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Abstract
Beyond controversy, identifying and using the potential of digital media for teaching requires media-related skills of future 
teachers. The paper presents in a first step a framework for digital media-related competencies. Within this framework, dif-
ferent areas are identified in which teachers need media pedagogical (didactical), subject-specific and technological com-
petencies related to the instructional design of digital media. In a second step, an educational approach to support student 
teachers to develop these competencies is presented. This approach is based on project learning and encompasses a media-
based teaching project and a media development project. Hereby, different support structures are implemented, i.e. blended 
learning proposals and self-learning materials, personal support, and learning analytics. Finally, the project evaluation with 
formative and summative elements, which guides the iterative process of implementing the educational approach into the 
existing teacher education programme, is presented.

Keywords Teacher education · Digital competence framework · Project-based learning · Fostering digital competencies

Introduction

Digital transformation also affects teaching–learning pro-
cesses. To enable teachers to know the possibilities and lim-
its of digital media and digital teaching and learning tools as 
well as to be able to use them in a didactically meaningful 
way, it is necessary to implement the promotion of digi-
tal media-related competencies in teacher education [24]. 
This argument is supported by findings of the Teaching and 
Learning International Survey (TALIS) from 2018, accord-
ing to which only 53 percent of the teachers regularly use 
computers and information technologies in their teaching 
practice and under one in five would like further education 
in the use of information technologies [34].

Digital media-related competencies encompass vari-
ous knowledge, skills and dispositions that teachers need 
to effectively design teaching–learning processes [12]. But 

how to promote these competencies in teacher education? 
According to Falloon [12] more holistic and integrated 
approaches are considered more appropriate as isolated 
information and communication technology (ICT) train-
ings. So, we designed a project-based approach, which is 
embedded in a teacher educational programme and in which 
digital media-related competencies of prospective teachers 
are fostered. Within our TEgoDi approach student teachers 
are working on two projects: a digital media development 
project and a digital media-based teaching project. To sup-
port students in dealing with both projects as well as foster-
ing their competence development, different support struc-
tures are implemented in the teacher education programme 
including regular feedback based on online learning analyt-
ics, self-assessments, and tutoring.

In the following, we present the framework of digital 
media-related competencies, which is supported by our edu-
cational programme. Next, our educational concept is intro-
duced comprising the project learning approach and different 
support structures (i.e. blended learning proposals, personal 
support, learning analytics, makerspace and media labs). 
Subsequently, the concept of the evaluation with formative 
and summative elements to guide the iterative process of 
the “Teacher Education goes Digital” (TEgoDi) approach is 
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presented. Finally, further challenges, based on first experi-
ences with the presented approach are summarized.

Framework for Digital Media‑Related 
Competencies

Which competencies in relation to digital media do prospec-
tive teachers need? There are already numerous publications 
on this subject, both in the scientific [5, 38, 39] and in the 
political context [19]. Most of these models are adapted to 
the context of teacher education but do not address the differ-
ent levels of digital competencies such as media pedagogical 
or subject-specific competencies related to the instructional 
design of media. Furthermore, the models mostly consider 
media competencies generically and neglect subject-specific 
features. Therefore, the relevance of developing a differenti-
ated competency model based on a broader understanding 
of digital competencies is given for teacher education. Thus, 
we decided to develop a framework for digital media-related 
competencies for teachers, which provides orientation in 
developing different learning opportunities and support 
structures.

The framework for digital media-related competen-
cies within our TEgoDi approach is based on established 
international reference frameworks such as the “European 
Framework for the Digital Competence of Educators” (Dig-
ComEdu) [32], Blömeke’s [5] concept of media pedagogi-
cal competence, the “Technological Pedagogical Content 
Knowledge” (TPACK, [25], and digi.kompP [6]. The Dig-
CompEdu model specifies six areas in which teachers should 
build competencies [32]: (1) using digital technologies for 
communication, collaboration and professional development 
(professional engagement), (2) sourcing, creating and shar-
ing digital resources (digital resources), (3) managing and 
orchestrating the use of digital technologies in teaching and 
learning (teaching and learning), (4) using digital technolo-
gies and strategies to enhance assessment (assessment), (5) 
using digital technologies to enhance inclusion, personalisa-
tion and learners’ active engagement (empowering learners), 
and (6) enabling learners to creatively and responsibly use 
digital technologies for information, communication, con-
tent creation, wellbeing and problem-solving (facilitating 
learners’ digital competence). These areas are considered to 
support the development of students’ digital media-related 
competencies. For example, using online-self-assessment 
students get feedback on their current competencies in these 
areas, which is helpful for setting new learning goals and 
learning activities.

Furthermore, our framework is referenced to the 
TPACK-model according to Mishra and Koehler [25]. 
It extends Shulman's [37] Pedagogical Content Knowl-
edge (PCK) model to include the aspect of technological 

knowledge, thus representing knowledge related to the 
instructional design of media as the intersection of a teach-
er's pedagogical, content, and technological knowledge 
domains. TPACK has been the subject of several research 
projects as a framework for designing curricula in teacher 
education and for evaluating teachers' media-related com-
petencies (e.g., [43]). To use digital media meaningfully 
in subject teaching, teachers need educational, subject-
specific instructional and technological knowledge. Thus, 
a real added value through digital media in a particular 
subject only arises if the teacher has such media subject 
instructional knowledge. In our framework, the media 
didactic areas of the DigCompEdu model are refined with 
such media subject didactic content. This is done by a co-
working process with colleagues of different subjects and 
will allow us to describe media subject didactical knowl-
edge more detailed and subject-specific.

Finally, a third model that inspired our framework is 
the digi.kompP model [6], which was developed by the 
University College of Teacher Education in Lower Austria 
(Pädagogische Hochschule Niederösterreich). With this, a 
grid was developed that is explicitly intended for use in 
teacher education. In detail, it comprises eight categories 
(A-H) and three development stages (0–2), covering liv-
ing, teaching and learning with regard to digitality (i.e. 
digital life), selecting and designing digital media (i.e. 
enable teaching and learning with digital media), using 
and evaluating digital media (i.e. digital teaching and 
learning), and using digital media in the school community 
and for professional development (i.e. collaboration and 
continuing education with digital media). In the TEgoDi 
approach, we picked up the idea that digital media-related 
competencies can be arranged by their complexity and that 
each student has an individual digital media competence 
profile. To keep it feasible, the level descriptions are based 
on Anderson and Krathwohl’s [2] taxonomy, differenti-
ating understanding, applying, and creating. These lev-
els are adapted for each of the six areas of the developed 
TEgoDi-model. An example for a developed competency 
description for the area "Digital Resources" is given in the 
following Table 1. The competence description focuses on 
legal (copyright and usage rights) aspects of media-based 
learning. In addition, there are also competency descrip-
tions in this area that focus more on the design and crea-
tion process of various media artifacts.
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Educational Concept for Promoting Digital 
Media‑Related Competencies

Media Based Teaching Project and Media 
Development Project as Learning Opportunities

Educational concepts to promote teachers’ digital media-
related competencies follow mostly a one-size-fits-all 
approach, which is characterized by the integration of tech-
nology in teaching–learning processes. Hereby it is assumed 
that technology integration fits various subjects and skill 
areas. Kaplon-Schilis and Lyublinskaya [17] argue that this 
approach leads to only partially satisfactory media educa-
tion. Thus, at the end of their studies, many students do 
not feel sufficiently prepared for the effective use of digital 
media in their own teaching. Accordingly, it seems to be 
much more important to take the requirements of subject-
specific teaching–learning processes into account [20]. 
This circumstance will be addressed by a project-oriented 
approach within TEgoDi, based on theories of situated learn-
ing [22] and authentic learning [15]. The first one describes 
learning as a socially active process and is based on the 
idea that learning is an individual constructive process. The 
second one highlights that scenarios—that are as realistic 
as possible or case-oriented—are most suitable to promote 
learning processes and to avoid dull knowledge. There is 
evidence that such project-based approaches can be effec-
tive in promoting teaching media competencies (e.g., [3] and 
TPACK, e.g., [30]).

Figure  1 shows the core of our educational pro-
gram to support student teachers’ development of digital Ta
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Fig. 1  The TEgoDi concept ([27], p. 234)
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media-related competencies: The supplementation of teacher 
education curricula with compulsory additional coursework 
elements in terms of both, a digital media-based teach-
ing project and a digital media development project. The 
first one addresses practical experiences in teaching with 
media and designing instructional embeddings, consider-
ing TPACK and subject-specific competencies. Within 
the second project student teachers cooperatively design a 
media-based learning activity/session [27]. By doing this 
they deal with media didactic models [18] or correspond-
ing approaches to instructional design [29, 33] as well as 
with subject-related content. As an important—also moti-
vational—element of TEgoDi, students will receive a cer-
tificate for the additional digital media-related competencies 
they acquire.

To better understand the project work and how it can be 
embedded into the curriculum, we applied a scenario-based 
design approach and developed customer journey maps. As 
can be seen in Fig. 2, which shows an example of a student 
teachers’ journey through his/her studies, emphasizing the 
media projects and involved TEgoDi support structures, 
nine main steps were defined: “After the check-in and ori-
entation phase (1) students are informed about options and 
requirements. This supports their selection of project type 
(2) (teaching or development project). Self-Assessments 
(3) provide orientation about digital media-related com-
petencies and appropriate learning material to acquire the 
necessary skills (4). Content and learning objectives are 
defined together with lecturers, resulting in a project con-
cept (5). Teaching materials and tools are gathered or pro-
duced (6). Project design is tested involving the target group 
(7), feedback is provided by tutors and lecturers (8). Final 
evaluation (9) is conducted using e-portfolio method” [27], 
p. 235). Hereby they document their reflections and their 
development of media (subject) didactic competencies in an 

e-portfolio [40] based on the competence model developed 
in the TEgoDi project [39].

With a focus on the media development project, students 
require a specific technical infrastructure. With the CoLiLab 
(Cooperative Liberal Laboratory) as a pedagogical maker-
space, students can use existing learning labs to develop and 
design digital teaching and learning materials (see Fig. 3). 
There they receive the necessary equipment and also assis-
tance from tutors who are part of the TEgoDi support struc-
tures [23, 27].

TEgoDi Support Structure

Previous comparable projects have shown that prospective 
teachers have a wide range of support needs when carrying 
out media projects [23]. On the one hand, they need pro-
fessional support in media pedagogical, media didactic and 
media subject didactical questions. On the other hand, there 
is a need for interdisciplinary support to help students organ-
ize their project work and their own teaching and learning 
processes. Since digital media are an elementary component 
of TEgoDi, students also need technical support, whether in 
terms of access to the required equipment, the needed soft-
ware or in terms of specific technical questions. Thus, cor-
responding support structures are being established within 
TEgoDi: Blended learning proposals and self-learning mate-
rials, personal support (tutoring), and learning analytics.

Blended Learning Proposals and Self‑Learning Materials

The goal of self-guided learning proposals and learning 
materials is to enable students to independently design 

Fig. 2  Example of a student’s journey through his/her studies, empha-
sizing the media projects and involved TEgoDi elements ([27], p. 
235)

Fig. 3  Video lab as a part of the pedagogical makerspace [27], p. 
236)
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digital learning materials for teaching–learning processes, 
e.g., learning apps or explanatory videos. For this, students 
are requested to define their learning objectives, then deepen 
these areas and finally practice and consolidate the acquired 
knowledge by using concrete examples [18]. The idea is to 
provide students with all didactic, technical, and content-
related tools they need to develop open content learning 
materials or explanatory videos of high quality. To achieve 
these goals a blended learning seminar in the field of media 
competence and media pedagogic competence is developed 
and media-supported self-learning materials accompanying 
the two media projects are researched and presented.

Based on findings that explanatory videos can have posi-
tive effects on knowledge acquisition and that their quality 
has increased significantly in the last years [10] the learning 
materials covers primarily explanatory videos on e.g. media 
didactic basics, procedural models of instructional design, 
motivational basics, and project management skills. Beyond 
explanatory videos, tutorials, interactive videos, recorded 
presentations, further literature, and links to platforms for 
Open Educational Resources (OERs) are provided as learn-
ing materials. Further, student-created materials with high 
quality (“good practice examples”) will in turn be published 
as OERs to support re-use in the field.

Personal Support

A partially standardised tutoring process is implemented 
for both, the media-based teaching project, and the media 
development project. Qualified tutors are available to sup-
port student teachers in (a) identifying potentials and added 
value of digital media based on domain-specific and didacti-
cal objectives, (b) making appropriate use of possibilities, 
and (c) developing digital learning materials [27]. Since an 
adequate qualification of the tutors is an important success 
factor in the effectiveness of tutoring programmes (e.g. [4, 
36], TEgoDi tutors are prepared for this demanding task by 
appropriate training). This training is designed as an accom-
panied self-study course/training programme using online 
materials as well as regular group meetings. It comprises the 
following five modules: (1) (media-)didactic basics, (2) tuto-
rial basics, (3) communication and moderation, (4) media 
technology basics, and (5) project management [27].

In addition to the standardised tutoring process it is pro-
moted that students help each other in the joint planning 
of media-based teaching–learning settings [21, 35]. This 
peer coaching approach targets mutual support and is sup-
ported by a corresponding workshop, considering the media-
didactic orientation of the TEgoDi project. Furthermore, 
there is personal support by students’ lectures to ensure the 
quality of using digital media to support teaching–learning 
processes. These lectures in turn are assisted by adequate 

support materials, discussion guidelines, observation forms 
or reflection instruments [16].

Learning Analytics

Learning analytics has the aim to provide students with per-
sonalized feedback on their self-guided learning activities 
and it is foreseen as a part of the support structures. Best 
practices [9, 42] as well as analytical process scenarios 
formed by visual analytics [28] guided us to implement 
learning analytics as a dashboard design. These dashboards 
provide students with an overview and insight into their indi-
vidual development of digital media-related competencies 
and the effectiveness of their learning processes by visual 
processing and visualization of learner-related data [7, 8, 
11].

Moreover, learning analytics is also used to give feedback 
on students’ e-portfolios. Hereby, analytical approaches by 
Müller et al. [26] will be applied and extended to automati-
cally identify missing required elements as well as provide 
overview depictions, to guide detailed analysis and to high-
light exceptional or abnormal elements [27]. An important 
aspect hereby is that privacy issues and ethics in the han-
dling of data are of major importance, so the TEgoDi dash-
board using learning analytics is based on the principle of 
trusted learning analytics [14].

Evaluation

The implementation of two digital media-based projects in 
teacher education to promote digital media-related compe-
tencies of tomorrow’ teachers is the goal of the TEgoDi 
approach. To foster the process formative and summative 
approaches are used with a focus on e.g. the acceptance, 
usability of measures, project effectiveness, and the overall 
impact of the TEgoDi project. The formative evaluation fol-
lows the iterative development procedure [1], which encom-
passes three major development loops. Each loop is evalu-
ated using feedback from students and lecturers (as different 
target groups) and tutors or board members (as additional 
stakeholders). The summative evaluation focusses primar-
ily on the effect of the two digital media-based projects on 
two levels: (1) On students level the central question is the 
effect on different individual variables, e.g. digital media 
self-efficacy [31] or digital media-related competencies [13]. 
(2) On the level of lectures the acceptance of digital media 
in teaching–learning processes [41] or the increased use of 
digital media during lectures are of interest. Further, it is 
intended to identify the critical success factors for sustain-
ability of the implemented processes and structures as well 
as to publish them to transfer knowledge to upcoming pro-
jects with similar challenges [27].
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Summary and Outlook

The TEgoDi concept represents an innovative approach to 
support student teachers’ digital media-related competen-
cies. It is characterized by a compulsory integration into 
an existing teacher education programme, thus addressing 
all student teachers at the university. Both media projects 
are an integral part of the teacher education programme 
and curriculary anchored—which is a key factor for the 
sustainability of the TEgoDi concept [27]. This gives all 
lecturers the opportunity to integrate media projects into 
their courses. Nevertheless, they are not obligated to do so. 
It is however crucial that the students have sufficient offers 
to carry out both media projects in the course of their 
studies. The integration of media projects means that both 
groups have to work on additional content in the limited 
time available. This presents lecturers with a new chal-
lenge, which ultimately also raises the question of changes 
in the learning culture.

Supporting students and lecturers in dealing with the 
media projects, a support system is launched encompass-
ing blended learning proposals, personal support, and learn-
ing analytics. Due to the TEgoDi approach lecturers also 
receive the opportunity to “refresh” their courses, the prepa-
ration for school practice phases or test new forms of exams. 
Since schools and universities often have different technical 
equipment, an essential approach is to give lecturers and 
student teachers the opportunity to test the provided equip-
ment, to get a feeling for the creation of digital teaching 
materials. In addition, they shall be made aware of OERs 
and the possibilities they offer to decide whether they need 
to create new content or use or adapt existing materials to 
prepare their lessons (for school and university).

Our aim is to increase the participation of university 
departments and lecturers by discussing digital media-
related competencies as a cross-cutting competence. 
Thereby, a common competence framework can serve as 
a basis for practice-oriented discussions and offers student 
teachers and lecturers’ opportunities to reflect on their own 
teaching. In our point of view, the success factors of the 
TEgoDi concept are the project-based approach and the 
innovative strategical involvement of all subjects of the 
teacher education programme in the implementation strat-
egy. Moreover, it must create an exploring field for students 
to try and test. Although we developed the TEgoDi approach 
in German higher education, it can be of relevance in any 
university for teacher education around the world [27].
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