 3

Reliability of the Instrument

Different tests were performed to test the internal consistency of the

instrument. The corrected item-total correlation and the squared multiple

correlation tests (table 3) allowed to understand that the instrument has

the necessary internal consistency, even though it presents some weaker

values that suggest that some of the instrument’s items could be refined.

Analysis of the instrument’s internal consistency by item™*

Corrected Squared
Subdimension  Item Item-Total  Multiple
Correlation Correlation
I iff igital ication ch Is f
1 use different digital communication channels for 0,392 0.180
different purposes.
I igital technologi k h ith
5 use dlglta.te.c nologies tg work together wit 0,303 0.105
D1 colleagues inside and outside my school.
I i ly refl how | i f
3 f:qntlnuous y re .ec'.( on how | can improve my use o 0.415 0.179
digital technologies in teaching and learning.
4 || participate in online training opportunities. 0,342 0,119
5 I.use different IHIeInet sites and search strategies to 0,402 0.178
find and select digital resources.
D2 6 | create my own digital resources and modify existing 0,522 0,298
ones to adapt them to my needs.
7 | effectively protect sensitive content. 0,340 0,137
| carefully consider how, when and why to use digital
8 | technologies in class, to ensure that they are used 0,530 0,323
with added value.
9 | monitor Iearn.er.s’ behaI/iour and engagement in the 0,522 0,306
- collaborative digital environments | use.
When my students work in groups or teams,
10 | they use digital technologies to generate and 0,491 0,315
document evidence.
» I usg dlglta.ﬂ technologies to allow learners to monitor 0,336 0,166
their learning themselves.
12 | use digital assessment formats to monitor 0,468 0,301
student progress.
| reflect on the digital and non-digital evidence
13 | I have on learners’ behaviour and progress to 0,127 0,018
D4 s
better understand individual problems.
| use digital technologies to provide effective
14 feedback and help students understand their 0,452 0,295
learning needs.
When | create digital assignments for learners
15 | I consider and address problems they may have 0,512 0,276
with the digital format.
D5 16 | use digiIaI technglogies to prO\I/i.de my students 0.581 0,338
personalised learning opportunities.
17 I use digital technologies to more actively 0.464 0,226
involve learners.

continue



18 | teach .Ieam.ers how to check if information is reliable 0.629 0.414
and to identify fake news.
| set up assignments which require learners to use

19 | digital means to communicate with each other or 0,589 0,403
with an outside audience.

D6 20 | set up ia\s.5|gnments which require learners to 0.517 0,284

create digital content.

21 | teach I.earners. how to behave safely and 0,588 0,377
responsibly online.

27 | encgurage learners to use digital technologies 0,654 0,445
creatively to solve concrete problems.

* In this table, items signaled in red have a very low internal consistency (bellow .399); items in yellow have
low internal consistency (bellow .499) and items with no color have good or very good internal consistency

(above .500).

Source: own source

The same instrument, in its original English version, has already
been applied to a group of 160 Moroccan teachers (Benali et al., 2018),
and its internal consistency analysis (a = .91) showed similar results to
this research, which has an alpha of .90 and, therefore, a high internal
consistency.

Data Analysis

The methodology followed is based on a quantitative approach.
For each of the 22 competences of the instrument, a statement (item) is
presented and the participants must select one of the five options that
best characterises their position in relation to the same statement, on a
Likert scale, ranging from “no, | do not do this at all”, to “yes, | do this
comprehensively”.

For example:

Area [Subdimension] 1

[tem 1-1 use a variety of different digital communication channels for a
variety of purposes.

1- Not at all: | do not use digital communication channels.
2- Not really: | use the same digital communication channel
for everything.
3- Sometimes | vary communication channels.
4- Yes, | respect the preferences of students and parents.
5- Yes, | strategically choose between different digital alternatives.
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For each of the items, the same levels of points are assigned, ranging
from 0, for the first answer, to 4 points, for the last one. In this sense, the
total of the instrument is 88 points, divided by six levels of competence:

Al-Newcomer, below 20 points
A2-Explorer, between 20 and 33 points
B1-Integrator, between 34 and 49 points
B2-Expert, between 50 and 65 points
C1-Leader, between 66 and 80 points
C2-Pioneer, more than 80 points

Therefore, those who mostly choose the first option are thus con-
sidered “newcomers”. The truly pioneers will have to answer the highest
option in at least two thirds of the 22 items to achieve the highest level
of competence.

Results of Research

The results of the different dimensions show an average that places
the participating teachers at the B1 —Integrator— level, given that the
average obtained is 49 points (of a maximum of 88), but very close to
level B2 (which starts at 50 points). According to the authors of the origi-
nal questionnaire, this level indicates that respondents have the following
characteristics:

Integrator: You experiment with digital technologies in a variety of con-
texts and for a range of purposes, integrating them into many of your
practices. You creatively use them to enhance diverse aspects of your pro-
fessional engagement. You are eager to expand your repertoire of prac-
tices. You are, however, still working on understanding which tools work
best in which situations and on fitting digital technologies to pedagogic
strategies and methods. You just need some more time for experimenta-
tion and reflection, complemented by collaborative encouragement and
knowledge exchange to become Experts (B2).'

As can be seen in figure 3, Dimensions two —Educators’ pedagogic
competences— and three —Learners’ competences— are the ones that
present lower values. Among them, subdimensions —Assessment— and —
Empowering learners— (from Dimension two) stand out, as well as the sub-
dimension —Facilitating learners’ digital competence— in Dimension three.

1 This information is presented in the feedback given by DigCompEdu Checkin after
online participation.



The analysis of each of the 22 competences, shows that of the three

with the lowest values, two are part of the dimension related to Educators

pedagogical competences, namely to the subdimension Teaching and learn-

ing, Self-requlated learning competence, and subdimension Assessment, in

particular, Feedback and planning competence. The Communication com-

petence, included in the Dimension Learners’ competences, Subdimension

Facilitating learners’ digital competence, is the third of this set.

Figure 3
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These three competences correspond to the following items of the
instrument:

11-1 use digital technologies to allow learners to monitor their learning
themselves;

14-1 use digital technologies to provide effective feedback;

19-1 set up assignments which require learners to use digital means
to communicate and collaborate with each other or with an out-
side audience.

Of the 22 competences, the three that present higher average values
(above 2,75 points) are numbers 3, 5 and 13, respectively, on Reflective
practice (dimension 1 —Educators’ professional competences—, subdi-
mension Professional Engagement), Selecting material (dimension 2 —Edu-
cators’ pedagogic competences—, subdimension Digital resources) and
Analysing evidence (dimension 2 —Educators’ pedagogic competences—,
subdimension Assessment). They correspond to the following items:

3-1 actively develop my digital teaching skills,

5-1 use different Internet sites and search strategies to find and select a
range of different digital resources;

13-1 analyse all data available to me to timely identify students” who
need additional support.

Discussion

Until now, there aren’t many studies that not only assess high school
teachers’ digital competences but also suggest ways to improve results ob-
tained. With the questionnaire prepared by the EU Science Hub it became
possible to identify in detail what digital competences seem to present
more difficulties for teachers.

The results reflect that teachers still have a long way to go until they
reach the desired digital fluency, level C2 —Pioneer—, defined as the maxi-
mum level by the instrument used —DigCompEdu—, in accordance with
the assessment criteria already presented.

Indeed, overall, the digital competence level of the teachers involved
in this research is moderate, level B1 —/ntegrator—, and the dimensions
with the lowest values are Educators’ pedagogic competences and Learners’
competences. According to what has been defined for this level, teachers
“need a little more time for experimentation and reflection, complemented
by collaborative support and knowledge sharing, to become Expert”.



The results also highlight, within the first of these dimensions, sub-
dimensions four —Assessment— and five —Empowering learners—, and
in the second one, subdimension six —Facilitating learners’ digital compe-
tence— as the ones where teachers need to invest a bit more.

Also, the dimension in which teachers perceive they have more com-
petences is Dimension one —Educators’ professional competences—, in
particular in terms of organisational communication and reflexive practice,
seeing that this is where the highest results are noted, close to level B2
—Expert—, which does not mean that they don’t have to invest more in
training to achieve the next level, that of Leader (C1) or Pioneer (C2).

All these are directly related to the definition presented for level B1,
Integrator, that is, professionals who use digital technologies, are willing to
use and reflect on this —in line with items 3, 5 and 13— but who still need
to understand how to adapt the different digital tools to their objectives,
their strategies and methodologies —items 11, 14 and 19 refer precisely to
an articulated use with the students so that they take ownership of these
same tools when constructing their knowledge.

The data show that teachers perceive that they have competences
in the first dimension —Educators’ professional competences— since the
highest results are obtained in this dimension, approaching B2 level —Ex-
pert—, although it does not mean that they don’t have to invest in more
training, also in this dimension, in order to reach the next levels, Leader (C1)
or Pioneer (C2).

Conclusions

As technologies in the digital era are fast developing, education in-
stitutions must find mechanisms to develop innovative and sustainable
ecosystems and learning environments in which new students can live as
the true digital nomads they are, hiperconnected and moving around in a
streamlined and hybrid way in face-to-face and virtual spaces.

Accordingly, the topic of digital fluency has become an inescapable
issue in all discourses on educational technologies, with much discussion
going on whether these resources really do help create these emerging
ecosystems and learning environments. However, the question that keeps
cropping up not only concerns the use of technologies and the existence of
a digital literacy, but, deeper than that, has to do with understanding how
this technology can be used to achieve the desired goals, in other words,
what must be done to be a true “digitally fluent” user. Both teacher and
students alike must try to “learn to work” in these digital environments and
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“learn to use” different tools, with teachers having added responsibilities in
this process as they are the architects of these environments.

Therefore, and according to this research’s results and to the pilot-
study conducted by Benali et al. (2018), it can be concluded that in addi-
tion to the appropriate psychometric features of the instrument, the digital
competence level is also identical in the Portuguese and Moroccan cohort
of teachers.

Analyzing in more detail the twenty-two competences of the instru-
ment, it's clear that the competences that are most articulated with an
adaptation to the different needs of its students are the ones that reflect
greater difficulties to be achieved. When these refer to feedback, to self-
regulated learning, to the adaptation of learning, that is, to practical work
according to the needs of the students, greater difficulties arise in the adap-
tation to the digital context. On the other hand, competences related to a
teacher’s individual work, to a reflexive practice and planning, are the ones
that collet, on average, the higher results.

Similar to other studies in this area (Claro et al., 2018; Hatlevik, 2016;
Instefjord & Munthe, 2017; Ramirez-Montoya, Menab & Rodriguez-
Arroyo, 2017), these findings show the need for teachers to increase their
digital competence levels through specific training, especially as regards
the pedagogical use of technology. This training should be practical and
experimental in nature, so that teachers feel confident about using digital
technologies not only in collaboration with their peers, but especially with
their students.

It is, therefore, necessary to initiate educational processes aimed at im-
proving and developing the professional quality of teachers, using training
models consistent with the pedagogical dynamics of the social web, such as
the TPACK model (Koehler & Mishra, 2008). This model is not only a frame
of reference of the knowledge that teachers are required to have when
teaching using technology, but also a training model that could benefit
the definition of a “new” didactics for digital teaching, based on the scien-
tific and pedagogical knowledge of technology. By identifying the type of
knowledge needed to integrate technology in teaching, this model can be
quite an effective response to address the digital competence shortcomings
identified in this research.

Finally, although these resources produced by the EU Science Hub are
very relevant as tools to assess the teachers’ level of digital competence, it
is nevertheless necessary to conduct more such studies to validate the con-
structed instruments. In fact, the instrument used, translated to Portuguese
with the authors’ permission, has proved to be trustworthy instrument with
psychometric features, so its use in future studies to be developed in this



area would be interesting. In fact, besides the good indicators of validity,
overall the measures applied are characterised by what is believed to be
good or adequate reliability, assuming, therefore, that they consistently
assess the variables they are meant to measure, thus being an instrument
capable of contributing to the assessment of teachers’ digital competence
level. Despite these validity indicators, they need to be applied to larger
samples, so that both dimensions with the lowest values can improve.

Nevertheless, the small dimension of the sample is a limitation to this
study, and it is necessary to apply the instrument in all Portuguese territory,
in order to obtain a much more representative sample of Portuguese teach-
ers’ digital competences. The findings will allow the preparation of differ-
entiated training, in digital competences, depending on difficulties found in
the instrument’s different dimensions.

It can indeed be claimed that today’s education requires that the peda-
gogical process is seen in a different way. However, change should not be
seen from a technological viewpoint only, but also in terms of mentality and
of pedagogical practice. This implies a cultural change, as it calls for a review
of the roles of teachers and students, and of the relation between them.
Teaching and learning in this digital society using digital technologies is,
without a doubt, an attractive challenge, yet at the same time very demand-
ing. This is why it is so important to invest in training models, such as the
TPACK, that identify the nature of knowledge required for integrating tech-
nology in teaching, allowing teachers to reach the desired digital fluency.
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RESUMO: Este trabalho apresenta um estudo que descreve o0s procedimentos de
construcdo de uma escala de autoavaliacdo de competéncias digitais de professores e as
suas qualidades psicométricas. Depois de algumas consideracdes sobre o construto e a
sua operacionalizacdo, efetuou-se a analise dos procedimentos da sua construcéo,
realizou-se a andlise de consisténcia interna através do célculo do coeficiente alfa de
Cronbach e a andlise da validade do construto (analise fatorial exploratoria e
confirmatoria). Para além de bons indicadores de validade, globalmente, as medidas
aplicadas caracterizam-se por uma fidelidade boa e estruturas fatoriais interpretaveis.
PALAVRAS-CHAVE: escala de autoavaliacdo; competéncias digitais docentes; fluéncia
digital.

ABSTRACT: This paper presents a study that describes the procedures for the
construction of a self-assessment scale of teachers' digital competences and their
psychometric qualities. After some considerations about the construct and its
operationalization, the procedures of its construction were analysed, the internal
consistency analysis was carried out through the calculation of the Cronbach alpha
coefficient and the analysis of the construct validity (exploratory and confirmatory factorial
analysis). In addition to good indicators of validity, overall, the applied measures are
characterized by a good fidelity and interpretable factorial structures.

KEYWORDS: self-evaluation scale; teachers' digital competences; digital fluency.

1 Introducao

Face aos atuais desafios tecnoldgicos que se colocam a Educacdo, o recurso as
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tecnologias e plataformas digitais, aos ambientes virtuais de aprendizagem e as redes
sociais torna-se uma realidade incontornavel, despertando o interesse da comunidade
académica e cientifica e aumentando a necessidade de formacéo dos professores e de
reflexdo aprofundada acerca do seu papel no processo pedagdgico.

A introducdo das tecnologias digitais em diferentes cenarios e ambientes da
atividade humana, entre os quais os da educacdo e da formacao, tem contribuido para o
desenho de modelos e metodologias de aprendizagem baseadas na cooperagao entre os
seus membros. A aquisicdo deste tipo de competéncias, cooperativas e colaborativas, €
de grande relevancia na area da educacao e deve ser transversal a todos os cenarios da
vida das pessoas.

A mudanca de paradigma e de filosofia educacional, para uma educagao aberta e
em rede, mediada pelas tecnologias digitais exige, pois, uma politica ativa de formacao
docente, de conversado para niveis elevados de fluéncia digital, garantindo assim praticas
pedagogicas de qualidade (OZAN; KEZIM, 2013).

Porém, para que esta mudanca ocorra, é necessario, por um lado, que se valorize
institucionalmente uma Educac¢do Digital, ou seja, que se valorizem as préticas
pedagogicas enriquecidas com tecnologias digitais, e por outro, que seja realizado um
investimento na formagé&o dos professores para esta mesma Educacdo Digital. Neste
contexto, o modelo tedrico Technological Pedagogical Content Knowledge (TPACK) pode
assumir um papel central, uma vez que reconhece a necessidade de integrar a tecnologia
no ensino, interligando conhecimentos cientificos, pedagodgicos e tecnolégicos, sem
negligenciar a natureza complexa, multifacetada e situada de conhecimento dos
professores (DIAS-TRINDADE; MOREIRA, 2018a).

E é por isso que é cada vez mais premente perceber como se poderd diferenciar
aqueles que sao digitalmente letrados, daqueles que séo digitalmente fluentes. Note-se
que a este respeito, ja no final do século passado o National Research Council dos EUA
apontava a diferenca entre alguém gue sabia usar, do ponto de vista técnico, ferramentas
digitais e alguém que compreendia efetivamente a tecnologia digital, sabendo-a aplicar de
forma produtiva no seu trabalho e na sua vida quotidiana (NRC, 1999, p. 15). Torna-se,
pois, necessario perceber as diferencas entre os conceitos de literacia e fluéncia, em
particular de que forma estes termos configuram etapas ou niveis de competéncia
diferenciados no uso da tecnologia em contexto educativo (BRIGGS; MAKICE, 2011).

Efetivamente, aprender a utilizar a tecnologia digital neste contexto, passa por
procurar uma capacitacdo ao nivel da fluéncia digital, mesmo tendo consciéncia que esta
etapa é a mais dificil de atingir, ja que ser fluente digital corresponde a

Uma capacidade para atingir de forma confiavel os resultados desejados através
do uso de tecnologias digitais. [...] Uma pessoa digitalmente fluente sabe ndo sé o
gue fazer com a tecnologia e como fazé-lo, mas também quando e porqué uséa-la
(BRIGGS; MAKICE, 2011, p. 120)*.

E fundamental que os docentes estejam conscientes da validade das competéncias
digitais na sua profissao, quer no campo da pedagogia, quer enquanto "facilitadores" do

1 Traducgdo dos autores. No original: "an ability to reliably achieve desired outcomes through use of digital
technology. [...]. A digitally fluent person knows not just what to do with a technology and how to do it, but
also when and why to use it at all".
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desenvolvimento destas mesmas competéncias nos seus estudantes, tornando-os
capazes de corresponder as demandas deste milénio, sobretudo (mas nao s6) quando
estiverem aptos a ingressar no mercado de trabalho.

Assim, neste texto apresenta-se um instrumento de autoavaliacdo, baseado em um
guestionario desenvolvido pelo EU Science Hub (Servico de Ciéncia e Conhecimento da
Comissédo Europeia) que procura fazer uma avaliagdo das competéncias digitais dos
professores, da sua proficiéncia nesta area. A partir deste questionario, desenvolvemos,
pois, 0 presente estudo que descreve os procedimentos de construcdo de uma escala de
autoavaliacdo de competéncias digitais de professores, de diferentes areas disciplinares,
e as suas qualidades psicométricas.

2 Método

A escala utilizada, como ja referido no ponto anterior, foi desenvolvida pelo EU
Science Hub (https://ec.europa.eu/eusurvey/runner/DigCompEducheckin), a partir da
colaboracdo de diversos paises europeus, com o objetivo de identificar o nivel de
competéncia digital dos professores de todos os niveis de ensino. No entanto, mais do
que apenas elencar um conjunto de competéncias, este questionario fornece, também,
aos utilizadores um relatério que da a conhecer, em funcdo das respostas dadas,
sugestdes para melhorar as praticas que ja desenvolvem. Esta questdo torna-se
relevante, uma vez que permite ao professor perceber que tipo de formacdo necessita
para passar ao nivel seguinte. Esta escala foi traduzida por Sara Dias-Trindade e
encontra-se dividida em seis areas de competéncias.

A populagéo em estudo contemplou professores do ensino fundamental e médio de
Agrupamentos de Escolas do Centro e Sul de Portugal. Foram distribuidos 132
guestionarios e, ap0s a sua recolha, verificou-se que 5 estavam incompletos. O N da
nossa mostra corresponde assim a 127 (96,2%) questionarios validos, niumero suficiente
para realizar uma analise fatorial, considerando o nimero de itens da escala (22 itens) e o
nivel de significancia de 0,05 com poténcia de 80% para identificacdo de niveis de
saturacao dos fatores (HAIR et al, 2014; STEVENS, 2009; TINSLEY; TINSLEY, 1987).

Assim, fizeram parte da amostra do nosso estudo 127 professores, cuja
caracterizacao por idade, sexo e departamento se encontra sistematizada na Tabela 1.

Tabela 1: Caracterizacdo dos Participantes.

Variaveis pessoais e profissionais — Idade (anos)
Mediana [minimo — maximo] Intervalo Interquartil
47 [32-63] [42-56]
Sexo Departamento
Masculino Feminino 1C CSH E L MCE
N 17 110 26 19 24 23 35
% 13,4 86,6 20,5 15,0 18,9 18,1 27,6

Fonte: 1C-Primeiro Ciclo; CSH-Ciéncias Sociais e Humanas; E-Expressdes; L-Linguas;
MCE-Matemética e Ciéncias Experimentais (fonte: dos autores).
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Linguagem e

Como podemos verificar na Tabela 1, dos professores que participaram do estudo a
grande maioria sdo do sexo feminino, 86,6%. Relativamente ao Departamento a que
pertencem, a distribuicdo dos professores € muito equilibrada, sendo que o Departamento
com maior representacdo € o de Matematica e Ciéncias Experimentais com 27,6% e o
Departamento com menor representacao o de Ciéncias Sociais e Humanas com 15%.

Finalmente, no que diz respeito a idade dos professores, esta ndo apresenta uma
distribuicdo aproximadamente normal (Teste Shapiro-Wilk, P=0,002), sendo que as suas
idades concentram-se entre os 42 e 0s 56 anos.

3 Instrumento

A partir dos resultados obtidos e da analise fatorial exploratoria efetuada,
mantiveram-se as seis areas do instrumento original (Figura 1), tendo, no entanto, alguns
dos seus itens sido redistribuidos. Também como no instrumento original, todos os itens
sdo apresentados com cinco respostas possiveis, tipo escala Likert, devendo os docentes
assinalar apenas aquela com a qual melhor se identificam.

COMPETENCIAS PROFISSIONAIS COMPETENCIAS PEDAGOGICAS COMPETENCIAS DOS
DOS PROFESSORES DOS PROFESSORES ESTUDANTES

Competéncias @ Competéncias

digitais transversais
Ensino e
Aprendizagem

O @ ©

Envolvimento Tecnologias e Capacitagdo Promocéo da
Profissional Recursos dos Competéncia
Digitais Estudantes Digital dos

: Estudantes

Avaliacao

Competéncias
especificas da area
de conhecimento

Competéncias
especificas da area
de conhecimento

Figura 1: Areas e Dimensdes das Competéncias Digitais Docentes.
Fonte: dos autores, traduzido e adaptado de REDECKER; PUNIE, 2017.

A primeira area — Envolvimento Profissional — procura identificar as competéncias
do professor no que diz respeito ao uso de tecnologias digitais para comunicar, colaborar
e evoluir profissionalmente (Tabela 2).
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Tabela 2: Area 1 — Envolvimento Profissional.

Itens

Al1.1? Uso diferentes canais de comunicacgéo para diferentes objetivos.

Al.3 Desenvolvo continuamente o meu uso de ferramentas digitais.

Al.4 Participo em oportunidades de formacgé&o online.

A2.1 Procuro diferentes sitios web e estratégias para encontrar e selecionar recursos educacionais.
Fonte: dos autores.

A segunda area — Tecnologias e Recursos Digitais — diz respeito a utilizacdo de
tecnologias e recursos digitais, especificamente, a capacidade de as usar, partilhar e
proteger (Tabela 3).

Tabela 3: Area 2 — Tecnologias e Recursos Digitais.

Itens

Uso tecnologias e recursos digitais para trabalhar com colegas dentro e fora da minha

Al.2 S
Instituicao.

A2.3 Utilizo diferentes softwares e mecanismos de seguranca para proteger contetdo sensivel.
Fonte: dos autores.

A terceira area — Ensino e Aprendizagem — refere-se a capacidade dos docentes
identificarem as suas capacidades para gerirem e organizarem 0 uso de tecnologias
digitais no processo de ensino e de aprendizagem (Tabela 4).

Tabela 4: Area 3 — Ensino e Aprendizagem.

Itens

A3.1 Consid(_aro como, quando e porqué usar tecnologias digitais na sala de aula, para garantir que
elas sejam usadas com valor acrescentado.

A3.2 Monitorizo a atividade dos meus estudantes nos ambientes digitais colaborativos que usamos.

A3.3 Quando os meus estudantes trabalham em grupo, usam tecnologias digitais para gerar e

documentar os dados que apresentam.

A5.3 Uso tecnologias digitais para desenvolver metodologias ativas.

A6.3 Estabeleco atividades de aprendizagem que implicam a criagcdo de conteudos digitais.
Fonte: dos autores.

A quarta éarea — Avaliagdo - refere-se as competéncias na avaliacéo,
concretamente na forma como sdo usadas as tecnologias digitais para melhorar o
processo de avaliacao dos estudantes (Tabela 5).

2 No documento original, online, os itens do Instrumento n&do estdo identificados com qualquer
numeragdo. Para ser mais compreensivel a andlise das areas e respetivos itens, foi atribuida a
numeragdo Al a A6 para as areas e, em cada uma delas uma numeracao sequencial (por exemplo: Al.1
= Area 1, item 1).
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Tabela 5: Area 4 — Avaliagio.

Itens

Uso tecnologias digitais para permitir que os estudantes planifiguem, documentem e

A3.4 . . .
monitorizem as suas aprendizagens de forma auténoma.

A4l Uso ferramentas de avaliagdo digital, ou testes e jogos, para verificar o progresso do
estudante e fornecer feedback mais eficiente.

A4.3 Uso as tecnologias digitais para fornecer feedback efetivo.
Fonte: dos autores.

A quinta area — Capacitacdo dos Estudantes — remete para a capacidade de utilizar
as tecnologias digitais para aumentar a inclusdo, personalizagdo e o envolvimento ativo
dos estudantes no ensino (Tabela 6).

Tabela 6: Area 5 — Capacitacdo dos Estudantes.

Itens

Ad2 Analiso a informacéao disponivel regularmente para identificar os estudantes que precisam de
) apoio adicional.

AB.1 Quando crio tarefas digitais para os estudantes, considero e procuro resolver os problemas
) que possam ter com o formato digital

Fonte: dos autores.

Finalmente, a sexta area — Promoc¢do da Competéncia Digital dos Estudantes — diz
respeito as competéncias docentes para auxiliar os estudantes a usar tecnologias digitais
de forma criativa e responsavel (Tabela 7).

Tabela 7: Area 6 — Promocdo da Competéncia Digital dos Estudantes.

Itens

Utilizo tecnologias para promover competéncias digitais adaptadas as necessidades

A5.2 | i dividuais dos estudantes.

A6.1 Ensino os estudantes a saber verificar se a informacao é confiavel e a identificar informacéo
errada ou contraditéria através de noticias falsas.

A6.2 Estabeleco atividades que exigem que os estudantes usem ferramentas digitais para
comunicar uns com 0s outros ou com um publico externo.

A6.4 Ensino os estudantes a comportarem-se de forma segura e responsavel online.

A6.5 Encorajo os meus estudantes a usar tecnologias digitais de forma criativa para resolver
problemas concretos.

Fonte: dos autores.

Como ja tivemos oportunidade de referir, para cada uma das competéncias é
apresentada uma afirmacao (item), e os participantes devem selecionar uma das opg¢des
gue melhor caracteriza a sua posicdo perante essa mesma afirmacdo, numa escala de
tipo Likert, que vai de afirmagdes relacionadas com "nunca fago isto" até afirmacdes que
declaram que "faco constantemente”.

Por exemplo:
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1. Uso diferentes canais de comunicacdo para diferentes objetivos.

Nunca uso canais de comunicacdo digitais.

Uso de forma bésica canais de comunicacao digitais como 0 email, por exemplo.

Por vezes vario entre canais de comunicacdo. Uso, por exemplo o email, a website da instituicdo,
blogues simples...

Seleciono e combino diferentes solucdes digitais para comunicar de forma mais efetiva.

Reflito, discuto e desenvolvo de forma proativa as minhas estratégias de comunicacéo.

Para cada um dos itens, sdo atribuidos os mesmos niveis de pontos, que vao de 0O,
para a primeira hipétese, a 4 pontos, para a Ultima. Nesse sentido, a cotacéo total do teste € de
84 pontos?, dividindo-se os niveis de proficiéncia de acordo com o apresentado na Tabela 8.

Tabela 8: Nivel de competéncia digital e respetiva pontuacéo.
Nivel de Competéncia Digital Pontuacao

Al- Recém-chegados menos de 19 pontos

A2- Exploradores entre 19 e 32 pontos

B1- Integradores entre 33 e 47 pontos

B2- Especialistas entre 48 e 62 pontos

C1- Lideres entre 63 e 77 pontos

C2- Pioneiros mais de 77 pontos

Fonte: dos autores.

4 Resultados

O estudo da validade e fidelidade da escala foi realizado em trés etapas. Em
primeiro lugar, foi realizada a analise de consisténcia interna através do coeficiente alfa de
Cronbach. Numa segunda etapa, foi realizada uma andlise fatorial exploratoria para
avaliar o instrumento. Apds a analise dos resultados na analise fatorial, foi novamente
avaliada a necessidade de reducdo dos itens. Apds esta etapa, a validade fatorial do
instrumento foi finalizada com a analise fatorial confirmatoria, testando um modelo de seis
fatores que emergiram como interpretaveis a partir da analise fatorial exploratéria, sendo
gue revelaram igualmente indicadores de consisténcia interna bastante satisfatorios.

Esta estrutura de analise é considerada um método de validacdo eficaz, sendo
frequentemente utilizado como instrumento de avaliacdo para calcular a sua adequacao
para medir a dimensdo que se pretende avaliar (CRONBACH, 1984; PESTANA;
GAGEIRO, 2014; STEVENS, 2009; TINSLEY; TINSLEY, 1987).

4.1 Analise da Consisténcia Interna

A andlise da consisténcia interna através do coeficiente alfa de Cronbrach da
escala global dos 22 itens revelou uma boa consisténcia interna com um valor de 0,90

3 Tendo em consideragdo que foi eliminado um item da escala inicial, foi definida uma nova pontuacao
global, ajustando-se proporcionalmente os valores de cada um dos seis niveis de proficiéncia.
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(muito préximo de uma muito boa consisténcia interna), sendo, pois, considerado
adequado para avaliar a variavel que se pretende medir (CRONBACH, 1984).

E de destacar que, no presente estudo, cinco das seis areas apresentam um
ndamero muito reduzido de itens (3 ou 4 itens), sendo que a utilizacao do alfa de Cronbach
nestas situacfes € desaconselhada, dado que o valor de alfa é fortemente dependente do
namero de itens (ABDELMOULA; CHAKROUN; AKROUT, 2015; CRONBACH, 1984). A
area 6 Promocéo da competéncia digital dos estudantes (5 itens) apresenta um valor de
alfa de 0,80 considerado bom.

No processo de validacdo do instrumento e embora a consisténcia interna seja boa,
foi realizada uma analise mais fina, calculando a correlacdo de cada item com o total da
escala, excluindo o item em causa. Esta analise foi efetuada também para verificar o
impacto da remocdo dos itens na consisténcia interna e no sentido de escolher os
melhores itens, jA& que os itens devem apresentar correlagdes com o total da escala
superiores a 0,30 (CRONBACH, 1984). A média total e variancia da escala também foram
calculadas, considerando o impacto da exclusé&o de cada item.

A Tabela 9 apresenta os resultados das estatisticas relativas a andlise fina de item
— escala total de consisténcia interna e fidelidade do questionario com os 22 itens.

Tabela 9: Estatisticas relativas a analise de item-total.

Item M(_’edia da escala,se Vari_émcia da esca,la se Correlagﬁo_ d_e item Alff';\ de Cronbaclj se
o item for excluido o item for excluido total corrigida** o item for excluido
Al.l 46,71 136,78 0,33 0,90
Al.2 47,35 138,48 0,33 0,90
Al1.3 46,61 139,19 0,44 0,90
Al.4 47,01 137,25 0,43 0,89
A2.1 46,68 136,90 0,46 0,89
A2.2 46,79 133,85 0,57 0,89
A2.3 47,71 134,35 0,39 0,90
A3.1 46,80 138,05 0,50 0,89
A3.2 46,86 131,00 0,57 0,89
A3.3 47,04 136,04 0,55 0,89
A3.4 47,85 135,13 0,50 0,89
A4l 47,57 135,12 0,51 0,89
A4.2 46,67 143,03 0,20 0,90
A4.3 47,75 135,05 0,60 0,89
A5.1 47,17 130,06 0,65 0,90
A5.2 47,75 131,75 0,64 0,89
A5.3 47,30 135,93 0,52 0,89
A6.1 47,17 132,19 0,63 0,89
AB.2 47,83 128,53 0,61 0,89
A6.3 47,59 131,97 0,54 0,89
A6.4 47,27 132,07 0,60 0,89
AB.5 47,15 134,13 0,62 0,89

** p<0,01, com a excecao do item A4.2 com p<0,05
Fonte: dos autores.



]
Lo3i®

http://periodicos.letras.ufmg.br/index.php/textolivre
Belo Horizonte, v. 12, n. 2, mai.-ago. 2019 - ISSN 1983-3652
DOI:

Observando a Tabela 9, percebe-se que a remo¢do de nenhum dos itens tem
impacto diferenciado na média ou variancia da escala.

Apenas o item A4.2 apresenta uma correlacéo inferior a 0,30 com a escala total, no
entanto a sua remocdo nao altera a consisténcia interna da escala total. Dada a
especificidade e relevancia da pergunta, optou-se por manter este item.

4.2 Analise Fatorial Exploratéria

A validade da aplicacdo da anadlise fatorial ao instrumento foi avaliada através do
teste de Kaiser-Meyer-Olkin (KMO) de adequacao de amostragem, em que obtivemos um
valor de 0,875, indicando que existe uma correlagcdo muito boa entre os itens (HAIR et al,
2014; PESTANA; GAGEIRO, 2014).

O teste de esfericidade de Bartlett, com >=990,17; df=231; p<0,001, leva a rejeicao
da hipotese da matriz de correlacéo ser a identidade. Os testes confirmam a adequacédo
dos dados a analise fatorial.

Para analisar a dimensionalidade da escala, recorreu-se a analise fatorial exploratdria,
em componentes principais, com rotacdo Varimax. Utilizando o critério de Kaiser (mais
adequado quando temos menos de 30 itens), tendo sido selecionados os fatores com valores
proprios superiores a 1 (HAIR et al, 2014; PESTANA; GAGEIRO, 2014), os resultados
revelaram a existéncia de 6 fatores explicando 61,57% da variancia dos resultados.

A Tabela 10 apresenta a distribuicéo final dos itens pelos fatores, bem como os
valores de saturagoes (loadings).

Tabela 10: Matriz fatorial do DigCompEdu Checkin.
Fatores

1 2 3 4 5 6
Al 0,76
Al.2 -0,50
Al.3. 0,64
Al4 0,54
A2.1 0,53
A2.2 0,33 0,48
A2.3 0,75
A3.1 0,70
A3.2 0,63
A3.3 0,74
A3.4 0,74
A4.1 0,76
A4.2 0,78
A4.3 0,61
A5.1 0,56
A5.2 0,52
A5.3 0,66

Item
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A6.1 0,68
A6.2 0,67
A6.3 0,55
A6.4 0,67
A6.5 0,71
Valor Préprio 7,32 1,47 1,33 1,29 1,09 1,03
% da Variancia Explicada 33,27 6,70 6,06 5,88 4,97 4,70

Fonte: dos autores.

Analisando a Tabela 6 da matriz fatorial, podemos verificar que apenas o item A2.2
nao tem um valor de loading de =0,50 ou superior para nenhum dos 6 fatores, ndo
existindo uma correlagéo clara entre o item e um dos fatores. E importante relembrar que
apenas loadings de valor 0,50 ou superior sdo considerados de significancia pratica e
estatistica (dado o N de 127) (HAIR et al, 2014).

O item Al.2 apresenta um valor de loading negativo de -0,50, demonstrando uma
correlacdo negativa com o fator 6. Todos os outros itens demonstram correlacdes
positivas com os fatores.

O primeiro fator explica 33,27% da variancia agrupando 5 itens. Os outros fatores
explicam uma percentagem bastante mais reduzida da variancia.

Apés a andlise dos resultados da primeira etapa desta analise fatorial exploratéria e
considerando o contetdo do item A2.2 face aos restantes itens, decidiu-se eliminar este
item e repetir a andlise fatorial. Importa salientar que a remocédo deste item ndo altera a
qualidade da consisténcia interna da escala total (Tabela 9).

Apos a remocdo do item A2.2, ficamos com 21 itens e procedeu-se novamente aos
testes de KMO para adequacédo de amostragem, no qual obtivemos um valor de 0,874,
indicando que existe uma correlagdo muito boa entre os itens (HAIR et al, 2014;
PESTANA; GAGEIRO, 2014).

O teste de esfericidade de Bartlett, com x?=929,23; df=210; p<0,001, levou a
rejeicdo da hipotese da matriz de correlacdo ser a identidade. Os testes confirmaram
novamente a adequacgao dos dados a andlise fatorial.

A mesma metodologia foi novamente aplicada a escala com os 21 itens, sendo que
os resultados revelaram igualmente a existéncia de 6 fatores explicando 62,58% da
variancia dos resultados.

A Tabela 11 apresenta a distribuicao final dos 21 itens pelos fatores e respetivos
loadings.

Tabela 11: Matriz fatorial do DigCompEdu Checkin com 21 itens (apds remocédo do item A2.2).

Fatores
Item
1 2 3 4 5 6
Al.l 0,76
Al.2 -0,50
Al.3 0,65
Al.4 0,54
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A2.1 0,51
A2.3 0,75
A3.1 0,69
A3.2 0,64
A3.3 0,75
A3.4 0,73
Ad.l 0,77
A4.2 0,78
A4.3 0,61
A5.1 0,55
A5.2 0,53
A5.3 0,65
A6.1 0,69
AB.2 0,67
AB6.3 0,55
A6.4 0,68
AB.5 0,70
Valor Préprio 6,97 1,46 1,32 1,27 1,09 1,03

% da Variancia Explicada 33,18 6,93 6,30 6,06 521 4,91
Fonte: dos autores.

Analisando a Tabela 11 da matriz fatorial, todos os itens estdo claramente
agrupados num fator com valores de loadings bem definidos.

O primeiro fator agrupa os itens A5.2, A6.1, A6.2, A6.4 e A6.5; explicando 33,18%
da variancia. O segundo fator agrupa os itens A3.1, A3.2, A3.3, A5.3 e A6.3; explicando
6,93% da variancia. O terceiro fator agrupa os itens A3.4, A4.1, A4.3; explicando 6,30% da
variancia. O quarto fator agrupa os itens Al.1, A1.3, A1.4 e A2.1; explicando 6,06% da
variancia. O quinto fator agrupa os itens A4.2 e A5.1; explicando 5,21% da variancia. O
ltimo fator agrupa os itens A1.2 e A2.3; explicando 4,91% da variancia.

O item A4.2 apresenta um Jloading elevado no fator 5, que, considerando que tem
apenas dois itens, consegue explicar uma percentagem consideravel da variancia da
escala, indicando a possivel diferenciacdo do item e importancia deste para o instrumento.

4.3 Analise Fatorial Confirmatoéria

A andlise fatorial confirmatéria foi realizada utilizando apenas a escala com 21
itens, sendo que as medidas de ajustamento utilizadas foram: Chi Square (x?), ratio Chi
Square / degrees of freedom (x*/df), Compartive Fit Index (CFl), Goodness of Fit Index
(GFI) e Root Mean Square Error of Approximation (RMSEA) (HAIR et al, 2014).

A Figura 2 apresenta o diagrama do modelo na andlise fatorial confirmatéria. Os
resultados revelaram um > 178,93; df=174 e p=0,38 nao significativo, sugerindo a
adequabilidade do modelo. Resultando, assim, em um valor normalizado x?df = 1,03,
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que, sendo inferior a 3, revela um ajustamento adequado. Para os outros indicadores,
obtiveram-se os seguintes valores: CFI=0,93; GFI=0,87 e RMSEA=0,015. Estes valores
também suportam o facto de que o modelo de 6 fatores se ajusta de forma adequada aos
dados, confirmando a estrutura de 6 areas para a escala.
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Figura 2: Modelo Final na Analise Fatorial Confirmatéria.
Fonte: dos autores.
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A estrutura final da escala esta apresentada no Anexo 1, refletindo os resultados da
analise fatorial.

5 Discussao e conclusoes

Quer a nivel nacional, quer internacional, o crescimento da percecdo de que 0s
professores devem acompanhar a evolucdo da sociedade digital e em rede e capacitar-se
para a utilizacdo das tecnologias digitais tem sido uma realidade (DIAS-TRINDADE;
MOREIRA, 2018b). Conscientes desta necessidade, varias instituicdes de Ensino e
organismos, como o EU Science Hub, departamento da Unido Europeia que se dedica a
identificacdo das necessidades dos professores ao nivel das competéncias digitais, tém
vindo a realizar diferentes estudos para apoiar e sustentar o trabalho desenvolvido nesta
area. Um dos produtos mais recentes, desenvolvido por este departamento, e como ja
referimos no ponto introdutério deste texto € o questionario DigCompEdu Checkin, que
oferece aos docentes a possibilidade de, ndo so6 identificar o nivel de competéncia digital
em gue se encontram, mas também receber informacéo concreta sobre a formacdo a
realizar.

Foi, na realidade, o DigCompEdu Checkin (REDECKER; PUNIE, 2017) que
inspirou este estudo desenvolvido com professores do Ensino Fundamental e Médio em
Portugal. Nao havendo nenhuma versao para a populacéo portuguesa aquando do estudo
realizado (DIAS-TRINDADE; MOREIRA, 2018a), foi solicitada autorizacdo a responsavel
pelo DigCompEdu Checkin para a sua traducédo para lingua portuguesa.

Assim, apo0s esta autorizacdo e traducéo, desenvolvemos um estudo que procurou
avaliar as competéncias e fluéncia digitais de professores portugueses, sendo que 0
presente estudo procurou descrever, com exaustividade, os procedimentos de construcao
da escala utilizada e as suas qualidades psicométricas.

Os resultados do estudo revelaram a este respeito que O instrumento possui
qualidades psicométricas satisfatorias. A analise da consisténcia interna dos seis fatores
identificados- Envolvimento Profissional, Tecnologias e Recursos Digitais;, Ensino e
Aprendizagem; Avaliagdo,; Capacitacdo dos Estudantes e Promog¢do da Competéncia
Digital dos Estudantes - revelou que se trata de um instrumento fidedigno. Ora, uma vez
gue estes fatores se apresentam internamente consistentes e bem definidos pelos itens,
concluimos que a escala revela qualidades psicométricas pelo que nos parece adequado
0 seu uso em futuros estudos a desenvolver nesta area.

Na verdade, para além de bons indicadores de validade, globalmente, as medidas
aplicadas caraterizam-se por uma fidelidade que consideramos boa ou adequada e com
estruturas fatoriais interpretaveis, pressupondo, portanto, que avaliam, de forma
consistente, as variaveis que pretendem medir, constituindo-se como uma escala capaz
de contribuir para a avaliagdo das competéncias digitais dos professores em Portugal.

Em sintese, podemos afirmar que o instrumento de investigacdo traduzido e
adaptado para a realidade portuguesa € valido para avaliar as competéncias digitais dos
professores em Portugal.

Apesar de pequenos ajustamentos, nomeadamente ao nivel da redistribuicdo de
alguns itens pelas areas, a escala agora construida continua a considerar as mesmas seis
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areas estruturantes do instrumento original: a area Envolvimento Profissional, que
identifica as competéncias do professor no que diz respeito ao uso de tecnologias digitais
para comunicar, colaborar e evoluir profissionalmente; a area Tecnologias e Recursos
Digitais, referente a utilizacdo de tecnologias e recursos digitais, especificamente, a
capacidade de as usar, partilhar e proteger; a area Ensino e Aprendizagem — referente a
capacidade dos docentes identificarem as suas capacidades para gerirem e organizarem
0 uso de tecnologias digitais no processo de ensino e aprendizagem; a area Avaliacdo
referente as competéncias na avaliacdo, concretamente na forma como sdo usadas as
tecnologias digitais no processo de avaliacdo dos estudantes; a area Capacitagcdo dos
Estudantes referente a capacidade de utilizar as tecnologias digitais para aumentar a
inclusdo, personalizagdo e o envolvimento ativo dos estudantes; e a Promogdo da
Competéncia Digital dos Estudantes referente as competéncias docentes para auxiliar os
estudantes a usar tecnologias digitais de forma criativa e responsavel.
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ANEXO

Escala De Autoavaliacdo De Competéncias Digitais De Professores

Para cada uma das 21 afirmacdes que se seguem, deve selecionar apenas a

opc¢éao que considera mais adequada.

1. Uso diferentes canais de comunicacao para diferentes objetivos.

Nunca uso canais de comunicac¢ao digitais.

Uso de forma bésica canais de comunicacéo digitais como o email, por exemplo.

Por vezes vario entre canais de comunicag¢do. Uso, por exemplo o email, a website da instituicao,
blogues simples...

Seleciono e combino diferentes solu¢des digitais para comunicar de forma mais efetiva.

Reflito, discuto e desenvolvo de forma proativa as minhas estratégias de comunicacao.

2. Uso tecnologias e recursos digitais para trabalhar com colegas dentro e fora da minha
instituicao.

Raramente tenho oportunidade de colaborar com outros professores.

Por vezes troco materiais com colegas (por exemplo via email).

Entre colegas, trabalhamos em conjunto em ambientes colaborativos ou usamos pastas partilhadas.

Troco frequentemente ideias e materiais, até mesmo com professores de fora da minha escola, por
exemplo em redes de professores online ou num ambiente de trabalho colaborativo.

Crio materiais em conjunto com outros professores numa rede digital de professores de diferentes
instituicdes.

3. Considero como, quando e por que usar tecnologias digitais na sala de aula, para garantir que
elas sejam usadas com valor acrescentado.

Nunca ou muito raramente uso tecnologias digitais na sala de aula.

Faco um uso basico do equipamento disponivel, por exemplo quadros brancos ou projetores.

Uso uma variedade de estratégias nas minhas aulas.

Uso ferramentas digitais para melhorar de forma sistemética 0 meu ensino.

Uso ferramentas digitais para implementar estratégias pedagoégicas inovadoras.

. Uso tecnologias digitais para permitir que os estudantes planifiquem, documentem e
nitorizem as suas aprendizagens de forma autobnoma.

N&o é possivel no meu ambiente de trabalho.

Os meus estudantes refletem sobre as suas aprendizagens mas ndo com tecnologias digitais.

As vezes uso quizzes para autoavaliacio.

Uso diferentes ferramentas digitais para os estudantes planearem, documentarem ou refletirem sobre
as suas aprendizagens.

Integro de forma sistematica diferentes ferramentas digitais que permitam aos estudantes planificar,
monitorizar e refletir sobre os seus progressos.

apoio adicional.

5. Analiso a informacgdo disponivel regularmente para identificar os estudantes que precisam de
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Nao aplicavel: esta informagdo néo esta disponivel e/ou ndo é da minha responsabilidade analisa-la.

Parcialmente. S6 analiso a informagdo académica relevante. Por exemplo desempenho e
classificacoes.

Também considero informagdo sobre as atividades dos estudantes e o seu comportamento para
identificar estudantes que precisam de apoio adicional.

Verifico de forma regular as evidéncias de forma a identificar estudantes que precisam de apoio
adicional.

Analiso de forma sistemética a informacéo e intervenho regularmente.

6. Utilizo tecnologias para promover competéncias digitais adaptadas as necessidades individuais
dos estudantes.

Nao aplicavel: No meu ambiente de trabalho todos os estudantes devem fazer as mesmas atividades,
independentemente do seu nivel.

Apresento aos estudantes atividades diferentes, mas uso formatos néo digitais.

Para alguns: apresento atividades digitais para aqueles que estdo ou avancados ou atrasados.

Por nivel: diferentes grupos de competéncias recebem diferentes tarefas digitais.

Apresento a cada estudante um conjunto de tarefas digitais adaptadas as suas necessidades
individuais de aprendizagem.

7. Desenvolvo continuamente o0 meu uso de ferramentas digitais.

Raramente tenho oportunidade de desenvolver as minhas competéncias digitais para ensinar.

Melhoro as minhas competéncias através de reflexdo e experimentacao.

Uso um conjunto de recursos para desenvolver as minhas competéncias digitais para ensinar.

Discuto com 0s meus pares sobre como usar as tecnologias digitais para inovar e melhorar a minha
pratica educativa.

Ajudo os meus colegas a desenvolver as suas estratégias digitais de ensino.

8. Utilizo diferentes softwares e mecanismos de seguranca para proteger contetido sensivel.

Nao é aplicavel. A instituicdo ocupa-se disto.

Nao é aplicavel: ndo guardo dados sensiveis de forma eletrénica.

Em alguns casos, mas ndo de forma consistente.

Protejo os documentos com uma password.

Protejo cuidadosamente os ficheiros. Por exemplo, passwords dificeis com encriptacdo e frequentes
updates de software.

9. Monitorizo a atividade dos meus estudantes nos ambientes colaborativos que usamos.

N&o aplicavel: ndo uso ambientes digitais com 0s meus estudantes.

Respeito as suas criagBes e ndo verifico nem interfiro.

De vez em quando verifico o que eles fazem e as suas discussoes.

Verifico e analiso regularmente as atividades online dos meus estudantes.

Intervenho regularmente com comentarios motivadores ou corretivos.

10.

Uso ferramentas de avaliacdo digital, ou testes e jogos, para verificar o progresso do estudante

e fornecer feedback mais eficiente.

N&o aplicavel: no meu ambiente de trabalho n&o tenho de monitorizar o progresso dos estudantes.
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Nao é possivel: Monitorizo regularmente o progresso dos meus estudantes mas ndo com avaliacdes
ou tarefas digitais.

As vezes uso ferramentas digitais para monitorizar o progresso dos estudantes.

Uso uma variedade de ferramentas digitais para monitorizar o progresso dos estudantes.

Uso sistematicamente diferentes ferramentas digitais para monitorizar o progresso dos estudantes.

11. Quando crio tarefas digitais para os estudantes, considero e procuro resolver os problemas que
possam ter com o formato digital.

N&o aplicavel: ndo peco trabalhos digitais.

Os meus estudantes ndo enfrentam esses problemas.

Adapto a tarefa para minimizar possiveis problemas.

Discuto possiveis obstaculos com os estudantes e em conjunto estudamos solucgdes.

Permito a variedade: adapto a tarefa, discuto solucdes e forneco formas alternativas de completar a
tarefa.

12.

Ensino os estudantes a saber verificar se a informacao é confiavel e a identificar informacao

errada ou contraditéria através de noticias falsas.

Isto ndo é possivel na minha disciplina ou no meu ambiente de trabalho.

Por vezes lembro-os de que nem toda a informacé&o online é de confianca.

Explico-lhes como distinguir entre fontes confidveis e ndo confiaveis.

Discuto com os estudantes como verificar a veracidade das informacdes.

Sempre: discutimos como a informacao é gerada e pode ser distorcida.

13.

Participo em oportunidades de formacao online.

E uma nova area que ainda néo considerei.

Até agora ndo mas estou interessado(a).

Muito raramente.

Ja experimentei varias oportunidades de formagéo online.

Participo frequentemente em diferentes tipos de formacéo online.

14.

Quando os meus estudantes trabalham em grupo, usam tecnologias digitais para gerar e

documentar os dados que apresentam.

N&o aplicavel: os meus estudantes ndo trabalham em grupos.

N&o aplicavel: ndo me é possivel integrar tecnologias digitais nos trabalhos de grupo.

Encorajo os estudantes que trabalham em grupos a procurar informacao online ou a apresentar 0os
seus resultados num formato digital.

Exijo que os estudantes a trabalhar em grupo usem a internet e apresentem os resultados num
formato digital.

Os meus estudantes trocam evidéncias e, em conjunto, criam conhecimento num espago online
colaborativo onde posso acompanhar 0 seu progresso.

15.

Uso as tecnologias digitais para fornecer feedback efetivo.

Nao aplicavel: ndo esta previsto o feedback no meu ambiente de trabalho.

Forneco frequentemente feedback mas ndo num formato digital.
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As vezes uso meios digitais para dar feedback aos estudantes.

Uso uma variedade de meios digitais para fornecer feedback. Por exemplo através das respostas
erradas em questionarios, comentarios nos trabalhos dos estudantes...

Uso de forma regular ferramentas digitais para dar feedback aos estudantes.

16.

Estabeleco atividades que exigem que os estudantes usem ferramentas digitais para comunicar

uns com os outros ou com um publico externo.

Isto ndo é possivel no meu ambiente de trabalho.

S6 em raras ocasioes.

S6 para comunicarem entre si.

Para comunicar uns com 0s outros e com um publico externo.

De forma sistematica, permitindo que vao aumentando as suas competéncias.

17.

Procuro diferentes sitios web e estratégias para encontrar e selecionar recursos educacionais.

Raramente uso a Internet para encontrar recursos.

Uso motores de busca e plataformas educativas para encontrar recursos relevantes.

Avalio e seleciono recursos com base na sua adequacgédo para os meus estudantes.

Comparo recursos usando uma variedade de critérios relevantes, por exemplo qualidade, adequacéo,
confianca...

Aconselho os meus colegas sobre recursos e estratégias de busca adequados.

18.

Uso tecnologias digitais para desenvolver metodologias ativas.

No meu ambiente de trabalho ndo é possivel envolver de forma ativa os meus estudantes.

Envolvo os estudantes ativamente, mas ndo com tecnologias digitais.

Ao ensinar, uso estimulos motivadores, por ex. videos, animagfes, desenhos animados...

Os meus estudantes frequentemente trabalham com tecnologias digitais nas minhas aulas.

Os meus estudantes usam sistematicamente tecnologias digitais para investigar, discutir e criar
conhecimento.

19.

Ensino os estudantes a comportarem-se de forma segura e responsavel online.

Isto ndo é possivel na minha disciplina ou no meu ambiente de trabalho.

Informo-os de que tém de ser cuidadosos com a disponibilizagéo de informagédo pessoal online.

Explico as regras de conduta basicas para atuar de forma segura e responsavel em ambientes digitais.

Discutimos e acordamos quais as regras de conduta.

Sistematicamente: os meus estudantes aplicam regras existentes e habituais nos diferentes ambientes
digitais que usam.

20.
exe

Estabeleco atividades de aprendizagem que implicam a criacdo de contetdos digitais. Por
mplo, videos, audio, fotos, apresentac¢fes digitais, blogues, wikis...

Isto ndo é possivel na minha disciplina ou no meu ambiente de trabalho.

E dificil implementar isto com os meus estudantes.

As vezes, como atividade voluntaria ou adicional.

Os meus estudantes criam contetido digital como parte integrante dos seus estudos.

Isto € uma parte integrante dos seus estudos e com um crescente nivel de dificuldade para
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desenvolver cada vez mais as suas competéncias.

21. Encorajo os meus estudantes a usar tecnhologias digitais de forma criativa para resolver
problemas concretos.

Isto ndo é possivel na minha disciplina ou no meu ambiente de trabalho.

S6 muito raramente tenho oportunidade de implementar resolucéo de problemas digitais.

Ocasionalmente, sempre que surge uma oportunidade.

Muitas vezes experimentamos solucdes tecnolégicas digitais para resolver problemas que surgem.

Integro sistematicamente oportunidades de uso criativo de tecnologias digitais na resolucdo de
problemas.

Notas:

Tendo em consideracdo que foi eliminado um item da escala inicial, e que houve
alteracdes na distribuicdo dos itens pelas areas, foi atribuida uma nova numeracdo aos
itens da escala final que ficou, no total, com 21 itens. Assim, o item 1 corresponde ao item
Al.1 da escala inicial; o item 2 ao item Al.2; o item 3 ao item A3.1; o item 4 ao item A3.4;
o item 5 ao item A4.2; o item 6 ao item A5.2; o item 7 ao item Al1.3; o item 8 ao item A2.3;
o item 9 ao item A3.2; o item 10 ao item A4.1; o item 11 ao item A5.1; o item 12 ao item
A6.1; o item 13 ao item Al.4; o item 14 ao item A3.3; o item 15 ao item A4.3; o item 16 ao
item A6.2; o item 17 ao item A2.1; o item 18 ao item A5.3; o item 19 ao item A6.4; o item
20 ao item A6.3; e 0 item 21 ao item A6.5, respetivamente.
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Acta Scientiarum
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SCOPUS Q3/ Web of Science (Science Citation Index Expanded - SCIE)

SJR 2020 = 0.18

JCl 2020 = 0.08

Dias-Trindade, S., Moreira, J. A., & Ferreira, A. G. (2021b). Evaluation of the Teachers’ Digital
Competences in Primary and Secondary Education in Portugal with DigCompEdu Checkln in

Pandemic Times. Acta Scientiarum — Technology. 43. E56383.

http://www.doi.org/10.4025/actascitechnol.v43i1.56383.

TECNOLOGIA E COMPETENCIAS DIGITAIS NA EDUCACAO EM PORTUGAL 146



http://periodicos.uem.br/ojs
ISSN on-line: 1807-8664
Doi: 10.4025/actascitechnol.v43i1.56383

INFORMATICS

Evaluation of the teachers’ digital competences in primary
and secondary education in Portugal with DigCompEdu
CheckIn in pandemic times

Sara Dias-Trindade'’, José Anténio Moreira? and Anténio Gomes Ferreira®

!Centro de Estudos Interdisciplinares, Faculdade de Letras, Universidade de Coimbra, Rua Filipe Simoes, 33, 3000-457, Coimbra, Portugal. *Centro de
Estudos Interdisciplinares, Universidade Aberta, Lisboa/Coimbra, Portugal. 3Centro de Estudos Interdisciplinares, Faculdade de Psicologia e de Ciéncias da
Educacao, Universidade de Coimbra, Coimbra, Portugal. *Author for correspondence. E-mail: sara.trindade@uc.pt

ABSTRACT. The current pandemic crisis the world is living in has brought new and emerging challenges
to teachers, making it essential to acquire digital skills, especially in virtual learning environments and
online technologies. In this sense, from the DigCompEdu ChecklIn self-assessment questionnaire, validated
for the Portuguese population by Dias-Trindade, Moreira, and Nunes (2019), the research presented in this
paper aims to identify the most fragile and robust areas of digital skills of primary and secondary education
(ISCED) perceived by teachers in Portugal. The quantitative methodological approach emphasizes teachers'
perception of their digital skills in three dimensions: teachers’ professional competences, teachers’
pedagogical competences and students' competences and involved 434 teachers from mainland Portugal
and the Autonomous Regions. The results allow us to conclude that teachers have an overall moderate level
of digital proficiency — level B1 - Integrators — and the dimensions pedagogical competences and students’
competences are those where teachers have more weaknesses than in other levels. From a panorama
observed before the onset of the COVID-19 pandemic, it is possible to understand their needs regarding
work that involves digital technologies at different moments in the teaching activity. The results thus, show
the need for teachers to increase their level of digital competence through specific training and the
importance of developing public policies that prepare teachers for a more digital school.
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Introduction

Throughout this century, and primarily due to the changes taking place in society, which is more and more
immersed in a networked digital culture and reality, it is increasingly urgent to rethink the teaching and
learning processes. Educational institutions have to face the challenge of setting up hybrid learning scenarios
that promote the acquisition of knowledge and spaces appropriate to cross-cutting competences.

Taking this reality into account, the World Economic Forum in 2015 highlighted the crucial role of digital
technologies in developing cross-cutting competences and how this is decisive in today’s world (World
Economic Forum [WEF], 2015). In 2013, the Online Manifest was published following a European Commission
project, advocating the end of the distinction between offline and online, using the ‘onLife’ neologism to refer
to a new hyperconnected reality in which such distinction is senseless (Floridi, 2015).

Digital technologies have become wholly part of how one can ‘make’ education (Selwyn, 2016), but it is
important to understand how they can be effectively used to promote an educational change and enhance
quality pedagogical practices. More than instrumentally using technologies, “[...] the discussion must focus
on its pedagogical impact and on what is perceived as ‘good’ teaching and as factors promoting quality in
learning” (Dias-Trindade & Moreira, 2017, p. 99-100, grifo dos autores).

Thus, today, it is important to rethink education, reflect on new practices where the analog, the physical,
the digital, and the virtual are interwoven without distinction, using pedagogical action principles inspired
mostly by collaborative, socio-constructivist and humanist principles.

These issues have taken on new characteristics since the COVID-19 pandemic forced governments
worldwide to order the physical closing of schools and the shift to full digital education for all education levels.
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According to Huang et al. (2020, p. 13), this online education should effectively contribute to “Disrupted Classes,
Undisrupted Learning, [...]” following a set of principles, including: “(a) reliable communication infrastructure, (b)
suitable digital learning resources, (c) friendly learning tools, (d) effective learning methods”. However, these
principles are not limited to fulfilling a function when education was provided exclusively in virtual environments,
but should be available in any educational ecosystem that used digital environments.

As such, from the DigCompEdu CheckIn self-assessment questionnaire validated for the Portuguese
population by Dias-Trindade et al. (2019), the research presented in this paper aims to identify the most
fragile and robust areas of each teacher, based on their perceptions, which allows, a posteriori, each one to
invest in adequate training to increase their proficiency level to the desired digital fluency. In addition to
giving the individual perception of each teacher’s digital competences, it also shows us how they feel
regarding work that involves digital technologies in the teaching activity, both in preparation and
implementation and in working with students to promote their digital competences. This paper presents the
results of a study carried out from this questionnaire before the onset of the COVID-19 pandemic and pieces
together a picture of the digital competences of Portuguese teachers and the areas requiring greater
investment, that is, “[...] bridging the gap and fostering the use of digital differences in education,
acknowledging the differences to make specific use thereof and harnessing the potential of these [digital]
resources” (Dias-Trindade & Ferreira, 2020, p. 182).

The importance of digital competences and the new reality in education

At the turn of the 20th century to the 21st century, it soon became clear that the world was shifting from
an industrial era to a social era, wherein homogeneous education has been increasingly called into question.
Hence the need to rethink the educational model, since the speed at which changes are taking place, the
evolution of machinery, and the progress they have enabled have been responsible for a great deal of such
change, leading to a networking society marked by profound economic changes and encouraging the
emergence of new learning paradigms, models and scenarios.

At the same time, digital technologies are evolving at such a rate that, as Floridi (2015) argues, education
has benefitted from many opportunities, but at the same time, it runs the risk of losing them. Therefore, both
teachers and students must keep pace with the changes and, concerning using resources and digital strategies,
to understand the need to integrate them properly in a quality teaching practice.

References to the use of digital technologies in education are often found but, as Montez, Montez, and
Aires (2013, p. 282) state,

[...] although their use is highly valued, it contrasts with their low use in the classroom; greatly used at home, in
preparing classes and teaching materials, and low use of technologies in the classroom, or, when used, students do
not use them as much.

The problem is often related to the constant evolution of digital technologies that are not accompanied by
adequate training and leading. Floridi (2015) stated that teachers to ‘build the raft while swimming’, recalling
Neurath’s words (1959, p. 201): “[...] we are like sailors who must rebuild their ship on the open sea, never
able to dismantle it in dry-dock and to reconstruct it there out of the best materials”.

Today, due to the pandemic the world is experiencing and the consequent adaptations it has had to make,
it has come to the fore that there are alternatives and that societies adapt themselves to correspond to the
common good (Santos, 2020). The teacher is responsible for this fluidity approach, for being able to adapt to
new times, and even of a certain ‘naive confidence’, fruit of Lewis Carroll’s Red Queen hypothesis (“Now,
here, you see, it takes all the running you can do to keep in the same place!”!). And that is why Oliveira (2017, p. 5)
refers that “[...] as evolution occurs, organisms must become more and more sophisticated not so much as to
gain competitive advantage, but rather to stay alive while other organisms in the system constantly evolve
and become more competitive”.

So, what is important is that conditions are set up to help pedagogical practices be enhanced through
digital technologies. Also, investments must be made in teachers' training to focus on developing skills to
develop an education mediated by the digital.

However, in addition to this, and to build an ecological scenario in which everything is structured
according to their specific characteristics, teachers must naturally take greater control over a resource and
content-related issues, since it is up to them to define what they consider most appropriate for teaching

" The Red Queen hypothesis: for an evolutionary system, continuing development is needed just in order to maintain its fitness relative to the systems it is co-evolving with. In F.
Heylighen, The Red Queen Principle. Recovered on June 27, 2020 from http://pespmc1.vub.ac.be/REDQUEEN.html
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(content) and for getting the message across (resources). On the other hand, taking into account their
students' specificities, teachers need to know how to adapt to their characteristics and competences.

In this sense, it is important to know how to design learning environments where all the stages are
carefully thought out, justifying what needs to be done, why and how. The use of user-friendly platforms and
accessible resources is essential to get a message across and, above all, for the message to be understood and
well accepted by its recipients.

The use of a teaching and learning model supported by virtual environments should be geared to the
development of virtual communities of learning, that is, “[...] a group of people joined together in cyberspace
to accomplish a task and obtain a result, being clearly a specific type of collaborative learning” (Dias-Trindade
etal., 2019, p. 150), based on continuous reflexive dialogue among its participants.

These ideas are based on establishing a close relationship between teachers and their students in a
constructivist learning model and construct personal knowledge. This idea is close to the Garrison, Anderson,
and Archer (2000) model of the Community of Inquiry, which favors a diversity of perspectives and promotes
research, criticism and creativity, with the student being responsible for controlling their learning by
negotiating meanings with the group (Dias-Trindade et al., 2019).

The preparation of a virtual model of teaching and learning should be based on developing competences
and principles such as constructivism, autonomy and interaction, through the development of an educational
ecosystem adaptable to the needs and competences of all those involved. Knowing how to use digital
technologies in the different stages of the educational process is necessary, both as tools to enhance the
learning process and contribute to the quality of learning.

The present moment shows the need for raising the status of the teaching profession and, in particular,
for rethinking the practices developed and, above all, how the use of digital technologies can enhance these.

Indeed, the reality of education in 2020 makes it more pressing to assess teachers' digital competences and
make them more digitally proficient at making a faster transition from emergency remote teaching situations
to more robust and sustained networked digital teaching models.

For this to happen, all those engaged in the educational process must be actively involved and seek to take
advantage of the resources at their disposal to enhance the teaching and learning processes, but, above all, teachers
must be capable of assessing their digital competences and seek the necessary training to overcome their weaknesses.

Material and methods

The DigCompEdu CheckIn framework

As Dias-Trindade and Ferreira (2020, p. 173-174) state, “[...] by leveraging what digital technologies have
to offer to enhance the educational process, one can create innovative digital environments and sustainable
learning scenarios, where digital can truly be a window to the world of knowledge”. To this end, teachers and
students need to know how to integrate digital resources into their pedagogical practices and how they can
improve the way they teach and learn.

This fact has also been, since 2005, a key concern of the EU Science Hub. This department has prepared
various benchmarks, namely the DigCompEdu, presenting a common European framework for the digital
competences of educators, launched in 2017, which states that teachers “[...] need a set of digital competences
specific to their profession to be able to seize the potential of digital technologies for enhancing and
innovating education” (Redecker, 2017, p. 8).

Simultaneously, the working team has developed an online questionnaire based on the collaboration from
several European countries, which teachers can answer to identify their perception of their level of digital
competence. More than just listing a set of competences provides users with a report where the teacher is
placed in a digital competence level by area and receives suggestions for improving their practices.

This document is an excellent starting point for teachers to identify their weaknesses and, from there, to
receive suggestions for overcoming them. Its major difference from other benchmarks: the fact that it not
only gives teachers an idea of their digital competence, but also articulates that digital competence with the
development of learning, the assessment and development of students.

As we can see, there is an interconnection with the notion of digital proficiency, especially where it
specifies that the evolution process within digital proficiency, from literacy to proficiency, requires the ability
to perceive not only which resources to use, but also how to use them to achieve best the established goals
(Briggs & Makice, 2011). Being aware of these competences is therefore crucial, as stated by Dias-Trindade

Acta Scientiarum. Technology, v. 43, €56383, 2021



Page 4 of 11 Dias-Trindade et al.

and Ferreira (2020, p. 183): “[...] being able to identify their strengths and weaknesses helps teachers to
determine what steps need to be taken to achieve full digital fluency”.

Teachers can thus understand how to integrate technology into their practice, what kind of training they
need to take to improve the areas in which they are weaker at the moment, and also helps them understand
how to progress to digital proficiency, while always realizing that their knowledge is never complete.
Moreover, given this type of knowledge that has evolved rapidly, proficient users know that they are not yet
100% prepared and that their knowledge needs always to be developed.

Research ethics

Although the research project underlying this paper has not been submitted to an ethics committee, it has
followed the ethical guidelines in the Ethics Charter published by the Portuguese Society of Education
Sciences (SPCE, 2014). Throughout the research, the authors remained vigilant of and have self-reflected on
ethical issues, as advocated by (Mainardes & Carvalho, 2019).

Participation was voluntary, and participants could withdraw at any time if they so wished. Furthermore,
data confidentiality and privacy were ensured and did not represent any constraint for the participants
(Bassey & Owan, 2019; Beardsley, Santos, Hernandez-Leo, & Michos, 2019). The research relevance and the
results thereof would represent an added value for the education research field, especially due to the
constraints brought about by the COVID-19 pandemic and the need to implement measures to qualify
teachers for using digital tools in their practice.

The participants

This study involved 434 Portuguese primary and secondary school teachers (International Standard
Classification of Education - ISCED) from Mainland Portugal and the Autonomous Regions.

As shown in Table 1, most of the participating teachers are women, 81.8%. Teachers' distribution by
department is quite balanced, the most represented being the Language Department, with 24.4% teachers,
and the least represented being the Expressions Department, with 12.7%. The mean age of teachers is 50.5,
ranging from 32 and 65 years of age.

Table 1. Characterization of participants

Personal and professional variables

Age (years)
Mean [minimum - maximum] Interquartile range
50.5[32 - 65] [45-56]
Gender Department
Male Female 1C CSH E L MCE
N 78 356 102 69 55 106 102
% 18.0 82.0 23.5 15.9 12.7 24.4 23.5

1C-First Cycle and Pre-School; CSH-Social and Human Sciences; E-Expressions; L-Languages; MEC-Mathematics and Experimental Sciences

The instrument

From the self-assessment scale of teachers’ digital competences prepared by the EU Science Hub, the work was
validated for the Portuguese population (Dias-Trindade et al., 2019) to assess teachers' digital competences in
Portugal.

The scale, built and validated, has 21 items that allow the identification of six areas of competence, more
specifically: Area 1 — Professional engagement; Area 2 — Digital Technologies and Resources; Area 3 —
Teaching and Learning; Area 4 — Assessment; Area 5 — Empowering learners; Area 6 — Facilitating learners’
digital competence (Dias-Trindade et al., 2019) (Figure 1).

The questionnaire provides teachers with an overall result that places them into six proficiency levels
(Table 2). Partial results for each framework area and a report on the overall result and suggestions for
improvement in each of the 21 digital competences referred to in the questionnaire are shown (Table 3).

In this way, teachers can understand which area of competence they have the most weaknesses and choose
the training that best meets their needs (Dias-Trindade et al., 2019).

In order to verify whether there are significant statistical differences when analyzing results by age (Figure
2) and by department (Figure 3), the Wilcoxon Signed Rank nonparametric test was performed. The level of
statistical significance adopted is p = 0,05.
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Figure 1. Areas and Teachers’ Digital Competence Items.

Table 2. Digital Competence Levels of the DigCompEdu CheckIn Questionnaire

Digital Competence Level Score
A1l- Newcomer less than 19 points
A2- Explorer between 19 and 32 points
B1- Integrator between 33 and 47 points
B2- Expert between 48 and 62 points
C1- Leader between 63 and 77 points
C2- Pioneer more than 77 points

Table 3. Digital Competence levels and their score per area of the DigCompEdu CheckIn Questionnaire

Area 1l Area 2 Area 3 Area 4 Area 5 Area 6
Level Points Level Points Level Points Level Points Level Points Level Points
Al 1to4 Al 1to2 Al 1to6 Al 1to3 Al 1to2 Al 1to6
A2 5to7 A2 3 A2 7to8 A2 4105 A2 3 A2 7to8
B1 8to 10 B1 4to5 B1 9to 12 B1 6to7 B1 4to5 B1 9to 12
B2 11to 13 B2 6 B2 13to 16 B2 8to9 B2 6 B2 13to 16
C1 14to 15 C1 7 C1 17to 19 C1 10to 11 C1 7 C1 17to 19
C2 16 C2 8 C2 20 C2 12 C2 8 C2 20

Results and discussion

The results obtained show that the overall average was 43.4 points, corresponding to the B1 —Integrator
level. However, this score is within the expected levels, as it includes teachers who use digital technologies
somewhat regularly. In different contexts, the results show that there are still some difficulties in defining
which technologies are better suited to different situations and how they can enhance the educational
process. These results indeed indicate that the participants have digital competences, but are still at an
evolutionary stage between digital literacy and digital proficiency and need, above all, to understand how to
make use of digital technologies at different moments of the educational process.

The Figure 2 shows that level Bl is identified as the highest number (43.1%). However, some teachers are
still at levels Al (2.1%) and A2 (18.4%), meaning that about 20% of the teachers who took part in this study
have very limited digital competences. Consequently, it is very important to invest in their continuing
training, especially in the areas where they have the greatest difficulties.

The analysis of the six areas of competence in this questionnaire and the results obtained (Table 4) shows that
Area 1 — Professional engagement — is the one closest to Level B2 (see Table 3), and Area Table 4 — Assessment —
like the one with the weakest average result, still in Level A2, although it comes close to level B1.

To better understand these results, it is important to analyze the 21 items that form the questionnaire and
justify the results shown in Table 4.
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Figure 2. Average scores by level of competence (Digital Competence Levels: A1 — Newcomer; A2 — Explorer; B1 - Integrator; B2 —
Expert; C1 — Lider; C2 — Pioneer).

Table 4. Areas.

A
Areas of Competence verage Level
values
Teachers’
professional Professional engagement 9.53 B1+
competences
R Digital technologies and resources 4.07 B1
Teachers . .
edacoical Teaching and learning 10.19 B1
clz)m itegnces Assessment 5.24 A2+
P Empowering learners 4.76 B1
Learners’ Facilitating learners’
.. 9.58 B1
competences digital competence

The analysis of Table 5 shows that the average results of Area 1 - Professional engagement — are always positive
(more than 2.00 points), showing that these teachers are interested in reflecting on and learning more about the
use of digital competences in educational environments. The items relating to this area are mostly related to the
commitment to developing their digital competences either through online training or through the active search
for different educational resources and teaching strategies that use the digital to enhance the educational process.

In line with the definition above of the instrument for level B1, in which the participants were placed,
these results show their desire to know more and to use the digital in educational environments, recognizing
the importance of knowing more resources, seeking more solutions and strategies to help them enhance their
teaching and working processes in a school environment.

However, some frailties also exist, for example, in Area 4 — Assessment —, the one with the most problems, for
which all items had weaker scores (less than 1.99 points), showing some difficulties in how the digital technologies
are used in students’ assessment. This area focuses on teachers' ability to use digital technologies to monitor their
learning independently, and teachers can monitor their students' progress and give feedback to them.

Moreover, it is important to understand that other items also showed some weaknesses that require attention.
Table 5 shows, in addition to the items corresponding to Area 4 — Assessment —, the items ‘Guidance’ in Area 3 -
Teaching and Learning — and ‘Communication’, in Area 6 — Facilitating learners’ digital competence —, which also
presents lower scores. These items refer to using digital technologies to enhance students' autonomous work and
help them communicate digitally with each other and with an external audience.

These items that concern the more practical work with digital technologies for the promotion of learning
and content development, adapted to the individual needs of students, together with the promotion of the
student’s digital competences, are the ones that show the greatest difficulties and the weakest results among
the participants of this study.
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Table 5. Average results per item

Areas of Competence Average values
Organizational communication 2.63
Teachers’ Professional Competences Professional engagement Beﬂex1ve practice 2.3
Digital competence 2.16
Selecting 2.41
Digital technologies and resources Professional collal.)oration . 215
Management, protecting, sharing 1.92
Teaching 2.66
Guidance 1.66
Teaching and learning Collaborative learning 2.09
. Actively engaging learners 1.88
Teachers Pedagogical Competences Content creation 1.90
Self-regulated learning 1.67
Assessment Assessment strategies 1.85
Feedback and planning 1.72
Empowering Learners Analyzing evidence 2.59
Accessibility and inclusion 2.16
Differentiation and personalization 2.20
Information and media literacy 2.05
Students’ Competences Facilitating Learners’ Digital Competence Communication 1.42
Responsible use 1.84
Problem-solving 2.07

Although the average result of Area 5 — Empowering learners - is also close to level B2, this area refers
mostly to the teachers’ reflections on their ability to monitor and follow-up on the students’ progress and
prepare activities digitally inclusive for all. However, whereas teachers indicate that they can have this
reflective stance, the results in Area 4 — Assessment show that they have greater difficulty using digital
technologies to assess students and, subsequently, provide them with the necessary feedback on the results.

In short, in theory, and according to the definition for level B1 — Integrator —, these results show the
predisposition for using digital technologies and the recognition that they are valid for the educational
process. At the same time, participants recognize that there is still much to be learned about using digital
technologies in practice regarding the work to be developed in all teaching and learning processes.

Although studies indicate that age is not a relevant variable when it comes to assessing digital competences
(Wang, Myers, & Sundaram, 2013; Dias-Trindade & Moreira, 2020), results by age show that teachers up to 40
years old present higher results of digital proficiency, and even average values in B2 — Expert —, which indicates
that they are the most competent in the use of digital technologies in the areas under question.

As the age bracket increased, the result confirmed this idea, so did the average results decrease (Figure 3).
This difference, however, is so small that it has no statistical significance (Table 6).

60

3135 3640 41-45 46-50 51-55 56-60 61-65
Age

Average score
»n w &
o o o

=
15}

Figure 3. Questionnaire results by age.
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Table 6. Statistical significance of age

F p-value Sig
1.4134 .066 NS

The analysis of the results by disciplinary department (Figure 4) was also analyzed, showing that the
departments with the highest score were the Social and Human Sciences Department (43.7 points) and the
Expressions Department (43.6 points), in line with the results of similar studies (Dias-Trindade & Moreira,
2020; Benali, Kaddouri, & Azzimani, 2018). However, once again, the difference in results has no statistical
significance (Table 7).

47,0
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45,0
44,0
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42,0
41,0
40,0
39,0
38,0
1c

Expressdes Linguas CSH MCE

Average score

Department

Figure 4. Questionaire results by department (1C-First Cycle and Pre-School; Expressoes-Expressions; Linguas-Languages; CSH-Social
and Human Sciences; MEC-Mathematics and Experimental Sciences).

Table 7. Statistical significance of Departments

F p-value Sig
1.763 .135 NS

As Wang et al. (2013) pointed out, the issue of digital proficiency is not related to age or gender. In their
study, these authors concluded that different factors influence the existence of more or less digital
competence, such as social, psychological, organizational and even demographic factors, and that age is also
one of them, albeit not the only one. More importantly, teachers are aware of the importance of digital
competence in their profession to improve and enhance the educational process.

Therefore, it is important to understand that, according to the results achieved in this study, the
participants are interested in and willing to integrate digital technologies in their practices. However, and
given the world education situation today, in which different countries have been forced to shift to a
completely digital context due to the confinement imposed to tackle the COVID-19 pandemic, a rapid
diagnosis of the teachers’ digital skills needs to be done to support the training actions to be developed.

In March 2020, the Global Education Innovation Initiative at the Harvard Graduate School of Education
and the OECD drafted the survey ‘Framework for Rapid Response to COVID-19’, which was answered by
respondents from 98 countries. Questioned whether there was any positive aspect resulting from the changes
needed to adapt to the ongoing pandemic, 37.5% considered the issue of “[...] introduction of technologies
and other innovative solutions [...]” to be very relevant (Reimers & Schleicher, 2020, p. 18). To this recognition
is added the awareness that much needs to be done regarding teacher training, for rethinking strategies and
redefining the teachers’ formative structures, not only in terms of continuous training, but also (perhaps now
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more than ever) in terms of initial teachers’ training, and which can lead to international public policies aimed
at the development of a quality digital education perfectly suited to present and future needs.

Conclusion

Foundational literacy related to the ability to apply the knowledge acquired is no longer enough. It is
necessary to articulate these competences with the ability to live in adaptive contexts, know how to work in
groups in a cooperative and collaborative way, and know how to interact with the environment and any
challenges that may arise.

By appropriating the potential of technologies, one can create innovative environments, sustainable
learning scenarios where the digital can be an open window to the world of knowledge. However, for this to
happen, teachers (and students) urgently need to recognize the value of these resources and, above all, to
identify within digital technologies ways of adding value to the educational processes. More than having the
ability to ‘know how to do’ something, being effectively ‘competent to’ may not be as simple as it seems.

Teachers also need to be able to help their students to make use of technologies in their education.
Although various digital technologies always surround many students, they are only familiar with their social
and non-school use. To shift to an educational context is still not a normal practice. It is precisely the heart
of the challenge: bridging the gap to the educational world, recognizing the differences concerning specific
uses, and taking advantage of these resources' potential.

The school can and should be a space where quality learning is developed, when the continuous flow of
information, in increasingly large amounts, lacks appropriate competences and the ability to make the best
use of digital technology. However, as can be seen from this study's results, the level of digital proficiency of
teachers in Portugal differs widely and shows the different needs in various areas of competence.

This study is so important, as it provided a framework of the needs and competences of Portuguese
teachers before the onset of the COVID-19 pandemic, and gave the opportunity to immediately adapt the
most needed training, at a time when the use of digital environments has enabled the educational activities
to continue.

We were able to conclude that teachers in Portugal are at a medium level (B1 — Integrator), showing their
motivation to use the digital in their teaching processes, while also being aware of their weaknesses when it
comes to practical work with students, monitoring them in their learning and giving regular feedback.

Level B1 - Integrator — characterizes teachers as professionals who use digital technologies in different
contexts and are willing to do more, but they still need to know which technologies work better in each
strategy and teaching method. Two key issues arise in close connection with the results obtained in this study
and with the notion of digital proficiency: the ability of teachers to take advantage of the different
potentialities of digital technologies available to teaching and learning, and the ability to know not only which
technologies can be used more, but also which ones can best help to attain the objectives.

It is necessary to invest in teacher training aimed at practical work with students, as the areas showing the
greatest weaknesses are Area 4 — Assessment — and also Area 6 — Facilitating learners’ digital competence -,
in particular the items that concern practical work, teaching, assessment, monitoring of students and also
helping the development of the students’ digital competences.

Although they are not statistically significant, we also concluded that the levels of digital proficiency are
higher among younger teachers, and that the Department of Social and Human Sciences shows the best
results.

However, it should be noted that teachers up to 40 years old present average overall results at the level of
B2 - Expert—, revealing the critical and creative use of digital technologies in their teaching. Even so,
continuous investment is needed in specific areas, and the development of the process towards digital
proficiency is always in progress. Being aware of the continuing need for training and adaptation to digital
technologies' growth is important and necessary not to run the risk of stagnation.

In view of these results, and taking into account the current state of education, as the result of the
confinement measures across the world, the physical closure of schools, and the need to continue with the
education process in exclusively digital environments, rethinking the training strategies regarding digital
environments at school is that much more relevant, as is the fact that teachers should be able to use digital
technologies to enhance their educational strategies.

Acta Scientiarum. Technology, v. 43, €56383, 2021
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Abstract

The potential of DTIC has brought new challenges to teachers, making it
essential to acquire digital competences. The aim of this research is to assess
Portuguese university teachers’ digital competence level. The quantitative
methodological approach emphasises the teachers’ perception of their digital
competences in three dimensions: teachers” professional and pedagogic com-
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teachers. The main findings show that the digital competence level of teach-
ers is moderate, and that subdimensions “Guidance”, “Analysing Evidence”
and “Responsible Use”, are the weakest. On the other hand, the subdimen-
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Communication”. The results show the need for teachers to increase their
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training.
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1. Introduction

Involved in processes of change, often justified by diffuse policies and
loose instrumental measures, Higher Education institutions in Portu-
gal are still very marked by a traditional and elitist educational cul-
ture. They have faced the need to Innovate and reinvent their scien-
tific, social and educational roles. This emerging new paradigm is
practically linked to all spheres of economic, social, cultural and po-
litical organizations. It results, among others, from the evolution of a
consciousness of globalization, a networking culture, the internation-
alization of knowledge and the relationship between digital participa-
tion and new citizenship practices (Caeiro & Moreira, 2018).

In order to Innovate, according to Dias (2016), it is necessary to
disrupt, disorder and also reorganize and build a new configuration.
Innovation is, therefore, the expression of the end of the limits of a
pre-conceived, structured and formatted geometry, not only in the di-
mension of thought, but also of space and time.

Therefore, talking about pedagogical innovation in Higher Educa-
tion implies reconfiguring the classical view of pedagogy against which
the movements of change are oriented. As Esteves (2010, p. 53) points
out, innovation requires clarity and determination as to what is intend-
ed to achieve in training. The failure of some methodological innova-
tions in Higher Education can be explained by the blurring of their
purposes and underlying learning theories. The absence of a pedagog-
ical framework can empty the change of meaning or direction, as often
happens in the institutional practices of courses’ quality assessment as
well as with the pedagogical processes taught. In these cases, very gen-
eral, theoretically ‘neutral” and scarce informative indicators regarding
the nature of practices are used, which end up generating occasional or
limited impact changes (Paricio Royo, 2012; Rué et al., 2013).

From a transformative perspective of Higher Education (Harvey
& Knight, 1996), pedagogy is a place of production (not mere repro-
duction) of knowledge for both students and teachers. A transforma-
tive pedagogy implies methodologies open to reflection on learning
content and processes, negotiation of meanings and decisions and the
construction of broad views of knowledge in articulation with politi-
cal and social issues. This expands and complexifies the teacher’s role,
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as he becomes both a ‘designer’ (Reder, 2007) and an ‘architect’ (Viei-
ra, 2013) of digital learning environments that promote social and
academic competences.

In this sense, Education is both Digital and Hybrid. Digital, under-
stood as enriched and digitally mediated, developed in different learn-
ing environments and scenarios with different pedagogies. Hybrid in
reference to the nature of its spaces, to its presence, to technologies
and to culture, presenting itself as a possibility that meets this new
paradigm. But also, as an alternative for the Higher Education institu-
tions to approach their audiences (students) and society (citizens),
transforming this challenge into a competitive differential. It is, there-
fore, necessary to redefine what are, today, emerging pedagogies that
are built in fluid spaces, without barriers, either physical or analogical
walls, based on the intersection of three elements: Participation, Per-
sonalisation and Productivity. Participation in network communities,
face-to-face or virtual. Personalisation of learning experiences in hy-
brid environments tailored to the individual needs of communities and
their elements. Productivity related to knowledge creation within these
communities (Lee & McLoughlin, 2007) enabling the development of
relevant educational experiences.

In this context of fluidity and liquidity (Bauman, 2001), the idea
of interconnection between space and time is fundamental, just like
Bakhtin conceptualized it in 1981. Bakhtin used the chronotope con-
cept in order to explain that the use of technology in social practices,
particularly in digital educational settings, radically transforms space-
time relations (Ritella, Ligorio, & Hakkarainen, 2019). Although not
many studies have yet taken place, it is important to understand the
different dimensions of a chronotopic methodology. It helps to ana-
lyse important issues on education, such as “how different ways of
framing space-time relations in educational situations are implicated
in pedagogical and curriculum processes, learning outcomes, and
identities” (Ritella, Rajala, & Renshaw, 2020, p. 3).

However, teachers and students need to be able to use technology
in an educational context in a way that allows the creation of innova-
tive learning scenarios. For this to happen, teachers and students need
to adapt to the new times and learn to use digital technologies peda-
gogically in the educational process. The daily use of technology does
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not imply a natural conversion of its use within school walls, espe-
cially because in these new ubiquitous learning scenarios, education
goes beyond the physical territory. In a Contemporary reality, learning
also takes place through the use of mobile devices, connected to wire-
less communication networks, sensors and geolocation mechanisms,
allowing to form virtual networks between people, objects and situa-
tions. In fact, making use of technology for teaching or learning, using
it to extend learning to informal or non-formal environments, implies
having skills and being digitally fluent.

That’s why it’s so important to know how to use digital technolo-
gy, but, specially, to know how to use it pedagogically, in order to im-
prove the quality of the teaching-learning process (Ozan & Kesim,
2013). For that to happen, it is necessary not only for the pedagogical
paradigm to shift, but also to have new policies and training models
for a proper digital conversion.

It is important to acknowledge not only what one knows, regard-
ing the use of digital technology in education, but also how to change
and improve one’s knowledge, especially through integrated training
to improve professional practices. Sansone and colleagues (2019)
have shown the importance of practice in their study, where they de-
veloped a learning path for trainee teachers based on the “Trialogical’
Learning Approach. This approach

integrates ‘monological’ (with emphasis on individual knowledge and concep-
tual processes) and ‘dialogical’ (with emphasis on distributed cognition and
the role of social and material interactions) learning approaches, with a third
element: the intentional processes involved in collaboratively producing
knowledge artefacts that are shared and useful for the community (Sansone,
Cesareni, Bortolotti, & Buglass, 2019, p. 383).

Taking all these assumptions into consideration, we developed the
present study which aimed to evaluate the digital competence level of
a group of Portuguese Higher Education teachers. The study identifies
the areas of competence with greater or lesser weaknesses and, from
this analysis, intends to point out possible formative responses accord-
ing to the results obtained. This assessment was based on a question-
naire developed by the EU Science Hub, the DigCompEdu Checkln,
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which allows teachers to identify their level of digital competence. This
questionnaire has already been translated and validated for the Portu-
guese population by Dias-Trindade, Moreira and Nunes (2019).

2. Methodology of Research
2.1. Sample

This questionnaire was translated and validated for the Portuguese
population by Dias-Trindade, Moreira and Nunes (2019) and this was
the version used in this study.

The convenience sample was retrieved Online, between January
and March 2019, from one Portuguese University, and answered by
118 teachers. Among the participants, 58 are male and 60 are female.
No participant was less than 30 years of age and the age dispersion
reflects the aging of the Portuguese teaching class (DGEEC, 2018).
Only 14 teachers are between 30 and 39 years old (11.9%), 46 are
between the ages of 40 and 49 (39.0%), 42 are between 50 and 59
years old (35.6%) and 16 are over 60 years old (13.5%).

As for the areas of teaching, Sciences is the one with the most
participants (44.1%) and Psychology and Education is the one with
the least (8.5%) (Table 1).

Table 1. Faculties of the participants

Participants
Faculty N %
Arts and Humanities 37 314
Sciences and Technology 52 44.1
Economy 19 16.0
Psychology and Education 10 85
Total 118 100.0

Source: elaborated by the authors.
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2.2. Instrument

The instrument — DigCompEdu Checkln' —was created by the EU Sci-
ence Hub (Redecker & Punie, 2017), a Department of the European
Union that seeks to identify teachers’ needs regarding digital compe-
tences. More than just listing a set of competences, this instrument
provides users with a report that, based on the answers given, makes
suggestions for improving the practices teachers already have.

The European Department developed this instrument, with the
collaboration of several European countries, and is currently being
validated. In the instrument’s online page, the authors indicate that

this self-assessment tool is based on the European Framework for Digital Lit-
eracy Teachers, the European Digital Competence Framework for Educators
(DigCompEdu). DigCompEdu is a competency model for teachers at all levels
of education, from kindergarten to higher education and adult education, in-
cluding VET, special education and non-formal learning contexts. DigCom-
pEdu divides the digital competence teachers into 6 different areas [subdimen-
sions] with a total of 22 competences. The focus of the model is not on
technical skills. Rather, the model’s claim is to capture how digital media can
be used to enhance and modernize education and training’.

Below are the three dimensions and six subdimensions addressed
in the instrument, and their competences (Figure 1).

The first subdimension — Professional engagement —, framed in the
first dimension — Educators’ professional competences —, devotes its at-
tention to professional development. It seeks to make teachers aware
of their competences regarding the use of digital technologies to com-
municate, collaborate and evolve professionally.

The second subdimension — Dzgital resources —, in turn, framed in
the second dimension — Educators’ pedagogic competences —, concerns

1. The instrument was translated to portuguese by the authors, with the permis-
sion from the EU Science Hub.

2. Retrieved 29/04/2018, from https://ec.europa.eu/eusurvey/runner/DigComp
Educheckin.
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Figure 1. Synthesis of the Digcompedu framework
Source: Redecker & Punie, 2017, p. 8.

digital resources and the ability to search, create, and share those re-
sources.

The third subdimension — Teaching and learning —, also, framed in
the second dimension, seeks to help teachers identify their ability to
manage and organize the use of digital technologies in the teaching
and learning process.

The fourth subdimension — Assessment —, still framed in the sec-
ond dimension, is dedicated to assessment skills, in particular in the
way digital technologies are used to improve the students’ assessment
process.

The fifth subdimension — Emzpowering learners —, the last one of
the second dimension, focuses on the empowerment of students. It
includes the ability to use digital technologies to increase inclusion,
personalisation and active involvement of students in teaching.

Finally, the sixth subdimension — Facilitating learners’ digital com-
petence —, framed in the third dimension — Learners’ competences — ad-
dresses teacher competences to assist students in the use of digital
technologies. It evaluates how teachers help their students to use
digital technologies in a creative and responsible way.
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One of the most interesting aspects in this instrument is that it is
not limited to assessing the degree of use per se of digital technolo-
gies. It is also integrated in a broad strategy of interaction between
the student’s learning, evaluation and evolution. For the teacher, the
instrument aims not only to identify the level in which he or she is,
but also to realise what must be done to move to the next step (Fig-
ure 2). The authors of the European project understand that, for
now, it is normal for most teachers to fit into levels B1 and B2 (re-
spectively, integrator and expert). They also expect that there will be
no results at the extreme levels, 7.e., A1 and C2 (Benali, Kaddouri, &
Azzimani, 2018).

AWARENESS EXPLORATION INTEGRATION EXPERTISE LEADERSHIP INNOVATION
| \ 1

Al A2 Bl B2 Cc1 c2

Figure 2. Digcompedu progression model
Source: Redecker, & Punie, 2017, p. 29.

2.3 Reliability of the instrument

From the answers obtained, different tests were performed to check
the internal consistency of the instrument. The corrected item-total
correlation and the squared multiple correlation tests (Table 2) al-
lowed to understand that the instrument has a high internal consist-
ency (a= .937), even though it presents one weaker value. That sug-
gests that this particular item could be refined.
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Table 2. Analysis of the instrument’s internal consistency by item

Corrected  Squared Multiple

Ttem-Total Correlation

Ttem Correlation

1 I use different digital communication channels for 558 488
different purposes.

2 I use digital technologies to work together with col- 587 A73
leagues inside and outside my school.

3 I continuously reflect on how I can improve my use .623 549
of digital technologies in teaching and learning.

4 I participate in online training opportunities. .647 522

5 I use different internet sites and search strategies to 532 460
find and select digital resources.

6 I effectively protect sensitive content. 440 357

7 I carefully consider how, when and why to use digital 712 .673
technologies in class, to ensure that they are used with
added value.

8 I monitor learners’ behaviour and engagement in the 706 589
collaborative digital environments I use.

9 When my students work in groups or teams, they use 692 562
digital technologies to generate and document evi-
dence.

10 Tuse digital technologies to allow learners to monitor .689 .673
their learning themselves.

11 T use digital assessment formats to monitor student 595 .605
progress.

12 Treflect on the digital and non-digital evidence I have .600 A67
on learners’ behaviour and progress to better under-
stand individual problems.

13 T use digital technologies to provide effective feed- 706 587
back and help students understand their learning
needs.

14 When I create digital assignments for learners I con- .697 .609

sider and address problems they may have with the
digital format.
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15 T use digital technologies to provide my students per- 535 428
sonalised learning opportunities.

16 T use digital technologies to more actively involve 631 483
learners.

17 Tteachlearners how to check if information is reliable 591 527

and to identify fake news.

18 I set up assignments which require learners to use .664 582
digital means to communicate with each other or with

an outside audience.

19 I set up assignments which require learners to create .665 568

digital content.

20 Iteach learners how to behave safely and responsibly .653 564
online.
21 I encourage learners to use digital technologies crea- .660 651

tively to solve concrete problems.

Source: elaborated by the authors.

The same instrument has already been applied to a group of 132
Portuguese teachers (Dias-Trindade et al., 2019), and its internal con-
sistency analysis (a=.90) showed similar results to this research.

2.4 Data Analysis

The methodology followed is based on a quantitative approach. For
each of the 21 competences of the instrument, a statement (item) is
presented. The participants must select one of the five options that
best characterises their position in relation to the same statement, on
a Likert scale. The statements range from “no, I do not do this at all”,
to “yes, I do this comprehensively”.

For each of the items, the same levels of points are assigned, rang-
ing from 0, for the first answer, to 4 points, for the last one. In this
sense, the total of the instrument is 84 points, divided by six levels of
competence:
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A1- Newcomer, below 19 points

A2- Explorer, between 19 and 32 points;
B1- Integrator, between 33 and 47 points;
B2- Expert, between 48 and 62 points;
C1- Leader, between 63 and 77 points;
C2- Pioneer, more than 77 points.

Therefore, those who mostly choose the first option are thus con-
sidered “newcomers”. The truly pioneers will have to select the high-
est option in at least two thirds of the 21 items to achieve the highest
level of competence.

3. Results and Discussion

The results show an average that places the participating teachers at the
B1- Integrator level, given that the average obtained is 41 points (of a
maximum of 84). According to the authors of the original instrument,
this level indicates that respondents have the following characteristics:

Integrator: You experiment with digital technologies in a variety of contexts
and for a range of purposes, integrating them into many of your practices.
You creatively use them to enhance diverse aspects of your professional en-
gagement. You are eager to expand your repertoire of practices. You are,
however, still working on understanding which tools work best in which situ-
ations and on fitting digital technologies to pedagogic strategies and meth-
ods. You just need some more time for experimentation and reflection, com-
plemented by collaborative encouragement and knowledge exchange to
become Experts (B2)’.

As can be seen in Figure 3, Dimensions two — Educators’ pedagogic
competences — and three — Learners’ competences — are the ones that
present lower values. Among them, subdimensions — Teaching and
Learning — and — Assessment — (from Dimension two) stand out, as well

3. This information is presented in the feedback given by Digcompedu Checkin
after participation.
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as the subdimension — Facilitating learners’ digital competence — in Di-
mension three.

P O . e —_—— — — —— —
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Figure 3. Average results for the six subdimensions

The analysis of each of the 21 competences, shows that the three
with the lowest values are Guidance, Analysing Evidence and Respon-

sible Use.

These three competences correspond to the following items of the
instrument:

9- In the digital environments that I use to work with my students, I watch

their behaviour very closely
13- I analyse all data available to me to timely identify students’ who need

additional support
21- I enable my students to behave safely and responsibly online.

This set of competences is linked to a more individualized work
with the students, especially with regard to the adaptation of strate-
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gies according to their needs. In fact, developing strategies, providing
feedback, helping in self-regulation of learning, content creation and
communication are skills that require an interaction between teacher
and student. That and the ability to shape and adapt the teachers’
scientific and pedagogical skills to reality.

Of the 21 competences, the three that present higher average val-
ues (above 2.00 points) are Organisational Communication, Profes-
sional Collaboration and Teaching. They correspond to the following
items:

1- I use a variety of different digital communication channels for a variety

of purposes.

2- [ use digital media to work with colleagues inside and outside my educa-
tional organization

7- 1 carefully consider how, when and why to use digital technologies in
class, to ensure that they are used with added value.

Among these competences we find a set of items that relate to a
reflexive practice, analysis and preparation at the level of strategies
and digital resources. This is closer to the planning work that every
teacher should have.

Overall, the digital competence level of the teachers involved in
this study is moderate, level B1 - Integrator, and the dimensions with
the lowest values are Educators’ pedagogic competences and Learners’
competences. According to what has been defined for this level, teach-
ers “... need a little more time for experimentation and reflection,
complemented by collaborative support and knowledge sharing, to
become Expert”.

The results also highlight that subdimensions three — Teaching and
Learning —, four — Assessment — and six — Facilitating learners’ digital
competence as the ones where teachers need to invest a bit more. This
reflects the need for more investment in work with students either in
or out of class.

Also, the competence in which teachers perceive they have more
competences is in Dimension one - Educators’ professional competenc-
es-, in particular in terms of Organisational Communication content.
This is where the highest results are noted, close to Expert (B2), which
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does not mean that they don’t have to invest more in training, that of
Leader (C1) or Pioneer (C2).

All these are directly related to the definition presented for level
B1, Integrator. That is, professionals who use digital technologies and
are willing to use and reflect on this — in line with items 1, 2 and 7. On
the other hand, still need to understand how to adapt the different
digital tools to their objectives, their strategies and methodologies.
Items 9, 13 and 21 refer precisely to an articulated use with the stu-
dents so that they take ownership of these same tools when construct-
ing their knowledge.

When examined by professional areas, results show that teachers
working in Arts and Humanities have had much higher average re-
sults, as shown in Figure 4. The other three Faculties show similar
results.
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Figure 4. Average results by professional areas

These results can be justified by the Faculty Board’s effort, since
2018, in developing a teacher training plan. Since then, the Faculty’s
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Board has developed training programs for their teachers* on the ped-
agogical use of technologies, in articulation with NEPES/CEIS20°.

When analysing the results average by age (Figure 5), it’s the group
of teachers within the age range from 40 to 49 years that presents the
higher values (42,52). Interesting to find that the youngest group of
teachers had the lowest results and the second higher value was
achieved by the oldest group of teachers.
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Figure 5. Average results by age

These results are identical to those of Wang, Myers and Sundaram
(2012) who suggest the existence of a continuum rather than a rigid
dichotomy between so-called native and digital immigrants. The au-
thors also explain that there are several factors, in addition to age or
accessibility to tools and digital content to explain the issue of digital
fluency.

4. https://www.uc.pt/fluc/formacaoprofessores.

5. NEPES (Ncleo de Estudos da Pedagogia do Ensino Superior — Higher Edu-
cation Pedagogy Studies Group) - http://www.uc.pt/iii/ceis20/grupos_investigacao/
nepes/formacao.
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4. Conclusions

As technologies in the digital era are fast developing, education insti-
tutions must find mechanisms to develop innovative ecosystems and
learning environments in which students can live as the true digital
nomads they are.

Accordingly, the topic of digital competence has become an ines-
capable issue in all discourses on educational technologies. Much dis-
cussion has been going on regarding whether these resources really
do help create these emerging ecosystems and learning environments.
However, the question that keeps cropping up not only concerns the
use of technologies and the existence of a digital literacy, but, deeper
than that, has to do with understanding how this technology can be
used to achieve the desired goals. In other words, what must be done
to be a true “digitally fluent” user. Both teacher and students alike
must try to “learn to work” in these digital environments. They also
have to “learn to use” different tools, with teachers having added re-
sponsibilities in this process as they are the architects of these envi-
ronments.

According to this research’s results and to the pilot-study con-
ducted by Dias-Trindade et al., (2019), it can be concluded that in
addition to the appropriate psychometric features of the instrument.
The digital competence level is also identical in the Portuguese high
school and university cohort of teachers.

Analysing in more detail the twenty-one instrument’s competenc-
es, it’s clear that the competences that are most articulated with an
adaptation to the different needs of its students are those that reflect
greater difficulties to be achieved. When these refer to feedback, to
self-regulated learning, to the adaptation of learning, that is, to prac-
tical work according to the needs of the students, greater difficulties
arise in the adaptation to the digital context. On the other hand,
competences related to a teacher’s individual work, to a reflexive
practice and planning, are the ones that collet, on average, the higher
results.

These findings show the need for teachers to increase their digital
competence levels through specific training, especially as regards the
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pedagogical use of technology. This training should be practical and
experimental in nature. Therefore, this training should be directed to
working with tools, platforms or interfaces, where both the teachers
and the students themselves are involved. That way, teachers will feel
confident about using digital technologies not only in collaboration
with their peers, but especially with their students.

It is necessary to initiate educational processes aimed at improv-
ing and developing the professional quality of teachers. That has to be
done by using training models consistent with the pedagogical dy-
namics of the social web, with special focus on practical training.

Finally, although these resources produced by the EU Science
Hub are relevant as tools to assess the teachers’ level of digital com-
petence, it is necessary to conduct more studies to validate the instru-
ments. In fact, the instrument used, translated by a Portuguese trans-
lation specialist, with the authors’ permission, has proved to be
trustworthy instrument with psychometric features. Therefore, its
use in future studies to be developed in this area would be interest-
ing. In fact, besides the good indicators of validity, overall the meas-
ures applied are characterised by what is believed to be good or ad-
equate reliability. One can assume, therefore, that they consistently
assess the variables they are meant to measure, thus being an instru-
ment capable of contributing to the assessment of teachers’ digital
competence level.

Nevertheless, the small dimension of the sample is a limitation to
this study. It is necessary to apply the instrument in all Portuguese ter-
ritory, in order to obtain a much more representative sample of Portu-
guese universities’ teachers’ digital competences. The findings will
allow the preparation of differentiated training, in digital competenc-
es, depending on difficulties found in the instrument’s different di-
mensions.

It can indeed be claimed that today’s education requires that the
pedagogical process is seen in a different way. However, change
should not be seen from a technological viewpoint only, but also in
terms of mentality and of pedagogical practice. This implies a cultural
change, as it calls for a review of the roles of teachers and students,
and of the relation between them. Teaching and learning in this digital



S. Dias-Trindade, J. A. Moreira, A. Gomes Ferreira / QWERTY 15, 1 (2020) 50-69

society using digital technologies is, without a doubt, an attractive
challenge, yet at the same time very demanding. This is why it is so
important to invest in training models, such as the learning path pre-
pared by Sansone and colleagues (2019), based on the Trialogical
Learning Approach. This study not only identifies the nature of knowl-
edge required for integrating technology in teaching, but gives teach-
ers the chance to put it into practice by means of training. This, then,
allows for them to feel confident in trying to reach the desired digital
fluency.
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