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Abstract. In the context of corporate learning digital media and digital tools have become
more accepted than in the field of education systems. Particularly vocational schools are obvi-
ously under pressure to deal with changes due to digitalization in many sectors and profes-
sions. One reason why technology-based learning is still underdeveloped in schools could be
the insufficient digital competences of teachers. Presently most teachers gain their knowledge
on how to use digital media for learning and teaching informally. In the implementation of
formal educational efforts, a low practical feasibility in specific working context as well as
time and financial aspects are criticized. Present research shows that non-formal and informal
learning should be better linked in order to develop teachers’ digital competences sustainably.

The present contribution introduces a necessary framework to include informal learning pro-
cesses in teacher education at vocational schools and furthermore fosters a school culture of
learning together and from each other.
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1 Introduction: digital competences in vocational education

Digital competences have become interdisciplinary and cross-generational cross-functional
skills (Weiss, 2012), which employers usually already require of trainees and employees dur-
ing and at the latest after their training. For this reason, there are growing calls to ensure suffi-
cient media literacy for young people in the education sector. The aim of media education is
to enable learning in schools with and through media and, through their integration in the cur-
riculum and the development of technical and interdisciplinary skills, to contribute to con-
structively-oriented learning (Mayrberger, 2007, 2012). In addition, digital media provide
ways to strengthen hands-on learning approaches in the classroom and integrate informal
modes of learning into formal learning. In this sense, digital media perform a bridging func-
tion through their direct relevance to the students’ lifestyles and serve “as a cultural resource
enabling them to participate and become involved in social processes [...] and develop per-
sonal world views and their identity” (Herzig & Grafe, 2009, p. 193, quoting Mayrberger,
2012, p. 401). The aim of media education is therefore to help individuals, in general and in a
professional context, to use media knowledgeably, self-responsibly and critically (Seufert &
Scheffler, 2014) and shape training rooms as well as learning and educational processes inde-
pendently based on digital media (Mayrberger 2012, p 403; Spanhel, 2009). In this context,
(vocational) schools and teachers play a key role.

2 Problem and Research Question

Digital media have established themselves far more quickly and effectively in work and eve-
ryday life than in education (Weiss, 2012, p. 3). It is hoped that the use of media will improve
learning efficiency, facilitate greater orientation to the future professional needs of learners
and accompanied personality development in a digital society, etc. Digital media therefore are
already part of vocational training at different levels: as part of the everyday life and work of
students and teachers, as a method or as content in vocational school teaching. Especially the
methodological and didactic use of digital media, often subsumed under the term eLearning,
dominates public debate.Overall, however, the use of digital media and eLearning in voca-
tional schools has only played a minor role to date (Wilbers, 2012, p. 38).

However, due to the growing importance in companies and thus the commercial part of the
training, vocational schools are coming under increasing pressure to also address the implica-
tions of digital media for education and training. “In this area, vocational schools are facing a
permanent and extremely differentiated need to adapt that is not seen in this scope or diversity
in any other kind of school” (Wilbers 2012, p 40). Common teaching practices are seen as a
central barrier to innovation. This is because whether or not media enter the classroom de-
pends not only on the technical prerequisites, but also on the skills and the willingness of the
individual teachers to try out new forms of teaching. So far, however, school routine is domi-
nated by traditional forms of teaching, in which the tutorials, smaller individual and group
work and lectures are predominant (Euler, 2012, p. 21). New teaching concepts, such as me-
dia-supported, problem-based learning or project forms featuring wikis or weblogs can only
be integrated into such models to a limited extent.

Moreover, teachers addressing new digital skills such as the competent handling of online in-
formation are often entering uncharted territory in their respective fields (media education). In
this context, teachers are increasingly demanding the teaching of media-specific qualification
goals. However, what skills teachers need to acquire remains rather sketchy and is largely lim-
ited to the use and operation of the ICT (Blomeke, 2005). Furthermore, it is obvious that for-
mal seminars, such as one-day training workshops in how to use ICT, are not sufficient and



effective to develop teachers’ digital competences. In order to be able to plan and design suita-
ble education training measures for teachers initially requires a systematic approach for the
professional development of teachers at vocational schools. The main research question of this
paper focuses on this critical issue:

How to design a systematic approach for digital competences development (rather than the
planning of selective training measures) from the perspective of both teachers and the school
management?

In order to pursue the leading research question, the following questions structure the acquisi-

tion of knowledge:

- What skills do teachers in schools require when using digital media?

- What fundamental approaches to organising the skills development of teachers exist when
dealing with digital media?

- How can formal and informal learning approaches be interlinked to facilitate the compe-
tence development of teachers in vocational schools, in particular in order also to promote
the self-organisation of teachers?

The next section explains the applied research methodology; the fourth section provides an
overview of the findings: 1) the required skill-set for teachers in digital times 2) general ap-
proaches to define and pursue digital competence frameworks and 3) forms of competence de-
velopment by combining informal and formal learning (emerging alternatives to the dominant
“training model” of teachers’ professional development); and the last section concludes the
paper by discussing the results and providing recommendations for future research.

3 Research Methodology

The main goal of the research presented in the paper at hand is to develop a conceptual frame-
work for teachers’ professional development focused on digital competencies in vocational
schools. In order to achieve this goal a two-year research project has been established in coop-
eration with a secondary school in the German speaking part of Switzerland. The project is
based on a methodological combination of literature analysis, model development and empiri-
cal model testing with focus on information literacy (IL) as part of digital competencies:

1. To get an overview of existing IL research a systematical literature analysis has been per-
formed by focusing on the following research questions: Which terms exist associated with
IL and how is IL defined in the literature? Which are the salient conceptualizations and
measurement models of IL? Which methods are applied in order to examine IL?

2. Based on the findings of the literature research, and by combining and extending existing
models, the 7i Framework for measuring IL has been created.

3. The 7i Framework for measuring IL has been tested in five classes at a Swiss secondary
school involving 10 teachers.

The results of the literature analysis and model development are presented in detail in

Stanoevska et al. (2015a) and Stanoevska et al. (2015b). A parallel research stream connected

to the project was devoted to the analysis, design and evaluation of the necessary skills devel-

opment of the involved teachers following a method mix:

1. Further literature analysis has been conducted in the field of teacher education with focus on
digital competences. One main model to develop digital media skills of teachers represents
the TPACK model developed by Koehler and Mishara (2009). This model offers a frame-
work to further specify the required skills to integrate IL in teaching practice.

2. The teachers have been involved as practitioners in the design research process by sharing
their knowledge and expertise from a subject-specific perspective.



3. At the end of the project, an intensive focus group discussion has gained more insights in
the question on what are necessary skills and support offerings for teachers to develop and
permanently update their digital skills.

In summary, empirical practice reflection within the mentioned research project as well as a
profound literature analysis provide the main research methods for the design of teachers’
professional development.

4 Results

4.1 Vocational teachers in the digital world: competence requirements and dimensions

Teachers are increasingly demanding the teaching of media-specific qualification goals. How-
ever, what skills teachers need to acquire remains rather sketchy and is largely limited to the
use and operation of the ICT (Blémeke, 2005, p. 76). In order to be able to plan and design
suitable media education training measures for teachers initially requires a concrete discus-
sion and formulation of the required skills (Petko & Dobeli Honegger, 2011, p. 157).

According to Blomeke (2005), media education skills encompass two core tasks, derived from
the basic tasks of “teaching” and “educating”: the use of media or media didactics (learning
with media) and media education (learning about media). When performing media education
tasks, it is necessary to take into account both the media-specific requirements of the learners
on the one hand and, on the other hand, the respective school environment, infrastructure and
support structures. In summary, five dimensions of media education skills can be deduced
(Blémeke 2005, p 77-79).

1. Media teaching competences

Teachers are able to address the subject of media in the classroom and can teach the learners
to approach the subject of media critically.

2. Media pedagogy competences

Teachers are able to meaningfully use media as a method in terms of content and objectives
and support teaching and learning processes with the aid of media.

3. Socialisation-related competences in the media context

Teachers take into account the media-specific learning requirements of the learners when pre-
paring the lessons, are able to identify learning progress and can adequately assess and evalu-
ate this. This includes understanding the media learning and living environments of the learn-
ers.

4. Teacher’s own media competences

Teachers are able to competently use and actively shape media for themselves. The teacher’s
own media skills form the basis for all subsequent tasks.

5. School development competences in the media context

Teachers are able to help shape and develop the institutional framework for media education
and advise students and parents on media education issues.

The first core task describes the ability to “use media in appropriate teaching-learning forms
in a circumspect way” — in other words the ability to shape lessons using media. VVocational
training serves as link between theory and practice. Therefore, it seems to be relevant to link a
digital medial practice with a significant vocational content. Media teaching skills, as one of
the core areas of media education competences (Blomeke, 2005, p. 91) thus builds on the ex-
periences of the learners and teachers with digital media in the context of the living, learning



and working environments. The understanding of media didactics illustrated here is supple-
mented by Mayrberger (2012) by a further aspect, namely “the delimitation of formal teach-
ing and learning processes using digital media”. Following Blémeke (2000), a person skilled
in media didactics is, according to Mayrberger (2012), capable of using (digital) media in the
classroom to create and reflect on student-centred learning environments, exploiting their spe-
cific potential to the full, and to critically assess the impact of integrating digital media on the
formal and informal learning, and address the delimitation” (Mayrberger 2012, p 405).

The following table illustrates how learning processes in school-based vocational training can
be supported using digital media and Web 2.0 applications.

Table 1. Learning with digital media in vocational training. (Adapted from: Seufert, 2012, p. 37).

Areas of vocational
training

Pedagogical
perspective

Examples

Exemplary facets of
a Web-application

Media experiences of students and teachers

Digital media as a
part of students’ liv-
ing environments

Dealing with media
mainly takes place in
informal contexts (In
interaction with peers)

Computer gambling ad-
diction, smartphone,
classroom disturbances

Facebook (Cyber-
mobbing, teacher as a
“friend”)?

Digital media as a
part of teachers’
working and living
environments

Dealing with media
usually informally

Media use for prepara-
tion of classes

Yammer as a commu-
nity platform

Digital media as a met

hod of teaching and learning in classes

Enrichment of clas-
ses through integrat-
ing forms of e-learn-

ing

Integration of media
elements as a teaching
/ learning method in
classes

Electronic text books,
e-Exams, educational
videos

Open Resource educa-
tional videos (such as
“Explainity”)

Using Learning
Management Sys-
tems (LMS)

Using digital media as
an opportunity for
communication in
class

Placing learning tasks,
communication across
learning places

Facebook as a learn-
ing platform

Pedagogical ,,rede-
sign® of courses in
general

Designing media-
based educational
courses

Information-based prob-
lem solving,
project-based learning
forms

Preparation of a wiki
as joint project work,
Blogs as an reflection
tool

Digital media as conte

nt, intentions and method

s in classes

Development of me-
dia literacy

Critical and reflected
use of digital media

Information literacy:
dealing with internet re-
sources, Net-Guidance-
measures

Facebook: how to stay
safe online

Training how to use
digital media in pro-
fession

Active and creative
design of digital me-
dia,

assessing and ques-
tioning media devel-
opments and trends
critically

Using application soft-
ware for professional
specific tasks,

reflection changes in the
world of work by digital-
ization critically

Social Media plat-
forms as a marketing
tool

Training experts
within the field of
digital media

Professional compe-
tences: creating digital
realities and produc-
tive activity

Programming languages,
ARIS-process-modelling

Facebook Develop-
ment, e.g. API, De-

bugging

School-development competencies in dealing with digital media




Framework for com-
petent use of digital
media

Teachers design and
develop institutional
frameworks for work-
ing with digital media
in the fields of educa-
tion

Developing curricular
modules to integrate in-
formation literacy: active
exchanges between
teachers

collection of examples
for use blogs as re-
flection method and
tool

Consulting relevant
Stakeholders

Advise students, par-
ents and teaching op-
erations in media ped-
agogical terms

,Netiquette" or the
guidelines in use of So-
cial Media, development
of “digital self-compe-
tence”

Social Media guide-
lines to coordinate ef-
ficiently among learn-
ing places

4.2. Generic approaches to developing digital competences of teachers

Schools face the challenge of how to organise the permanent upskilling of teachers in the use
of digital media. Basically, there are two ideal approaches: subject-based approach vs. action-
based approach or product- vs. process-oriented curriculum models.

Subject-based approach or product-oriented curriculum models
Using this system, learning offers are structured according to subject-specific or thematic
structures. Thus, “technology courses” are often offered in schools to train teachers in the use

of new learning platforms or tablet PCs.

In terms of the promotion of media didactic skills of teachers, one example of a product-ori-
ented model is the TPACK model developed by Koehler and Mishara (2009). The model of-
fers a framework for concretising a required knowledge base for teachers for using technolo-
gies meaningfully for teaching and learning. Based on the observations in Shulman’s peda-
gogical content knowledge (PCK) model (Shulman, 1986, 1987), the authors assume that the
development of both technological pedagogical knowledge (TPK) and technological content
knowledge (TCK) (together TPACK) is a prerequisite for successful technology-based teach-
ing. The knowledge base (content, pedagogy and technology) form the core of the "technolog-
ical, pedagogical and content knowledge™ (TPACK), whereby the focus is particularly on the
interaction and interfaces between the areas. The authors extend Shulman's model by the reg-
uisite technological knowledge and defined altogether the following seven Knowledge Areas

(Table 2):

Table 2. TPACK Model - Knowledge Area, Guiding Questions, Mastery and Limitations.

Knowledge Area Description

Guiding Questions

Mastery and Limita-
tions

Knowledge about the teach-
ing subject and topic (theo-
ries, concepts, ideas etc.) of
the respective subject area.

Content
Knowledge (CK)

What content is rele-
vant to understand the
topic and should be
treated in this lesson?

Master of the content
in the specific subject
area to reach a high
level of quality.

Knowledge about processes
and methods of learning
and teaching as pedagogical
principles and indicative
targets. This means an un-
derstanding about processes
how students gaining new

Pedagogical
Knowledge (PK)

What kind of pedagog-
ical principles should
be used in this lesson?

Master of classroom
strategies,

use of learning theo-
ries,

different types of
methods,

evaluation methods.




insights or how they could
be stimulated or motivated.

Technological
Knowledge (TK)

Knowledge, which is more
than a pure application
knowledge. Rather it means
a broad understanding of
possibilities for technology-
based communication, in-
formation processing and
problem solving.

Which technologies
should be used in this
lesson?

Master of different
kind of technologies
and capable to provide
use technologies for
learning processes.

Technological
Content
Knowledge
(TCK)

Knowledge about the way
how technologies and con-
tent interact which each
other. Furthermore teacher
need to know which spe-
cific tool is the most
adapted to convey the con-
tent or otherwise how the
content determined a useful
technology.

Does the use of tech-
nologies will support
representing the con-
tent on multiple ways
or will they help for a
better understanding?

Use technologies to
enhance the under-
standing of content but
neglected learning the-
ories. So it is modern
but limited.

Pedagogical Con-
tent Knowledge
(PCK)

Knowledge about different
opportunities to teach a
specific content and with
taking into account the stu-
dents’ prior knowledge, ed-
ucation guidelines on cur-
ricula and requirements.

Does the underlying
pedagogical principles
foster the understand-
ing of the topic or
stimulate a deeper
learning?

A 20" Century class-
room with strong con-
tent and well imple-
mentation of pedagog-
ical theories. But in the
21" Century it is obso-
lete because of neglect
technologies.

Technological
Pedagogical
Knowledge

(TPK)

Knowledge how teaching
and learning could change
and influence each other. It
needs an understanding
about the restrictions and
affordance of technologies
as well as the resulting ped-
agogic-didactic conse-
quences within a discipli-
nary context.

Acre the pedagogical
principles and selected
technologies well
matched?

Focused using technol-
ogies for learning and
helps learners to use it
in different ways. But
the learning activities
could take them away
from the actual learn-
ing content.

Technology, Ped-
agogy, and Con-
tent Knowledge

(TPACK)

Knowledge of the interac-
tion and interfaces of con-
tent, technology and peda-
gogy in terms of the spe-
cific context (like previous
knowledge or legal and
technological conditions). It
needs an understanding in
how these domains and
contextual parameters inter-
faces.

Does the selected tech-
nologies foster the un-
derlying pedagogical
principles and can the
interaction of both
contribute to a better
understanding of the
content?

A masterful 21" Cen-
tury classroom, which
considered the learn-
ing contents, based on
good learning theories
provide by technolo-
gies.

In so doing it becomes clear how complex the model is to apply in practice. The relevant con-
text varies depending on the teacher, students, technological conditions, subject, content, and




the teacher’s understanding of teaching and requires a constant readjustment of teaching con-
cepts. As already mentioned, this is generally the case but is further enhanced by the use of
technologies. It is not possible to derive generally-valid standard solutions for teaching with
technology as a subject of further training. Rather, skills are required that allow teachers to
solve everyday problem situations flexibly and appropriate to the situation and to promote an
understanding of teaching with technology. “There is no ‘one best way’ to integrate technol-
ogy into curriculum. [...] Teaching successfully with technology requires continually creat-
ing, maintaining, and re-establishing a dynamic equilibrium among all components. [...] This
is the kind of deep, flexible, pragmatic, and nuanced understanding of teaching with technol-
ogy we involved in considering TPACK as a professional knowledge construct” (Koehler &
Mishara, 2009, p. 67).

Based on the defined areas of knowledge of the TPACK model, the corresponding educa-
tional goals can be derived for describing a skills profile. The respective knowledge must be
put in an application-specific context. The advantage of such an approach lies in the exact
definition of the necessary knowledge base, the necessary skills and attitudes. This enables
overlaps in the basic knowledge base to be avoided. The disadvantages include in particular
the fact that teachers may not be able to derive any practical relevance for their lessons. Thus,
for example, courses are often not geared towards the integration of technical knowledge in
specific teaching situations, which therefore makes it difficult for teachers to apply a hands-on
approach.

Action-based approach or process-oriented curriculum models

While product models are structured according to a substantive, subject-based structure, pro-
cess-specific models favour an action-based approach. Process-oriented curriculum models
are process-oriented and geared towards accomplishing a process, in the sense of complete ac-
tion. A process-based model emphasises especially learning from work and life experience
and aims to enable learners to independently cope with professional situations. Here, learning
objectives are open and contents relate more to empirical knowledge and knowledge that is to
be newly generated in the specific situations (Sloane, 2002, p. 9). Based on a process curricu-
lum, requirements, objectives, content and skills development measures are recorded and de-
rived from reconstructed areas of activity - from the situations encountered by the learners in
their living environments.

Euler, Hasanbegovic, Kerres, & Seufert (2006) illustrate an example of such an action-based
approach in their evaluation report for the determination of measures for the development of
e-training skills for lecturers. Following Kerres, Euler, Seufert, Hasanbegovic, & Voss
(2005), a competence analysis was performed for ten exemplary e-learning scenarios and the
requirements determined arranged in a skills/competence grid as an analytical tool (TARGET
state). The CURRENT state was determined by means of questionnaires and interviews. The
difference between the CURRENT and TARGET state served as the basis for deriving suita-
ble skills development measures (see illustration below).

Table 3. Competence requirements derived from technology-based learning (Adapted from Euler et al. 2006).

Use of media Technology-based Learning Required competences

Digital media 1 Teacf;er-cgptered lessons with | For the presented scenarios,

...in Use of media - ——————— competences are specified for
in-class training" Cooperative learning with digi- the following action areas:

” tal learning resources and tools g '




3 Testing of learning success e Professional competences
with e-assessment * Social competences
4 Sel_f—regulated learning by e-tu- | Self-competences
... as asupplement to toring
,»in-class training* 5 Reflective learning in discus- o
sion forums And for activities:
... as asignificantex- | . case-based leamning with web | ¢ Knowledge
tension to ,,in-class resources o Skills
training™ 7 Discovery learning with com- o Attitudes
puter-based simulations
8 p_roject—oriqnted learning with
digital media
... as a replacement - . ——
for 9 Online Iea_rnlng with video
) e conferencing system
»in-class training - - -
10 Dialogue-based learning with
virtual classroom

In the first column of the table above, three possible areas categorise the use of digital media.
Within these areas, it is possible to deduce specific learning scenarios and required compe-
tences. In the process-based or action-based approach, application situations are defined at the
outset, to which the content to be taught, the required knowledge or the skills to be developed
etc. must be assigned.

The aim is to create a comprehensive media education skillset and to enable teachers to apply
and address digital media meaningfully and appropriately in the classroom in different situa-
tional contexts. Knowledge itself is only the basis for successfully doing so (Euler & Hahn,
2004, 2014; Euler et al., 2006). That is to say, teachers need a complex system of knowledge
(know what), skills (know how) and attitudes (know why) to be able to successfully employ
digital media in teaching. In addition to the knowledge and skills required by the teachers and
organisational support structures, the extent to which technologies will be able to establish
themselves in learning and in the classroom depends fundamentally on a positive basic atti-
tude on the part of the teachers (Petko & Ddbeli Honegger, 2011, p. 157). Therefore, the atti-
tudes and beliefs of the teachers play an equally important role. Although Koehler & Mishara
(2009, p. 61) point out: “Moreover, this knowledge is unlikely to be used unless teachers can
conceive of technology uses are consistent with their existing pedagogical beliefs,” a corre-
sponding skills development is not apparent in their model. In an action-based approach, the
necessary attitudes are explicitly highlighted.

In addition to product- and process-oriented models, curricula can be developed on the basis
of more flexible models that can be understood as a further form of an action-based model. In
this context, informal learning opportunities are especially important. This aspect will be dis-
cussed in more detail below.

4.2. Forms of competence development: combining informal and formal learning

Common teacher training practices are in themselves a major barrier to why the digital media
teaching skills of teachers are only developing to a limited extent. Like their students, most
teachers learn how to use digital media less in formal learning situations, but rather informally
in practice. Teachers often simply lack the time to attend a course or to work on a self-learning
programme every time (Weiss, 2012, p. 3). As numerous studies show, teachers generally
seem to develop their skills predominantly informally in the context of their teaching practice,



in exchange with colleagues and through critical, individual reflection (Hoekstra, Korthagen,
Brekelmans, Beijaard, & Immants, 2009; Meirink, Meijer, Verloop, & Bergen, 2009) Learn-
ing in informal contexts takes place alone or with others outside of institutionalised teaching
environments. In contrast, learning under formal conditions takes place in training and further
education institutions where professional teachers endeavour to learn how to teach, assess and
if necessary even to certify. At voluntary further education events for teachers the fact that the
individuals who generally attend usually already have a certain level of expertise is often criti-
cised and they often return to school disappointed because what they learn is difficult to put
into practice for lack of time and money. In addition, school-based training courses (SBT) that
are tailored to the needs of a school are very widespread. However, some research studies
show that even here formally organised school-based events also have a limited impact (Jura-
saite-Harbison, 2009; Richardson, 2003). Therefore, the international research literature on
the education and training of teachers increasingly focuses on workplace-integrated learning,
which takes informal learning into account more (Hoekstra et al., 2009; Zwart, Wubbels,
Bolhuis, & Bergen, 2008), One key finding is that formal and informal learning should be
more closely interlinked for the skills development of teachers. A promising approach would
in particular appear to be the search for interfaces between learning in formal and informal
contexts (Engestrgm, 2004).

The following section focuses on the importance of the skills development of teachers in this
context. Heise (2007) particularly emphasises the importance of largely self-directed further
education in this professional field. To support and strengthen these desired informal learning
activities, it would appear absolutely essential to create an environment conducive to commu-
nication within the school organisation. The targeted encouragement of professional discus-
sions before classes begin or during breaks and the use of free periods for detailed reflection,
for example on critical practical situations, can make an important contribution to triggering
and promoting informal learning among teaching staff (Heise, 2009). However, not all teach-
ers will be willing or able to collaborate with their colleagues on the preparation and follow-
up of the classes. On the contrary, a certain proportion of teachers usually work alone, which
might make a different kind of support necessary than would be required for teachers that al-
ready cooperate or collaborate with one another (Hoekstra et al., 2009). A concept to promote
informal learning tailored individually to the aims and objectives of teachers could therefore
generate added value for curriculum and school development.

In the field of media literacy, for example, the pressure on teachers to seek further education
has increased immensely due to the constant and rapidly advancing technological develop-
ment.

Skills transfer. How might skills development measures for teachers which integrate learning
in informal contexts be structured in practice? As explained above, “standardized” training
programs have little impact on teacher education. In order to change teaching practice alterna-
tive training formats should be integrated into the portfolio. Some examples are outlined be-
low (see following illustration):

| Insert Figure 1 here

Transfer-oriented training. School-based training (SBT) is basically nothing new. However,
it is now often combined more than was the case in the past with measures that support the
transfer of what has been learned (such as preparatory phases and follow-ups). Effective re-
sults can for example also be achieved with more open learning environments, such as



Engestrom’s Change Laboratory® (2004). In such a framework it would be possible to re-de-
sign courses in a professional association and hence combine the skills development of teach-
ers with innovative strategies for curriculum development in schools (Engestram 2004, p 12).
Whether or not the transfer of training or further education into the everyday life of teachers
succeeds largely depends on individual factors (Hoekstra et al., 2009). An open mind towards
new ideas and the willingness to adopt and implement innovative proposals is the prerequisite
for initiating and implementing change processes in school routine. How teachers learn infor-
mally differs from one individual to the next (Hoekstra et al., 2009). This aspect should be
borne in mind when developing further education concepts and should lead to a sense of
openness with respect to the curriculum, so that it is possible to adapt learning processes to
the individual needs. One significant added value provided by the required openness is the
ability to obtain feedback on the learning progress. For example, Zwart et al. (2008) suggest
providing teachers with a “peer coach”, who can help them reflect upon what has been
learned (Hoekstra et al., 2009).

Moderating the reflection processes regarding teaching practice. Critical, individual re-
flection upon one’s own teaching basically represents a central impetus for the skills develop-
ment of teachers (Meirink et al., 2009). A change in thought structures and hence upskilling is
possible especially when the teacher experiences cognitive dissonance, i.e. inconsistencies be-
tween their own perception and how they actually experience critical teaching phases (Lip-
owsky, 2011, p. 410). This raises the question as to what extent such learning options can be
promoted in order to initiate appropriate reflection processes. The findings of the group led by
Zwart et al. (2008, p 990) show that informal talks with students from the perspective of an
observer offer a valuable learning option. Other examples involve mentoring programmes in
which students act as trained mentors and assist the teacher in teaching with notebooks. “Re-
verse mentoring” is currently enjoying growing popularity even in business. Trainees who are
familiar with and able to use digital media critically act as mentors for senior managers and
help them find their way in the new digital world. It remains to be seen whether this is merely
a short-term fad, or whether it will become established as an element of a changing learning
and management culture. Reverse mentoring could also be an approach for the school learn-
ing environment to compensate for any lack of media skills on the part of teachers by using
the potential of the digital natives. In this way the students' resources could contribute to the
informal skills development of the teachers.

Furthermore, other forms of mentoring, such as near-peer shadowing, are capable of trigger-
ing reflection processes among teachers and thereby promoting the informal skills develop-
ment (Meirink et al., 2009) Experimenting with new teaching methods (whether adapting a
theoretically recognised concept, copying a colleague’s method or developing one’s own new
idea) and even the immediate feedback from a colleague contributes substantially to the infor-
mal learning of teachers (Hoekstra et al. 2009; Meirink et al. 2009, p 90). In this regard, men-
toring programmes can be orchestrated in different ways, i.e. the proportion of informal and
formal elements of the learning process vary greatly (Colley, Hodkinson, & Malcolm, 2003).
The degree of refinement of the framework, such as the concrete learning setting, the place of
learning or the general process, influences the “predictability of chance” in the further educa-
tion for teachers and generates an added value for the school organisation and the learners.

Self-initiated learning in communities of practice. The idea of the near-peer mentoring en-
tails a practice-oriented community of people (community of practice according to Wenger
(1998), who are informally linked with each other, are faced with similar tasks, and shape the
practice in this community through a self-organised exchange. “Professional Learning Com-
munities” in the teaching profession have long been a popular research field (Hord, 1997,



Stoll, Bolam, McMahon, Wallace, & Thomas, 2006), but the effects of professional learning
communities have yet to be researched in detail (Lipowsky, 2011, p. 408). The basic consen-
sus in the literature seems to be that community-internal characteristics — such as high motiva-
tion for self-development and student focus — are required in order to address a deeper level of
reflection in teachers as compared to a conventional training seminar (Lipowsky, 2011,

p. 408). The literature on collegial reflection illustrates the added value of such working rela-
tions (Hoekstra et al., 2009; Meirink et al., 2009). Communities of practice increase the circle
of possibilities for reflection and, provided the aforementioned conducive group characteris-
tics exist, are another instrument of informal skills development of teachers. A beneficial en-
vironment for the successful interplay within the community of practice, such as the time win-
dow for the professional exchange, must be provided by the school.

Not only networking internally within the teaching staff, but also the search for forms of more
intensive cooperation between learning locations, is a field that is still relatively young in
Switzerland and has yet to be implemented systematically (Dubs, 2003). Schneider & Mabhs,
(2003) provide one example of a concept of continuous self-qualification and cooperative
self-organisation for the skills development of teams of trainers (trainers, teachers, profes-
sional services). Here, team meetings represent an important measure in the course of which
training modules and further education per se can take place in a self-organised way through
the multiplier principle (Schneider & Mahs, 2003, p. 300). More recent examples support
learning cooperation using Web 2.0 to bridge the gap between learning locations (Beiling,
Fleck, & Schmid, 2012). However, experience with knowledge forums (Kremer, 2003,

p. 416) reveals that work within the forum has so far encountered considerable problems;
there is often a lack of motivation to cooperate at the various locations. The formation of net-
works in relation to the outside world thus also has a bearing on the internal relationship be-
tween the participating organisations, (“which is why knowledge forums cannot become
bridges between the organisations, yet bridges are built without ensuring the access,” (Kre-
mer, 2003, p. 416). Even when using Web 2.0 applications, the relevant prerequisites for suc-
cess are therefore not so much technological as cultural factors that represent incentives for
participation in the community of practice. The above-mentioned promotion of a climate that
is conducive to cooperation within the school influences the informal learning activities of the
teachers (Heise, 2009).The availability of time and virtual and real rooms fosters proactive ac-
tion by the practical community (Overwien, 2009).

Based on the above examples, it is clear that the combination of formal and informal learning
is possible in particular using two different approaches. “This can be done independently by
the learner (e.g. through documentation, checklists, learning diary) and/or with support (e.g.
learning process support, group discussions). By means of constructive and critical reflection
on one’s own experiences, the mere “gaining of experience becomes an effective learning ex-
perience that supports one’s own skills development” (Rohs, 2007, p. 77). Alternatively, how-
ever, significance is attached to the structuring of the self-organisation of learning processes
on the continuum between formal and informal. With this approach, self-organised learning is
promoted in daily school routine through staffing, methodological or medial structuring aids.
This makes it possible to tap experience of organised forms of learning gained in the course of
everyday teaching practices for the acquisition of skills (for example through the parallelisa-
tion of project and learning tasks or observational tasks to focus the attention of the students).



5 Conclusion and future Trends: Systematic competence development:

creation of basic conditions for learning opportunities
The skills development of teachers, in particular in order to test and learn new teaching con-
cepts, is inextricably linked to curriculum and school development. As already stated in the
introduction, school routine is currently dominated by more traditional forms of teaching, in
which innovative educational approaches are almost impossible to realise. “Such teaching
practices are therefore the central impediment to the integration of e-learning in everyday
school life” (Wilbers, 2012, p. 38).

The skills development of teachers for vocational training in the competent use of digital me-
dia therefore requires considerable efforts in the schools. Consequently, it is doubtless not
enough to organise a new blended learning course as a further education offer for teachers,
which is usually held as a one-time event. Hence the new further education course will con-
tinue to be out of place in the school. On the contrary, it appears all the more important that
support initiatives for the skills development of teachers are based on this context and are
simultaneously embedded in innovation strategies and quality development processes in
schools (Schneider & Mahs, 2003; Seufert, Lehner, & Todtli, 2013). As a result, curriculum
development, staff training and school development measures must be coordinated in order to
implement education reforms (Stoll et al., 2006). The development of a school culture in
which students and teachers alike attach great importance to learning together and from each
other is of central importance (Hord, 1997; Stoll et al., 2006). In this context, based on the
learning organisation by Senge (1996), Hord (1997, p. 1) stresses the importance of commu-
nity building for continuous learning (“communities of inquiry and improvement”, p 120.) In
the context of a comprehensive literature review, Hord (ibid.) identified in particular the fol-
lowing five success factors for promoting conditions conducive to learning in a school: 1)
supportive and participative management, 2) shared vision and values, 3) collective creativity,
4) shared, personal practice, 5) supportive conditions that determine when, who and how the
teachers meet regularly as a unit in order to initiate learning processes, take decisions, solve
problems and work creatively, which is ultimately what characterises a professional learning
community.

For a sustainable integration of digital media in a vocational school-system it needs besides a
digital competences development program — in teams or individual, in informal or formal set-
tings (Micro-level and Meso-level) — also a comprehensive school development and a frame-
work for digital learning infrastructures. Figure 2 illustrate that both school development and
digital competences programs should be mutually supportive. The usage of digital media in
vocational schools has a strong disruptive effect: students bring their own devices in schools.
It is natural for them to use it as instrument for learning, working and living. Schools and their
teachers are not prepared yet for the necessary radical change in acquiring knowledge and
bridging the gap between schools and the working environments in companies. Radical
changes are needed to think over existing practice in teacher education at the school work-
place. Therefore, the future perspective should focus on school and curriculum development
supporting teachers as a professional learning community:

Insert Figure 2 here

Developing a learning-conducive school culture can be regarded today as one of the key chal-
lenges for the successful implementation of educational innovation and continuous quality
improvement processes. To enable technology to become firmly established as a method and
subject in school routine in the long term, appropriate framework conditions are required at
the organisational level. At the macro level, schools must create conditions that allow learning



with digital media. On the one hand, this involves providing the technological infrastructure,
and on the other, rooms in which the personal training (both formal and informal) of teachers
is possible. In this context, an appropriate learning culture must be established, which pro-
motes learning with and from each other as well as the testing of new forms of teaching with
digital media. According to Kerres & Heinen (2012, p. 28), in addition to the creation of “dig-
ital learning infrastructures”, a shared vision and accompanying internal communication
structures need to be established by the stakeholders, with the school management playing a
pioneering and leading role.

At the same time, learning takes place not only in the school context, but also at home, in the

workplace, or in interaction with peers. Following Blémeke (2005), teachers who have school
development skills, contribute to the development of institutional digital conditions and edu-

cate students and parents in digital media education terms.
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Figures

Figure 1. The integration of digital media to foster teacher’s competences using the example of the TPACK-
model.
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Figure 2. Connection between skill, school and programme development. (Seufert, 2013, p. 294).
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