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Abstract

This qualitative study aims to contribute to the discourse on teacher educators’ knowledge by examining
the impact of digitalisation. To explore how digital competence is addressed in local curricula and what is
expected of teacher educators (TEDs) in terms of preparing student teachers for epistemic changes, I the-
matically analysed the programme descriptions, course descriptions, and plans for school practicum from
six Norwegian teacher education institutions. The findings show that TEDs are expected to focus on the
(pedagogical) use of digital tools. However, they are also supposed to teach student teachers how to foster
pupils’ digital skills and digital responsibility while addressing digitalisation’s influences on society and
culture, subjects’ contents, and educational practices. The findings imply that TEDs need an understanding
of digitalisation’s implications for epistemic practices to foster student teachers’ digital competence and
transformative digital agency.
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Introduction

Over the past two decades, the issue of teacher quality has received increasing interna-
tional attention. The European Commission mapped out the education systems in Europe
to identify the necessary competences regarding what a teacher should know and be able
to do, resulting in the development of teacher competence frameworks (European Com-
mission/EACEA/Eurydice, 2019). These frameworks can be seen as declarations of po-
litical intentions for what ought to be taught in teacher education. However, although
political and professional discussions have begun, there is no clear description of what
teacher educators (TEDs) are expected to know and be able to do (Goodwin et al., 2014;
Kelchtermans et al., 2018). Therefore, there may be gaps between what TEDs as teachers
of teachers (Dengerink et al., 2015) are supposed to address in teacher education and their
actual knowledge and skills.

1 Corresponding author: ilka.nagel@hiof.no

This article is licenced with CC-BY ISSN: 2535-4156


https://creativecommons.org/licenses/by/4.0/
http://doi.org/10.7577/njcie.
mailto:ilka.nagel@hiof.no

105 Digital Competence in Teacher Education Curricula

The ongoing digitalisation of society and schools, as well as people’s access to and
use of digital tools, impacts and fundamentally transforms epistemic and educational
practices (Lund & Aagaard, 2020). The need for teacher education to adapt and integrate
digital competence in study programmes has been emphasised by several actors, includ-
ing policymakers, researchers, school leaders, and teachers (Drummond & Sweeney,
2017; Gudmundsdottir & Hatlevik, 2018; Kaufman, 2015; Ottestad et al., 2014).

Internationally, few studies have examined the framing of digital competence in edu-
cational policy documents (Coskun, 2015; European Commission/EACEA/Eurydice,
2019; Ottestad & Gudmundsdottir, 2018), and few have considered how teacher educa-
tion addresses digital competence at the institutional level (e.g. Baran et al., 2019; Rei-
soglu & Cebi, 2020). Thus, there is a lack of research on how TEDs should handle the
development of student teachers’ digital competence. Specifically, such research could
not only examine the expectations for TEDs’ knowledge and understanding of digitalisa-
tion but also digitalisation’s influence on educational practice. Studying these expecta-
tions would enable a profound discussion on what TEDs need to know and be able to do,
serving as a starting point for considering TEDs’ knowledge, beliefs and identity and their
implications for future professional development.

In the Norwegian context, few studies have examined the integration of digital com-
petence into teacher education policies (Engen et al., 2015; Instefjord & Munthe, 2015).
However, recent national efforts have attempted to provide prospective teachers with bet-
ter digital competencies. In the fall of 2017, a new national curriculum for a five-year
master’s programme in teacher education was implemented. This was a profound reform,
both at the national and institutional levels, and many teacher education institutions rede-
signed their programmes to include digital competencies. Furthermore, in 2018, five
teacher education institutions received 9 million euros for three years (2018-2020) from
the Norwegian Ministry of Education and Research to develop professional digital com-
petence (PDC) in teacher education. One funding requirement was to integrate PDC into
all programme courses (Norgesuniversitet, 2017). Consequently, curriculum develop-
ment at the institutional level in Norway is promising for studying what knowledge is
expected from TEDs to integrate teachers’ digital competence (TDC) into their courses.

The current study analyses local policy documents from several teacher education
institutions and subject fields, exploring the following research questions (RQs):

RQ1: How is digital competence addressed in teacher education curricula at the
institutional level?

RQ2: In what ways are teacher educators expected to be aware of and prepare stu-
dent teachers for epistemic changes?

Below, | provide an overview of the relevant models that describe TDC and discuss
knowledge resources for TEDs. Then, | describe my research design and analytic strate-
gies and present the findings. In the concluding discussion, | outline a model that may
serve as a basis for further discussion of TEDs’ digital competence.

nordiccie.org NJCIE 2021, Vol. 5(4), 104-122


http://www.nordiccie.org/

Nagel 106

Teachers’ Digital Competence and Professional Digital Competence

Over the past 15 years, several models have emerged for describing the digital skills and
competencies that teachers should develop to meet the needs of the digital society; these
models also imply what TEDs are expected to know as they develop TDC.

Mishra and Koehler (2006) developed the model of technological pedagogical content
knowledge (TPACK), which is supported by the cognitive learning tradition and repre-
sents a first attempt to conceptualise TDC as a confluence of technological, pedagogical,
and content knowledge.

Since then, several models (Brevik et al., 2019; Falloon, 2020; Instefjord & Munthe,
2015; Krumsvik, 2014; McGarr & McDonagh, 2019; Ottestad et al., 2014) have been
developed, all of which focus on the knowledge and skills needed for teaching with digital
technologies but adding or stressing different dimensions. In the following section, | will
briefly describe the models relevant to this study. Krumsvik’s (2014) TEDs’ digital com-
petence model proposes a developmental process in which didactical competence and
competence in effective learning strategies (adaption and appropriation) build on tech-
nical proficiency (adoption) and in which digital Bildung—going beyond technical skills
and netiquette toward reflexive digital citizens—is the highest level of competence. Fur-
thermore, Brevik et al. (2019) added the dimension of transformative digital agency, the
“competence in taking initiatives and transforming their practices by selecting and using
relevant digital tools” (p. 4) to the model developed by Ottestad et al. (2014), which com-
prises generic digital competence, didactical digital competence, and professional-ori-
ented digital competence; all four dimensions are mutually dependent and partly
overlapping.

In the Norwegian context, the concept of PDC is important. In 2006, the Norwegian
Directorate for Education and Training (2012, revised 2017) defined digital skills as one
of the five basic skills in the compulsory and secondary education reform, targeting the
need for digitally competent teachers. In 2012, the Norwegian Centre for Information and
Communication Technology (ICT) in Education coined the term PDC (Kelentri¢ et al.,
2017), and in 2017, it launched the comprehensive Norwegian framework for teachers’
PDC? (Kelentri¢ et al., 2017). In the framework, PDC is divided into the following seven
areas: 1) subject and basic skills, 2) school in society, 3) ethics, 4) pedagogy and subject
didactics, 5) leadership of learning processes, 6) interaction and communication and 7)
change and development. Here, PDC is understood as being twofold, with teachers con-
tinuously developing their digital competence and that of their pupils. The framework
was developed as a guideline to be used in teacher education (Kelentri¢ et al., 2017) and
is now rooted in all national plans and academic regulations for teacher education in Nor-
way (Krumsvik, 2020). However, little is known about the integration of TDC at the for-
mal curricula level (Goodlad et al., 1979) in teacher education. Engen et al. (2015)
showed that the link between the national regulations for teacher education and the

2 The term is still new and mostly used in the Scandinavian context. Therefore, | use PDC to refer to digital
competence as defined in the framework and more generally to TDC.
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curriculum for basic education is weak. Instefjord and Munthe (2015) stated that TDC’s
knowledge areas are hardly addressed in the national and local teacher education curric-
ula. However, these studies were conducted before the latest Norwegian teacher educa-
tion reform.

TED Knowledge—Epistemic Change in the Age of Digitalisation?

TEDs have heterogenic backgrounds; some are former teachers, while others are re-
searchers who have specialised in their discipline or subject field (Lunenberg, 2010).
Usually, TEDs in Europe enter the profession without formal preparation, without or with
little guidance from a more experienced mentor, and little attention is paid to systematic
professional development (Czerniawski et al., 2018). Knowledge resources informing
TEDs’ work and professional development have been debated at national and interna-
tional levels (Garm & Karlsen, 2004; Goodwin et al., 2014; Kelchtermans et al., 2018).
Koster and Dengerink (2008) discussed standards for TEDs and the need for a framework
describing what is expected of TEDs; however, they pointed out that when seen as exter-
nal normative structures, standards offer little room for reflection on the existing norms,
values, and beliefs, are not used for professional development and may lead to de-profes-
sionalisation. Still, educators must navigate an increasingly digitalised society and tools
that were originally not designed for educational purposes. This requires a complex epis-
temic engagement that may challenge individual professional autonomy and freedom
(Hermansen, 2017). Such knowledge work could describe knowledge resources, not as
standards that prescribe instructional approaches (Hermansen, 2017); instead, it could
contribute to a fuzzy frame of reference, supporting reflection and providing a starting
point for professional development (Koster & Dengerink, 2008, p. 140). The International
Forum for Teacher Educator Development (InNFOTED) suggested such a knowledge frame
as part of its conceptual model of teacher educator professional development, calling for
more research on TED knowledge (Kelchtermans et al., 2018). InFOTED agreed with
Goodwin et al. (2014), who pointed out that such a frame of reference could be “respon-
sive to shifting local and global contexts and emphasise research in/on practice” (p. 284),
meaning it would be continuously undergoing development and transformation. Such
constant development is especially important concerning the recent discourse on societal
and epistemic changes brought about by digitalisation (Ludwig, 2015; Lund & Aagaard,
2020; Aagaard & Lund, 2020). Epistemic change may influence our epistemic practices,
meaning the patterns of social practices used to generate knowledge about the world with
shared cultural values, meanings and tools (Jiménez-Aleixandre & Crujeiras, 2017),
which may also influence our educational practices. Digital technologies are no longer
simply tools used by humans; they are partners (Brox, 2017; Lund & Aagaard, 2020;
Aagaard & Lund, 2020). Lund and Aagaard (2020) argued that this changing relationship
between humans and digital technology has “severe implications for how people con-
struct knowledge and arrive at valid responses to complex challenges” (p. 57). Relating
to the 4E approach to distributed cognition, which holds that cognition can be extended,
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embedded, embodied and enactive (Newen et al., 2018), but focusing on understanding
interactions among people and technology, Lund and Aagaard (2020) identified the fol-
lowing three ways digitalisation influences epistemic practices:

(1) Extended cognition: Humans engage with technology to distribute cognitive load and
cognition.

(2) Embedded cognition: “Digitalization is increasingly embedded in both mundane and
scientific practices to the extent that it is ubiquitous but invisible” (Lund & Aagaard, 2020,
p. 61, emphasis in original text).

(3) Embodied cognition: Digital artefacts that can be worn on (or in) the body and enable
the use of one’s senses and body to connect to the world in new ways.

Lund and Aagaard (2020) further explained that these categories “are not discrete or
without grey areas, but they might still help us analyse and reflect on the complex rela-
tionships between humans and digital technologies, including epistemological and ethical
implications” (p. 62). They emphasised that teacher education should address the epis-
temic consequences of digitalisation, suggesting the integration of TDC should focus on
digital transformative agency in teacher education in response to changes in epistemol-
ogy. Therefore, the models describing TDC and Lund and Aagard’s (2020) categories
were used in the analysis.

Method

Empirical Context

In Norway, there are two teacher education models. The consecutive model focuses on
pedagogy and didactics for students who have already completed their disciplinary stud-
ies and decided to become teachers. The concurrent model integrates disciplinary and
pedagogical studies, teaching them at the same time. In this study, I collected data from
five-year teacher education master’s programmes following the concurrent model. The
programmes prepare student teachers to teach grades 5-10, meaning children aged 10 to
15.

Method and Dataset

The empirical data consisted of 317 local policy documents from six teacher education
institutions in Norway. | contacted all 13 institutions offering initial teacher education,
and eight were interested in participating. The Sami University of Applied Sciences was
excluded from the study because of my lack of language proficiency in Sdmi. To ensure
as much variety as possible, | then selected the institutions that differed the most in terms
of size (from 60 to 150 students per year), organisational structure (several campuses vs.
one campus, separate faculty for teacher education vs. offering teacher education at
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different faculties) and location (urban and rural, in the north, south, east, and west). If
the institution consisted of several campuses, | chose to focus on the campus offering the
most courses in teacher education. Three of these institutions were among the five that
received funding in 2018 for digitalisation projects. | established contact with the leaders
of the study programmes at each institution, who gave me access to the newest versions
of the curricula, even if they had not been officially published yet. | analysed general
programme descriptions, course descriptions, and plans for school practicum, omitting all
course descriptions on research methods and the master’s thesis because my study does
not focus on knowledge related to TEDs as researchers (Dengerink et al., 2015). I col-
lected the documents in December 2020. Table 1 provides an overview of the types and
numbers of documents included in the sample.

Table 1. The Type and Number of Documents from Each Teacher Education

Institution
TEI 18 TEI 2 TEI 3 TEI 4 TEIS TEI 6 Total
Programme description 1 1 1 1 1 1 6
Course description 59 42 35 65 48 38 287
Arts and Crafts - - 1 6 5 2 14
English 9 7 - 6 5 2 29
Mathematics 6 8 7 5 5 5 36
Music 6 - 2 9 3 - 20
Natural Sciences 6 2 2 9 5 6 30
Norwegian 4 8 6 4 5 5 32
Nutrition and Health 1 - - - 3 - 4
Pedagogy 7 4 6 4 4 7 32
Physical Education 6 1 2 8 5 - 22
Religious and Ethical 6 1 4 5 3 5 24
Studies
Social Studies 6 7 4 7 5 6 35
Special Needs - 3 - 1 - - 4
Education
Other 2 1 1 1 - - 5
Plans for school practi- 4 4 4 4 4 4 24
cum
Total 64 45 39 74 53 41 317

Analytical Strategy

I employed document analysis (Bowen, 2009) to identify and analyse how TDC was ad-
dressed in the documents. | analysed the data thematically, inspired by the steps suggested
by Braun and Clarke (2006). First, | familiarised myself with the documents, imported
them into NVivol12, and assigned background data that might be relevant, such as insti-
tution and subject. Second, | applied an abductive approach to coding (van Maanen et al.,
2007), developing codes in a back-and-forth movement between the aforementioned

3 TEI = teacher education institution

nordiccie.org NJCIE 2021, Vol. 5(4), 104-122


http://www.nordiccie.org/

Nagel 110

models describing TDC and the data (e.g. “digital tools” or “algorithms and program-
ming”). Third, I combined the descriptive categories that covered similar topics and cre-
ated seven themes, which are presented in the findings section. Fourth, I focused on
finding the relations and patterns between the themes and used cross tables in NVivol2
to investigate patterns related to institutions, document types and courses. As | discovered
differences in how TDC was addressed depending on the extent to which it was integrated
into the documents, | labelled the documents accordingly (not at all = zero references;
basic = one or two simple standard phrases; intermediate = two to four different and more
complex references; advanced = more than four different references). Then, | decided to
analyse the 21 documents that addressed TDC at an advanced level in depth. Table 2
provides an overview of these documents. Three programme descriptions and 16 course
descriptions are represented but no plans for school practicums. Two institutions—TEI 2
and TEI 6—provided most of the 21 documents. These institutions received funding for
digitalisation projects. This might be an indication of the projects’ successful contribution
to the process of curricula making and integration of TDC. However, comparing the in-
stitutions and studying the projects’ effects are not within the scope of this study. Never-
theless, the data might show where Norwegian teacher education is heading in terms of
integrating TDC.

Table 2. Documents Chosen for the In-depth Analysis

TEI1* | TEI2 TEI 3 TEI 4 TEIS TEI 6 Total

Programme description 1 1 1 3

Course description 2 5 1 2 1 7 16

Arts and Crafts 1

English 1

Mathematics 3

N|lW|lF|F

Music 1 1

Natural Sciences

Norwegian 1 1

Nutrition and Health -

Pedagogy -

Physical Education -

Religious and Ethical 1 1
Studies

Social Studies 2 2 4

Special Needs -
Education

Other 2 1 1 4

Plans for school practi- -
cum

Total 2 6 2 2 1 8 21

4 TEI = teacher education institution
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I again followed an abductive approach, this time going back and forth between Lund
and Aagard’s (2020) descriptions of categories and the documents to operationalise the
categories and identify them in the data (Table 3).

Table 3. Operationalisation of Lund and Aagard’s (2020) Three Perspectives with
Epistemological Implications

Perspective Operationalisation

Extended cognition - Explicit use of tools as extended partners/meta-perspective on
learning with digital tools

- Real-life problems (that can be solved with digital approaches)

- Assignments without final answers that facilitate student learning
through the appropriation of digital tools

- Promotion of transformative digital agency

Embedded cognition - Learning activities/assignments that use embedded technology

- Awareness of embeddedness and the possibilities and challenges
connected to it

- Awareness of teaching practices in embedded environments (e.g.
online teaching)

Embodied cognition - Prepare students for living and working with embodied technology

- Address ethical issues

Because the documents were in Norwegian, | translated the sections quoted in the cur-
rent paper into English.

Findings

In the following section, | will start by presenting the findings related to RQ1 and first
describe the themes identified. Further, I will illustrate the patterns and outline the differ-
ences in ways of addressing TDC depending on the extent (basic/intermediate/advanced)
to which it was integrated into the documents. Finally, I will focus on RQ2 and show
indications of Lund and Aagard’s (2020) three perspectives, which may imply epistemic
changes in the documents that addressed PDC at an advanced level.

Themes Addressing TDC
This section provides an overview of the following seven themes identified in the data:
(1) digital tools, (2) digital didactics and pedagogy, (3) pupils’ basic and digital skills,
(4) culture, society and democracy, (5) digital responsibility and ethical awareness, (6)
PDC and (7) development and transformation. | present the themes according to their
frequency of occurrence.

The most frequent theme was digital tools, which covers all references to the use of
digital tools, digital resources, educational software, online learning,® technology, and

5 There were three exceptions that addressed online teaching as a skill needed for future teachers.
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learning management systems (LMS) without relating to a pedagogical context—for ex-
ample, “we are going to use the institution’s digital tools” or “use of LMS” in the descrip-
tion of the organisation of a course. In the learning outcomes, the word “digital” was
included in existing outcomes, or a standard phrase was added (“the student can use dig-
ital tools”). The second theme, digital didactics and pedagogy, is closely related to digital
tools. The references focused on the pedagogical use of the tools, or the tools were placed
in a didactical context (“The student can assess and use digital tools to promote mathe-
matical learning in statistics and probability calculation). This theme refers to digital
assessment practices and the teaching methods related to algorithms and programming,®
communication and collaboration, differentiated instructions, flipped classroom, mentor-
ing, multimodality and multimedia, the use of digital presentations, teaching in technol-
ogy-rich classrooms and digital learning arenas as well as with simulations and modelling
and video.

The third theme is pupils’ basic and digital skills, which contains two categories. One
refers to basic skills because, in Norway, digital skills were defined as one of the basic
skills in 2006 (Norwegian Directorate for Education and Training [NDET], 2012, revised
2017). Usually, the category refers to a standard sentence in the learning outcomes: “The
student can foster pupils’ basic skills.” However, some documents emphasised that “the
student can foster all basic skills, including digital skills.” These sentences were labelled
digital skills.

The fourth theme refers to culture, society and democracy, covering references to dig-
ital citizenship (“the subject aims to give a profound picture of the pupils as digital global
citizens”) and democracy, youth culture, which refers to knowledge about pupils’ digital
everyday life and the ability to advise their use of (social) media and digital arenas, fos-
tering digital Bildung and addressing the digital divide and health aspects.

The theme digital responsibility is composed of the categories referring to the umbrella
term itself and the dimensions that it contains, including copyright, cyberethics, digital
identity, netiquette, privacy and internet safety, and source criticism. Often, some catego-
ries were addressed together: “can foster netiquette, cyber ethics and critical reflection,
including the use of digital media.” This theme partially overlapped with (social) media.

The theme PDC was employed whenever the term PDC was found in a document (“the
student has knowledge of and can reflect about their professional digital competence™),
usually without further explanation or definition but twice with a reference to the Norwe-
gian PDC framework (Kelentri¢ et al., 2017).

The least mentioned theme, development and transformation, covers references to life-
long learning, research-based pedagogical use of ICT in teaching and learning, and the
transformation and change of subjects and educational practice because of digitalisation.

® This category refers to teaching programming and how it might contribute to mathematical thinking and
understanding science concepts. It did not reflect a deeper understanding of how algorithms influence
or interact with people, for example, on social media; therefore, | placed this category in the theme
digital didactics and pedagogy rather than society and democracy.
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Patterns

The most prominent pattern applying to all types of documents (programme description,
course description, and plans for school practicum) summarises the description of the
above-mentioned themes. The documents focused on digital tools, digital didactics and
pedagogy, and pupils’ basic and digital skills.

The different course descriptions handled the topics in different ways. The natural sci-
ences addressed algorithms and programming, flipped classrooms, and simulation and
modelling, while other subjects did not. Languages generally focused on digital didactics
and pedagogy and digital tools, especially multimodality and multimedia. Religious and
ethical studies, arts and crafts, and physical education emphasised digital responsibility
rather than digital didactics and pedagogy and digital tools. Social studies had the broad-
est approach, covering all the themes mentioned above.

Further, while all the institutions explicitly addressed PDC in their programme de-
scriptions, two institutions (TE 2, TE 6) addressed TDC more thoroughly in all types of
documents than the others. Compared with the other institutions, these two focused less
on digital tools and more on digital didactics and pedagogy. Moreover, they both ad-
dressed development and transformation, and TE 6 also addressed culture, society and
democracy notably more often than the other four institutions. TE 6 also addressed TDC
more often in the plan for school practicum, touching upon all the themes except devel-
opment and transformation, while the others focused on digital tools and digital didactics
and pedagogy. TE 2 and TE 6 had received funding for digitalisation projects. The three
institutions that integrated TDC to a lower degree (TE 1, TE 3, TE 4) focused more on
digital tools than on digital didactics and pedagogy. One of these institutions had received
funding for promoting digital competence.

Of the 317 documents, 51 did not address TDC at all; 122 addressed it at a basic level,
which usually meant having one or two simple standard phrases; 123 addressed it at an
intermediate level, with two to four complex references; and 21 addressed TDC at an
advanced level. Thus, about two-thirds of all documents addressed TDC. However, there
were differences in how TDC was mentioned. The documents that addressed TDC at a
basic level typically used standard phrases from their institutions or simply added the
word “digital” where appropriate. The more thoroughly TDC was addressed, the more
detailed and complex the formulations were. There was also a tendency to describe the
teaching goals for learning with digital tools in a more subject-specific manner, as illus-
trated by the example in Table 4. Here, at the basic level, the student is generally expected
to learn how to use digital tools for teaching. At the intermediate level, specific didactical
and subject-related goals are connected to the use of digital tools, and at the advanced
level, the student is expected to learn how to produce digital educational resources. At the
advanced level, examples of resources (programming, social media) that can be employed
are given. However, these examples are unspecific, and it is up to TEDs to decide how to
operationalise the curriculum’s requirements.
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Table 4. Examples of Formulations Addressing TDC in the Documents

Theme Basic level Intermediate level Advanced level
Digital didactics | The student can use digi- | The student can systemat- | The student can produce,
and pedagogy tal tools when teaching. ically plan, conduct, and use and assess digital
assess digital teaching tools and educational re-
methods when teaching sources when teaching,
English. for example, using pro-
gramming and social me-
dia.

Furthermore, as illustrated in Figure 1, there was a visible shift in the themes and cat-
egories used in the documents depending on the extent to which TDC was addressed.
Although the categories digital tools and digital didactics and pedagogy could be found
at all levels, the focus shifted toward the category digital didactics and pedagogy in the
documents addressing TDC at an intermediate or advanced level. At these levels, the cat-
egory culture, society and democracy was most prominent, followed by the category dig-
ital responsibility. Further, the category development and transformation, which was not
present at the basic level, gained importance at intermediate and especially at the ad-
vanced level. There was also a shift in the theme of pupils’ basic and digital skills from
the general use of basic skills to the explicit use of digital skills and competence (not
shown in Figure 1).

Figure 1. Distribution of the Themes (Standardised per 100 Documents) in the Docu-
ments Addressing TDC at the Basic, Intermediate, and Advanced Levels

digital tools & resources GGG

digital didactics & pedagogy
pupils' basic & digital skills
culture, society and democracy

PDC

| H

digital responsibility
development & transformation
0 50 100 150 200 250 300 350

® basic (n/122*%100) ® intermediate (n/123*100) advanced (n/21*100)

Implications for Epistemic Change

I analysed the 21 documents that addressed TDC at an advanced level, looking for indi-
cations that these documents expected TEDs to prepare student teachers to design for
learning while considering changes in epistemic practices due to treating digital tools as
partners.
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Several sentences can be related to forms of extended cognition, such as reflection on
and awareness of learning with digital tools (“can identify, analyse and critically reflect
about possibilities and challenges related to the use of digital media in pupils’ learning
process”). Additionally, I found more general competences, such as “being able to reflect
about how technology influences and changes/develops music as a subject in school.”

Furthermore, fostering pupils’ ability to live, work and be a democratic, digital citizen
in an embedded society was an explicit goal in more than half of the documents (“the
student can guide pupils’ active participation in digital media and contribute to a reflec-
tive relation to digital arenas”). Learning in embedded environments was a central topic.
TEDs were expected to teach students how to use digital arenas for learning, including
social media and games, and to “be able to make motivated choices that promote their
pupils’ learning in a digital society.” One course explicitly wanted to “prepare the stu-
dents for being a mathematics teacher in a digital world, where flipped classrooms and
online teaching have become more typical.”

There were no expressions that could be connected to embodied technology; however,
there were grey zones that could not be related to one of the three perspectives, expressing
a general approach instead. For example, TEDs were expected to ensure that “the student
has profound insight into how children and youths learn languages through digital tech-
nology” and to foster students’ awareness and knowledge about “how digital develop-
ments are expanding and changing the subject’s contents, conceptual framework, forms
of assessment and working methods.” Moreover, students “can discuss who provides the
premises for technological development.”

The documents also contained formulations showing that TEDs were supposed to pre-
pare student teachers for future challenges and facilitate transformative digital agency:
“being able to identify and analyse professional problems related to digital teaching and
learning and to use that understanding in their teaching, development, and research.”

Furthermore, the form of some obligatory assignments and exams has changed from
“a four-hour written exam without tools and aids” to reflect learning with digital tools
and to recognise knowledge as something that cannot be evaluated in the question-answer
format, for example, “a collaboratively written text and a note describing reflection about
the writing process,” “group assignment: students will prepare a video lesson, present it
and argue their choices” and the use of portfolios.

In sum, the 21 documents showed signs that TEDs should be aware of the epistemic
consequences of digitalisation and prepare their students to cope with changes in educa-
tional practices and subjects’ contents.

Concluding Discussion

In this section, I summarise and discuss how TDC was addressed in local policy docu-
ments and what was expected of TEDs in terms of being aware of and preparing student
teachers for epistemic changes. Finally, I present a model for TEDs’ digital competence
based on previous models and the expectations identified in the curricula.
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The focus in teacher education curricula at the institutional level was on the (peda-
gogical) use, adoption, and adaption—rather than appropriation—of digital tools, which
is in line with previous findings (Instefjord, 2015; Lund et al., 2014). Although TDC, in
general, was more integrated into the local policy documents than before the five-year
master’s programme in teacher education was implemented in Norway, TEDs were still
mostly expected to use digital tools, in the best cases, not only for administration but also
to support learning. However, TEDs were also expected to teach student teachers how to
promote pupils’ basic skills. While it may seem unnecessary, some documents empha-
sised that this includes pupils’ digital skills. It might be, as Krumsvik (2014) pointed out,
that the difference between elementary digital skills (simple, first use of ICT) and basic
digital skills, as described by the Norwegian Directorate for Education and Training
(2012, revised 2017), is not clear for TEDs. Emphasising digital skills implies that TEDs
should go beyond elementary digital skills. Moreover, the term PDC itself is used in all
programme descriptions, several course descriptions and some plans for school practi-
cum. Even though it is not clear which TDC model the documents refer to, TEDs should
be familiar with the concept of TDC.

Furthermore, at the course level, different subjects focused on different aspects of
TDC. For example, the documents addressing TDC to a greater extent (intermediate/ad-
vanced) described the use of digital tools to achieve explicit subject-related learning
goals. This may indicate that TEDs should be able to use specific digital tools and digital
teaching methods for specific subjects. As Lund et al. (2014) pointed out, besides it being
important that TEDs “recognize certain pedagogical attributes of the technologies,” it is
even more crucial for them to recognise that “different activities within different subject
domains bring forth certain qualities in them that can be conducive to learning” (p. 293).

There are differences in how the six institutions addressed TDC in their local curric-
ula. Two institutions distinguished themselves by integrating TDC more frequently and
thoroughly. Compared to the other institutions, these two showed a tendency toward the
adaption and appropriation of digital tools and less focus on adoption. Here, we could
discuss whether these findings are related to the fact that these two institutions are among
those that received funding for the integration of TDA. However, as stated above, com-
paring the institutions and studying the projects’ effects are not within the scope of the
present study. Moreover, to explore the projects’ influence on the local curricula, a dif-
ferent research design (e.g. involving interviews with the people involved in the local
process of curriculum development) would be needed since curriculum development in
teacher education is not a straightforward process and is highly influenced by human fac-
tors, such as beliefs, knowledge, and identity (Willemse et al., 2005). Nevertheless, these
two institutions may indicate where Norwegian teacher education is heading in terms of
integrating TDC.

Even though the use of digital tools for teaching and learning was present in all three
document categories (basic, intermediate, and advanced level), there was a general shift
from the use and adoption of digital tools in the documents addressing TDC at a basic
level to adapt the tools for teaching in the documents that addressed TDC at an
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intermediate level to appropriation and understanding the consequences of digitalisation
for teaching and society in general in the documents that addressed TDC at an advanced
level (see Figure 1). This implies that TEDs’ digital competence is composed of layers,
with the use of digital tools constituting the first layer, followed by pedagogical and di-
dactical use and the ability to promote pupils’ basic and digital skills, and then the aware-
ness and enactment of digital responsibility, followed by an understanding of culture,
society and democracy, and development and transformation in the digital context (see
Figure 2; for a description of the layers, see section Themes Addressing TDC). These
layers are reminiscent of Krumsvik’s (2014) model for TEDs’ digital competence.

The themes referring to TDC in the local policy documents cannot be related to
Krumsvik’s (2014) model alone because the Norwegian framework for teachers’ PDC
(Kelentri¢ et al., 2017) can also be identified. All the identified themes are related to the
seven dimensions of the PDC concept elaborated by the Norwegian Centre for ICT in
Education. However, subject and basic skills, pedagogy and subject didactics, and lead-
ership of learning processes were implemented in more documents than interaction and
communication, ethics, the school in society, and especially change and development,
which aligns with the aforementioned focus on the (pedagogical) use of digital tools.
Thus, the framework is not only present in all national plans and academic regulations for
teacher education in Norway (Krumsvik, 2020) but also in local policy documents, such
as programme descriptions, subject descriptions, and plans for school practicum. Moreo-
ver, one can also recognise the model suggested by Brevik et al. (2019). This model cuts
across the themes because several themes can be related to one of the model’s dimensions,
such as generic digital competence, whereas transformative digital agency can be identi-
fied by reading between the lines in some learning outcomes and assignments related to
digital didactics and pedagogy. Finally, the TPACK model (Mishra & Koehler, 2006)
applies only to the themes that were the most present in the documents, namely digital
tools and digital didactics and pedagogy. It is the oldest and most well-known model, the
core of TDC, but as my analysis has shown, today’s TEDs are expected to go beyond it.

In the 21 documents addressing TDC at an advanced level, | found learning outcomes
and assignments reflecting educational practices related to the epistemic change brought
about by the treatment of digital tools as extended or embedded partners. TEDs were
expected to enable students to adopt a meta-perspective on the use of technology to reflect
on teaching and learning in digital environments, to discuss how the subjects’ contents
may change and who provides the premises for learning with digital tools, and to foster
students’ digital transformative agency. Lund and Aagaard (2020) pointed out that digital
transformative agency is crucial because it emphasises that the point of departure is not
technological determinism but human agency and ethical considerations. Understanding
the consequences of digitalisation for epistemic practices and attaining knowledge that
goes beyond the employment of digital tools has also been advocated by Brox (2017).
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Figure 2. Teacher Educators’ Digital Competence
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Awareness and understanding of digitalisation’s implications for epistemic practices
is an important layer that can be added to the description of TEDs’ digital competence. It
is the premise for TEDs’ ability to enact transformative digital agency and use their pro-
fessional knowledge to employ digital tools meaningfully in their practice as well as to
design for learning and help students understand how they learn in digitally extended and
embedded environments. This generic process is illustrated in the Teacher Educators’
Digital Competence model (see Figure 2), which shows what TEDs are expected to know
and be able to do based on the local policy documents.

This empirical model goes beyond existing models by combining the theoretical per-
spectives on TDC of Kelentri¢ et al. (2017), Krumsvik (2014), and Brevik et al. (2019)
and adding the understanding of the implications of epistemic practices suggested by
Lund and Aagaard (2020). At first glance, the TEDs’ Digital Competence model’s di-
mensions may appear similar to the dimensions in Kelentri¢ et al.'s (2017) PDC frame-
work, but they are not. Some researchers (e.g., Brynildsen et. al. 2021; Hjukse et al., 2020)
have indicated that the dimensions in the PDC framework are not only intertwined but
also overlapping. The present model entangles the dimensions, rearranges their content,
and shows their relation in layers, similar to Krumsvik’s (2014) model. However, in con-
trast to Krumsvik’s model, the layers are not necessarily developed diachronically; rather,
the development may also happen simultaneously, as indicated by the position of the cir-
cles in Figure 2. Furthermore, the present model consists of more layers than Krumsvik’s
and, emphasising transformation and development and implications for epistemic prac-
tices due to digitalisation, goes beyond digital Bildung. Finally, the TEDs’ Digital
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Competence model assigns a specific and crucial position to digital transformative
agency, which is not only an (intertwined) pillar (Brevik et al., 2019) of TDC but also the
motor driving the continuous development of digital competence. The positioning of dig-
ital transformative agency in a turning arrow highlights the generic aspect of digital com-
petence.

An approach to professional development to reach the outer layer of TEDs’ digital
competence and foster digital transformative agency should not focus solely on the use
of digital tools for teaching and learning. It should leave room for discussions about how
epistemic practices—and thus also educational practices, professional and disciplinary
knowledge—may change in a digital environment and for developing knowledge and ne-
gotiating one’s beliefs and identity as a TED in a digital context. Furthermore, TEDs as
researchers (Dengerink et al., 2015) could research in the field as an alternative to more
traditional professional development approaches. This would contribute to research-
based knowledge resources that could inform TEDs’ work and be used in teacher educa-
tion.

The overall aim of the current article was to contribute to the discourse on teacher
educator knowledge (and thus indirectly to teacher educator professionalism and quality)
by focusing on the impact of digitalisation on the expectations of TEDs. By analysing
how TDC is addressed at the formal level of local curricula, the present study offers a
snapshot of what TEDs should know about digitalisation’s influence on educational prac-
tice and the role TDC plays in coping with epistemic changes. TEDs need to gain a deep
understanding of digitalisation’s role in society and the consequences for epistemic prac-
tices to foster student teachers’ development of digital competence, especially transform-
ative digital agency.

Limitations and suggestions for future research

In terms of limitations, the current study was based solely on document analysis. Trian-
gulation, for example, with interviews could have strengthened the findings. Furthermore,
I did not provide information about and analyse the national guidelines for teacher edu-
cation, nor did I investigate how they relate to and might have influenced the local docu-
ments. However, these issues were beyond the scope of the present study and could be
addressed by future research. Concerning the generalisation of the results, three of the six
studied institutions had received funding for the integration of TDA, which might skew
the data. However, because five of the 13 Norwegian institutions offering teacher educa-
tion for years 5-10 received such funding, the study should provide a picture of the inte-
gration of TDC at the local policy level in Norway. Future research could focus on these
digitalisation projects, exploring if they led to change and transformation in teacher edu-
cation. Furthermore, the research could explore the processes of curricula making related
to the integration of TDA. Moreover, since the current study only addressed the intended
curricula aims and expectations of TEDs, further research is needed to understand how
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TEDs perceive and operationalise formal curricula (Goodlad et al., 1979) and their pro-
fessional roles and responsibilities regarding the development of student TDC.
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