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Summary
The rapid move to remote learning in 2020 caused by the COVID-19 pandemic created a
challenge for all educational institutions. The pedagogy of online teaching is not usually
included in teacher education, and the recent experiences of online education have
revealed that many teachers have a lack of knowledge in online pedagogy and digital tools.
There is also a variation in how educational institutions and personnel value the importance
of digital education, with factors such as media, city or regional setting and community
opinion often influencing educational decisions. Furthermore, even if teachers’ digital
competencies are appreciated, the availability of digital devices varies substantially between
schools.
To achieve meaningful learning and improved learning outcomes through online education,
future teachers need competencies in using digital tools and online pedagogical methods. In
addition, they need to understand the move from web1.0 to web2.0 and the maker-culture
in which the children and young people are living. Rural and Indigenous communities should
have a strong presence in teacher education. Local languages and culture can be lost in
English speaking online environments, and this is further hampered by expensive or limited
access to the Internet. With these competencies and a critical understanding of the realities
of online teaching and learning, future teachers can be equipped for their working lives in
the coming decades and will be able to ensure educational equality for their students.
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Introduction
Online and hybrid modes of teaching and learning are becoming all the more popular in higher
education, including in teacher education. However, the online pedagogical skills’
development of educators has not been systematic in past years, even though the European
Framework for the Digital Competence of Educators: DigCompEdu was published in 2017.
(McGee, Windes, & Torres, 2017; Redecker, 2017). Currently many teachers lack the necessary
competencies in delivering high quality technology mediated education, and there are calls for
an update of national and international competence frameworks for educators (Caena &
Redecker, 2019). Furthermore, according to the second Survey of Schools: ICT in Education by
the European Commission (2019), education systems do not take advantage of the potentials
of technology in linking formal and informal learning, and blending technology meaningfully in
teaching and learning. Subsequently, this leaves the need and necessity to develop teachers’
and student teachers’ technical and digital pedagogical competences uncovered.
The impact of the COVID-19 pandemic on higher education made the global digital divide and
inequities more visible than ever (UNESCO, 2021). As the UNESCO 2021 document reveals,
lower income countries need significant infrastructure and connectivity improvements. In
addition, the document clearly states that university faculties need support and guidelines in
the transition to the ‘new digital normal’. During the pandemic teacher educators and pre- and
in-service teachers around the world mastered new digital abilities and it is highly important to
maintain the momentum in order to harvest the new digital possibilities and innovations to
further develop pedagogical practices (Miao et al., 2020).
The prolonged pandemic situation is going to affect and leave a mark on entire generations,
highlighting teachers’ frontline positions and their responsibility to educate future ready
generations. Therefore, teacher educators need to develop their abilities to adapt to new
digital tools and practices, and learn to interact multimodally with information that is
continuously changing (Spinteri & Rundgren, 2020). This brief gives recommendations for the
development and promotion of good practices in teacher education in this regard. It is vital
that future teachers are educated with digital competencies, multimodal pedagogical practices
and meaningful and competent use of digital technologies.

1 Technology mediated teaching and learning pedagogy in teacher education
In 2006, the European Commission defined digital competences as one of the eight key
competences of the European Union citizens (European Commission, 2019). These
competencies could be learned during basic and continuous education. However, teachers do
not have enough competencies to provide high quality technology mediated multimodal
education in an equitable way to cater for the diverse needs of their students (Caena &
Redecker, 2019). Consequently, teacher education needs to be transformed to respond to the
current and future needs of new digital normal education standards.
Currently the situation varies globally. For example, in Australia teachers are in general
positive about using digital technology and the majority of them feel that initial teacher
education has prepared them to do that (Vassallo & Warren, 2018). The Australian
Professional Standards for Teachers includes information and communication technology (ICT)
as part of standard 2: Know the content and how to teach it (AITSL, 2018). In Finland, these
kinds of standards do not exist. However, the recent Teaching and Learning International
Survey (TALIS) country note for Finland indicates that 51% of teachers use ICT as normal
everyday practice and 56% of teachers reported that the use of ICT has been included in their
3
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initial teacher education; here it is good to make a note that the average age of teacher in
Finland is 45 meaning that probably the graduates from 1980 and at least early 1990 have not
had the pedagogical use of ICT as part of their studies (OECD, 2019). Current research
(Lavonen & Salmela-Aro, 2022) in Finland calls for the continuous development of the digital
skills of teachers and students alike, as well as the development of digital pedagogies that
encourage dialogue and enhance social interaction in online and hybrid learning (Frangou &
Keskitalo, 2020; Frangou & Körkkö, 2020).
In Hong Kong, the government has made great efforts to promote the use of ICT in education,
emphasizing teachers’ learning within their community (Chai & Kong, 2017). The strategy
during 2003/04 –2006/07 aimed to enhance the capacities of students and teachers to use IT
for learning and teaching, with the provision of professional development programmes and elearning resources to examine pedagogical and social issues, local school contexts and school
as main foci (Kong et al., 2017). After that, 2007/08 – 2013/14, the strategy focused on the
human factor necessary for the integration of IT into learning and teaching. Efforts were
concentrated on developing an online repository with curriculum-based digital resources, to
develop e-textbooks for e-learning in school education and to support school-based planning
of ICT in education (Kong et al., 2014). Since 2014 the aim has been to unleash students'
learning power through a series of actions, including the enhancement of Wi-Fi access in all
classrooms of the public sector schools in Hong Kong in phases, enriching the quality of elearning resources, developing new digital pedagogies and building up school leaders’ and
teachers’ professional capacity of as well as involving parents and leveraging community
resources. Currently, most Hong Kong teachers use ICT as normal everyday practice, and ICT
training is now an indispensable part of teacher education programmes in Hong Kong.
However, in the United Kingdom, the situation could be described as confusing at best. In
Scotland, teacher registration is managed by the General Teaching Council, and their
‘Standards for Provisional Registration’ make clear that a teacher’s ‘professional actions’ must
include skills and competencies around teacher digital literacy, and knowledge of how to
integrate digital technology into pedagogy in order to enhance teaching and learning (GTC
Scotland, 2021). Similarly in Wales, the Welsh government cites ‘Literacy, numeracy and digital
competence’ as one of their six overarching values and dispositions that must drive all
teachers (Welsh Government, 2018). However, in England, neither the well established
Teachers’ Standards (2011) or the recently devised and published Core Content Framework
(2019) for initial teacher training make any reference whatsoever to digital learning, or
competence on the part of teachers. The result of this is that each individual provider of
teacher training can determine whether or not, and to what extent, they will include digital
pedagogy and competence in their own training curriculum. Despite this apparent lack of
digital focus in the guidance provided to schools and teachers, the national Educational
Technology (EdTech) survey 2020-21 found during the pandemic that 88% of headteachers and
84% of teachers believed that technology already had, or would contribute positively to pupil
attainment (DfE, 2021).
All of the aforementioned countries have high GDP per capita and can therefore invest in their
education systems. In low GDP countries the situation is very different. For example, in SubSaharan Least Developed Countries (LDC) the COVID-19 pandemic hit their economies, and
also the education sector hard, as families have taken their children out of school to support
everyday living (Fuchs, 2021). However, technological learning, innovations and digitalization
have been highlighted as processes with high potential to have a strong impact on LDC’s
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productive capacities (United Nations, 2020). In addition, building human capital in the form of
education is crucial. United Nations (2020, 79) report states clearly that “quality education and
training for the youth will be key in reducing the technology gap between LDCs and other
developing countries”. To provide quality education, teachers should hold relevant HE
qualifications and enthusiasm for their work. In addition, in many LDC countries teachers’
salaries do not always cover the costs of providing their families, forcing them to have an extra
job.
One should also not forget how important it is to enhance the student teachers’ attitudes
towards ICT use in education, since their attitudes are related to the teachers’ skills to use
digital tools in their teaching and learning activities (Prestridge, 2012). Teachers should hence
master:
•
•
•
•

their own digital skills
teaching digital skills
choosing appropriate digital technology as part of teaching, and
evaluating one’s own and students’ digital skills and digital tool choices (Redecker,
2017).

All in all, the significance of teachers’ digital competences has become more instrumental
during the Covid-19 pandemic online teaching during school closures. A study by König, JägerBiela and Glutsch (2020) confirmed that early career teachers’ opportunities to learn digital
and digital pedagogical competences during their studies were significant factors in the
teachers’ ability to adapt into online teaching.

2 Self-regulated online learning
Self-regulated learning is commonly expected of higher education students and also essential
in online learning. It is a learning process in which the students are self-directed in three
consecutive phases (Zimmerman, 1998). During the initial phase, students plan and analyse the
learning activities ahead by assessing its magnitude in effort, followed by the second phase of
execution and monitoring the learning process in which they use self-observation and selfcontrol. During the third and last phase students self-reflect their learning process. Developing
self-regulated learning skills can enhance the effectiveness of online learning (Carter et al.,
2020).
Self-regulated learners are often high-achieving, and have the intrinsic ability to control their
motivation during the learning process whilst facilitating knowledge acquisition (Chang, 2005;
Ertmer, Newby, & MacDougall, 1996). Online learning contexts may require adaptive
motivation from the students in order to stay focused and engaged (Park & Yun, 2018).
Furthermore, Yun and Park (2020) argue that motivation regulation strategies play a critical
role in learning engagement, thereby enhancing learning outcomes. However, previous
research has uncovered that if students do not use digital tools for their self-regulated
learning, it is due to the fact that their teachers do not require or encourage their use (YotDomíniguez & Marcelo, 2017).
The concept of self-regulation in the online environment requires a holistic use of online
learning pedagogies combined with the use of digital resources (Broadbent, Panadero, Lodge,
& de Barba, 2020) enabling opportunities for students to meet with others and their teacher to
evaluate their progress. This means that university teachers need to promote self-regulated
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learning. In this approach students have the opportunity to use digital technology for the
entire learning process where they seek challenges, reflect on their learning progress, take
responsibility of their learning and can feel pride in their learning accomplishments (Paris &
Paris, 2001). In order to maintain the professional commitment of teachers in this endeavour,
then solidarity, an understanding the diverse global situation, and an enthusiasm to work
internationally together will provide new and exciting possibilities for teachers’ professional
development.

3 Recommendations and Conclusions
Technology should be used to support and enhance teaching and learning; however, it is not
supposed to replace social interaction of face-to-face instruction (Keskitalo, Frangou &
Chohan, 2020). Teacher education should give student teachers a firm background of the use
of digital tools in education, so that they feel confident and inspired with their use in any given
context and situation. In what follows, we offer four recommendations (Figure 1) for higher
education providers that offer teacher education. The recommendations are not exhaustive
and their objective is to be used for the establishment of goals regarding policies that ensure
equality of education through the integration of technology in teacher education, irrespective
of but hopefully complementary to government guidance in their home state.
In brief, teacher education and teacher educators should:
1) enhance student teachers’ attitudes towards digital tool use in education
2) augment the cultural capital and value of digital pedagogies and their development in
education
3) integrate meaningful and deliberate digital tool use in content delivery
4) promote multimodal use of ICTs as an inseparable and intrinsic part of teaching and
learning activities

Figure 1. Recommendations
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It is our contention that in order to improve the digital competencies of future teachers, in
order to enhance learning outcomes and promote equality, teacher education and teacher
educators should:
enhance student teachers’ attitudes towards digital tool use in education. Student teachers
are a product of their own educational experiences. Thus we submit that in many cases
student teachers will be being introduced to digital tools for education for the first time in
their lives, whilst training to teach. At best, trainees will have only experienced digital tools as
learners, without any understanding of the pedagogical decisions behind their learning. If
teachers are to successfully harness the learning potential of digital on the part of their own
learners, then the teachers themselves must experience deliberate and meaningful digital
artefacts and tools which contribute in a beneficial manner to their own learning as
professionals. We envisage that that this will contribute positively in enabling the educational
workforce to:
augment the cultural capital and value of digital pedagogies and their development in
education. The covid pandemic has ensured that the majority of teachers have now
experienced (albeit a narrow experience in many cases) utilising digital tools in their own
professional practice. However, it is important that within the lexicon of education, we do not
allow digital pedagogy to be seen simply as a tool of the pandemic, and an approach to
education that we will mentally reject along with the covid virus, social distancing and the
wearing of facemasks as we hopefully embrace the post-pandemic ‘new normal.’ In order for
the capital of digital pedagogy to outlive the memory of the global pandemic, we must futureproof the approach by being able to:
integrate meaningful and deliberate digital tool use in content delivery. Digital tool selection
must be deliberate, and have both construct and context validity with the curriculum being
taught. It is vital moving forwards that confidence with a breadth of tools, and a capacity (both
personal and institutional) to adapt to new tools and approaches. In a traditional classroom, a
teacher with only one approach to pedagogy will soon become stale and unpopular with their
learners – the same is true in the sphere of digital pedagogy. In order to therefore maintain
the currency of teachers, and the motivation of learners, it is imperative that we:
promote multimodal use of ICTs as an inseparable and intrinsic part of teaching and learning
activities. New teachers must be conscious of the power of digital tools for not only the
contemporary but static presentation of learning opportunities, but of the inherent
collaborative and imaginative potential in digital for the co-creation of new understanding and
knowledge (web 2.0). Societally, many learners are active contributors to social and
collaborative media, and we now need to mobilise the teaching profession to capitalise on this
groundswell of digital use.
For the four recommendations to have impact, and to ensure that the education workforce
can respond to both current and future needs in terms of digital pedagogy, it is clear that
teacher training curricula need to be updated to respond the emerging importance of digital
pedagogy, and that both higher education institutions and other training providers must both
adapt to and commit to the inevitable changes in pedagogy. Further, the nature of change
within the digital industries implies that in order to maintain currency, these curricula, the
skills of the trainers, and the practice of educators employing digital pedagogy will continue to
evolve and progress ad infinitum. This has a significant (and beneficial) impact on the
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necessity to maintain the continued professional development of teachers throughout their
careers.
The issue of technology integration in teacher education is not something novel, however, its
necessity has become all the more apparent in the last two years. Teacher training practices
and policies need to be addressed so that any future crisis in education can be avoided or at
least lessened. In particular, a long-term education policy that promotes and ensures quality,
equity and inclusion in education, specifically in teacher education, prepares us for any
possible future challenges and societal needs (Lavonen & Salmela-Aro, 2022) contributing to
the sustainability of the planet and thereby to the well-being of humans.
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