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Abstract: For teachers in vocational education and training (VET), lifelong learning and related
further training is important to meet the growing demands of the teaching profession. This paper
analyses the perception of technology and e-learning of teachers in Poland, Italy and Germany. The
innovative aspect of this study lies in its combination of general perceptions of online learning and
technology on the one hand and findings in relation to a specific online Teacher Training Tool on the
other hand. The aims of this study are to show the relevance of e-learning in teacher training and to
measure the perception and acceptance of this form of further training by VET teachers. The results
should provide support for the further design and development of online education formats for
teachers. The evaluation was carried out using a quantitative cross-cutting study using a standardised
questionnaire. The results of an online questionnaire show that the approach of online learning as a
form of teacher training was met with great interest among VET teachers and that the perception of
one’s own benefit from such a training option was positive. The quality of the online learning units is
decisive for the acceptance of e-learning opportunities. One limitation of this study is that the diverse
country-specific cultural aspects and systems of teacher training could only be taken into account
to a limited extent. This paper enables international comparative research on teacher training to be
integrated using e-learning formats.

Keywords: online learning; in-service VET teacher training; acceptance; Teacher Training Tool;
teacher perception

1. Introduction

Over recent years, digitalisation has become an increasingly important focus of both European
corporate policy [1–4] and vocational education and training [5,6]. The demands made of employees in
their work—and, therefore, also of vocational training—are evolving continuously as a result of digital
processes [4]. Meanwhile, modern learning media and formats can be shown to have a motivating
effect on students [7] (p. 7); [8] (p. 3); [9] (pp. 18–20). There are also some approaches on how
digital learning or e-learning can be implemented in the school context (see, for example, [10,11]). The
literature and research findings in this area tend to focus mainly on teaching or on how students learn
using digital media and learning formats [12–15]. Online learning is, therefore, a key theme in teaching
and learning.

To enable teachers to take a targeted approach toward identifying students’ needs, responding
to those needs and guiding students in the use of digital learning environments, they must have an
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adequately broad personal experience in this area [16]. A literature review indicates that vocational
education and training (VET) research so far incorporates only a few—inadequate—approaches to
exploring how vocational school teachers make use of digital media and online learning as tools for
their own learning. These include studies from the teachers’ perspective of how online learning impacts
on them and of their attitudes to it. This gap in the research is surprising, given that teachers are now
able not only to participate in face-to-face in-service training but also to make use of opportunities for
e-learning to reflect on their own expertise and develop their skills, and that e-learning is advantageous
to many, given the constraints on their time. The potential of virtual training resources has been clearly
documented (see, for example, [17–20]): teachers can make use of learning opportunities when and
where they choose to meet their training needs. Moreover, virtual training provision is accessible
and diverse; materials can be accessed more easily, quickly and comprehensively; and because online
training provision is so diverse, individual teachers remain in control of the time they spend and the
intensity of their learning. This also means that teachers are able to set their own learning priorities. To
make full use of the potential of online learning for in-service teacher training, however, participants
need good basic digital skills (the ability to use a computer or tablet) and a positive attitude to digital
learning media and formats [16]. The current discourse around in-service teacher training in Europe
demonstrates broad consensus that, following their initial training, teachers need to top up their skills
on an ongoing basis and as part of their everyday activities [21]. European countries take a wide range
of approaches to in-service training for teachers, which is often regulated by law. In some countries,
teachers even have a legal entitlement to such training in order to ensure that schools offer quality
education [21] (p. 6). However, it is usually the responsibility of the teachers themselves to establish
what training they need in order to maintain their ability to meet the growing demands of the teaching
profession. In-service training for teachers often takes place outside regular working hours because
of participants’ teaching commitments during the school day [22] (pp. 46–47); [23]. Flexible training
that can be tailored to the needs of individual teachers (including through online learning), therefore,
offers a convenient way of enabling teachers in Europe to engage in lifelong learning and continuing
professional development.

The research focus of this article is, therefore, to present and discuss the perception and acceptance
of online learning, respectively, and digital learning formats of vocational school teachers in three
countries in Europe. Within this article, the possibility and relevance of e-learning as a further education
format for teachers should be discussed. In addition, important aspects of the quality and acceptance
of an online Teacher Training Tool should be proofed.

The results can support the further design and development of online further education formats
for teachers. As a consequence, the focus is on online learning as an instrument for further education
of teachers and not as a method for their own teaching.

Vocational school teachers from Germany, Italy and Poland were asked about their attitudes to
computer technology and e-learning in general and specifically to online learning as a tool for in-service
teacher training. The inclusion of the survey data enables a general assessment of vocational school
teachers regarding the use of computer-based technology for everyday work and thus also as a form of
further training. Further, important quality and acceptance criteria can be checked using a specific
online learning tool.

These countries were selected because they have very diverse vocational training systems and
arrangements for the initial and continuing training of vocational school teachers. Due to the different
academic background (in terms of content area and pedagogy), the duration, the practical and
theoretical content, etc., findings can be generalised beyond the sample [21].

2. Current Status of Research

Over recent years, a number of continuing training concepts have emerged that bring together
learning and digitalisation. As already mentioned, the focus of this article is on e-learning. There
are a variety of terms used to describe online-based learning. These include “web-based learning,
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e-learning, Internet-based learning, online learning, distance learning, distance education, distributed
learning, computer-mediated learning” [24] (p. 99), which can be used synonymously. In comparison
to traditional teaching and learning, e-learning is a form of learning based on use of an electronic
device and digital media and “a form of distance education where technology mediates the learning
process, teaching is delivered completely using the internet, and students and instructors are not
required to be available at the same time and place” [24] (p. 100). As noted above, e-learning can boost
the accessibility of education and training: “e-learning technology opens possibilities for new ways
of engagement and invites innovative pedagogies” [25]. E-learning “[ . . . ] facilitates transmitting
the digitized knowledge from the online sources to the final user devices, like a laptop, desktop and
handheld devices” [26] (p. 511). E-learning also offers teachers involved in a range of teaching activities
the opportunity to appropriate new content when and where they choose without having to attend
face-to-face training formats. With regard to the investigation and the definitions found across the
literature, we distinguish between two specific terms associated with e-learning: distance learning and
online learning. Distance learning is defined as a learning process in which the learners solve tasks
assigned online in self-study and send them back online to the lecturers. Distance learning generally
includes the presentation of an online lesson accompanied by the lecturer. The lecturer enriches this
with digital didactic methods and interactions. Distance learning usually takes place online with
concurrent participation by the learners and the lecturer [27,28]. In contrast to distance learning, online
learning can be understood as independent learning with the help of online learning resources. Online
learning is a form of e-learning in which the learning content is available to the learner online and can
usually be completed independently and at any time, regardless of the time. The teaching–learning
process is supported by the use of information and communication technologies (ICT). In our study,
we focus on the format of online learning.

In the research literature, the use of e-learning by teachers has often been investigated in
connection with day to day school activities, particularly teaching. An Estonian study [29] reports
that approximately 97% of all students in a VET teacher program aged between 15 and 19 have access
to information and communication technology (ICT) and to the internet, and this is increasing the
pressure on both schools and individual teachers to integrate the use of ICT into their teaching practice
(see also [30]). A similar result exists in a broader European context. A total of 95% of young people
between the ages of 16 and 19 use ICT every day [31].

Earlier sources show that teachers’ attitudes to e-learning and their knowledge and skills in
this area are crucial to their acceptance of and future use of ICT [32,33]. More recent studies have
generated similar findings: Loogma et al. [29] argue that vocational school teachers’ digital skills and
competencies are crucial to their ability to make long-term use of online learning. In our view, they
may also serve as an indicator of those teachers’ own use of ICT, in particular for online learning. Other
authors argue that teachers may lack the skills to use online learning successfully and in a targeted
way [34] (p. 1); [35] (p. 22). Ernest et al. [34] describe how a continuing training programme for teachers
was designed both to raise their awareness of online learning models as a form of collaborative learning
and to establish their needs for continuing training in this area. Their study also illustrates how teachers
perceive online learning approaches. The data show that the majority of teachers surveyed were open
to the idea of taking part in an in-service training programme of this kind. Jung [36] views current
technologies as essential tools for teaching and learning because they open up new opportunities
for teachers. However, they also impose higher demands on teachers who use new technology in
their classrooms [37] or for their continuing professional development. To meet these challenges,
it is essential that teachers participate in ongoing training to keep their own knowledge and skills
up to date [38]. ICT presents a way to offer teachers more flexible and more effective opportunities
for lifelong learning and is, therefore, suitable for in-service training and continuing professional
development [36] (p. 94). Teachers can undergo training to help them use ICT in their teaching or
make use of it for their own training.
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This approach is already being used in international in-service training for teachers and, in
particular, includes e-learning approaches that support in-service training and network teachers.
The international training landscape also already offers a number of internet-based training services,
including the UK’s Virtual Teacher Centre, Korea EduNet, the US Teachers Network, SchoolNet
SA, and the European Schoolnet. This approach enables teachers to directly access teaching and
learning materials for self-study and support with a range of pedagogical issues. Jung [36] regards the
online learning approach as offering good support for teachers’ continuing professional development.
However, the issues of how teachers actually perceive online learning as an in-service training format
and their attitudes to this form of ICT remain unexplored. One study in particular demonstrates that
teachers’ confidence in the use of ICT generally has an influence on their willingness to make use of
online learning [25] (p. 239). Because there is so little international literature on perceptions of online
learning as a tool for in-service training for vocational school teachers, this article helps to fill the
research gap.

3. Theoretical Framework and Design of This Study

3.1. Acceptance and Attitude to Online Learning

The focus of our analysis is teachers’ attitudes toward online learning and their general acceptance
of this form of in-service training. This study, therefore, fits into the area of ‘acceptance research’
in relation to e-learning [39,40]. In particular, we sought to explore how vocational school teachers
perceive online learning as a tool for personal in-service training. Acceptance research frequently
makes a distinction between attitudinal acceptance (general acceptance of virtual media and online
learning, for example) and behavioural acceptance, which is the actual practical use of online tools
(see [41] (pp. 214–215)). Goodhue [40] focuses on attitudinal aspects, while Davis [39] focuses on
behavioural aspects. Research into these aspects shows that successful use of or participation in
e-learning is likely to depend largely on a positive attitude on the part of the learner toward such
strategies. A positive attitude is characterised by a perception that such online learning tools are easy
to use and are of benefit [25] (p. 13). Attitudinal acceptance on the part of a learner underpins his or
her behavioural acceptance. To demonstrate how an online learning tool is perceived in the context of
in-service teacher training, the discussion below relates solely to attitudinal acceptance; this study did
not observe actual long-term use (behavioural acceptance).

Attitudinal acceptance comprises a cognitive component and an affective component [41] (p. 215).
The affective component includes the emotional aspect of motivation, which operates at the level
of the learner’s feelings: is a learner rejecting online learning as a tool for in-service training, for
example, or does he or she view it as an attractive and interesting tool? By contrast, the cognitive
component involves a (rational) cost–benefit analysis that reflects the individual’s personal context. In
our case, the cognitive component relates not to the financial cost of online learning but to the effort
required of learners (here, vocational teachers) and is based on their assessment of the advantages and
disadvantages of e-learning, which underpins their attitude to this training format.

3.2. Perception of an Online Training Tool for Vocational School Teachers

As noted above, findings relating to teachers’ attitudes to e-learning are currently very general,
and the issue of how vocational school teachers evaluate the use of an online in-service training format
has received little attention. The innovative aspect of this study is that it links the general perception
of vocational school teachers to online learning and technology with a set of findings relating to a
specific online training tool. We recorded not only teachers’ assessment and evaluation of online
learning in general, but also their perception and evaluation of one specific online learning tool used
for in-service training.

This online tool covers four training areas on the topic of teaching personal and social competencies,
which teachers can work through individually in line with their needs. An overview page provides
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additional information on the design of the tool, its objectives and its approach. This is particularly
important for vocational school teachers with poor technological skills, as it enables them to make full
use of the tool.

The online tool also had to include a mix of text, videos and images to make it more attractive. Time
was also an important consideration at the development stage (see, for example, [42] (p. 148)); it was
important that the tool did not make excessive demands of users’ time. User-friendly navigation was a
further priority, but the time factor was also relevant to the design of the content. The tool was intended
to provide explanations, content and methods in relation to training content as rapidly as possible.
To sum up, the exercises and instructions for vocational school teachers needed to be manageable in
terms of time and capable of being accessed and worked on at any time and from anywhere.

In compiling this online tool, we were also keen to consider further demands: if the tool was to
be used across Europe, for example, it had to be made available in a range of languages, including
English. The transnational use of the learning content requires the different conditions of the vocational
school teachers to be taken into account. This was considered in all different language versions of the
training tool.

In evaluating an online tool as an in-service training format, we also wanted to gauge the perceived
quality of such a tool, so quality was a further dimension we wished to measure. The concept of
‘quality’ is a highly complex one and, like acceptance, is influenced by a range of factors. The quality
of the training tool is not only crucial to teachers’ motivation to complete the training but must
also be tailored to the teachers themselves: “A key feature of effective in-service and continuing
training is that it focuses on curricula and the specialised content that teachers actually have to
teach” [43] (p. 352, authors’ own translation). Here, Lipowsky [43] is referring to the importance of
appropriate specialist content and its centrality to the success of any training measure. To formulate
appropriate quality indicators, we considered the demands and needs of teachers in relation to a
Teacher Training Tool as well as integrating the findings of specific research into the quality of e-learning
environments [19,26,44,45]. Multimedia content supports a range of learner types. The literature
consistently argues that the combination of visual and textual content generally supports learning more
effectively than purely textual content [46] (p. 175). Usability (user-friendliness) is a further qualitative
component of any e-learning module: “In fact, usability evaluation plays a vital role within the overall
user interface design process [ . . . ]” [47] (p. 437). Perceived usability also underpins Davis’s [39]
technology acceptance model. Our evaluation focused on two aspects: teachers’ general attitudes to
technology and e-learning, and their attitudes to a specific online Teacher Training Tool. This latter
aspect was investigated in greater detail using two dimensions, ‘acceptance’ and ‘quality’. ‘Quality’ is
a multidimensional concept, so it was measured by means of five indicators. In our understanding,
the quality dimension has a positive or negative impact on the acceptance dimension (see Figure 1).
Our aim in focusing on these two dimensions was to identify the extent to which teachers accept and
rate online learning as a form of in-service training. The evaluation was carried out by teachers in
vocational schools in Germany, Italy and Poland. The selection of the countries included different
vocational training systems as well as different teacher training concepts within the framework of
a ‘most different design’ (for further information on the general differences between the vocational
education systems and the teachers training in Germany, Italy and Poland, see [48–50].
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4. Methodology and Implementation

The vocational school teachers evaluated their attitudes towards a specific Teacher Training
Tool immediately after completing the online training. Our study was a cross-cutting study [51,52],
within a research and pilot implementation project. Given the linguistic and cultural differences
between teachers, we chose a quantitative survey using a standardised questionnaire. We used
back-translation [53,54] to overcome the language barrier, meaning that we were able to generate
a (virtually) identical formulation for the questionnaire across the three languages. Teachers in the
participating schools were not required by their principals to take part, so participation in the evaluation
was voluntary and they accessed the questionnaire in the appropriate language via a web-based
evaluation tool. Approximately 170 teachers in Germany, Italy and Poland were contacted by email
and invited to participate, with a response rate of 44% (74 teachers). The vocational school teachers
were selected and contacted locally in the respective countries. For budgetary reasons, the selection
could not follow a random approach, but was dependent on the contacts of the national research
partners with the local vocational schools. When making the selection, care was taken to ensure that
teachers were focused in commercial training professions [55]. The response rate can be linked to the
fact that the survey was voluntary. We also discussed the findings in detail with country experts who
were involved in the project.
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As another step to ensuring quality, the questionnaire was subject to pre-testing for validity
and usability [56]. A country-specific proof of the questionnaire was carried out by the vocational
school teachers involved in the project in Germany, Italy and Poland. An additional five vocational
school teachers from outside of the project team were included in the pre-testing of the questionnaire.
Pre-testing questionnaires were administered anonymously so that the learners or experimental
subjects—in this case, the teachers—were not inhibited and could be as honest as possible in their
responses. The questions were formulated in such a way that the participants were able to understand
them through a single reading, maintaining their motivation to complete the questionnaire. The
questionnaire itself was divided into three parts: demographic data, responses on e-learning in general,
and responses on the specific Teacher Training Tool. The main items were assessed using a 4-point
scale [57,58], in which teachers rated comments on a scale from very positive (4: ‘Strongly Agree’) to
very negative (1: ‘Strongly Disagree’). A 4-point scale was chosen in order to get a response tendency
from the teachers. There is no “neutral” option with this scale form. This procedure is suitable for
capturing opinions (e.g., regarding a product). The items were derived on the basis of variables from
acceptance research (see section on theory).

Figure 1 gives an overview of both dimensions and the derived indicators that were of significance
to our research. The data were evaluated on the basis of mean value calculations and checked with the
help of t-test for significant differences between personal characteristics, for example age, gender and
country. OLS regression was also performed. For the regression, the individual items were clustered
according to indicators (see also Figure 1). Between 3 and 10 items were received in each indicator.
The mean value of all items was calculated for each indicator and used for the regression.

5. Findings

A total of 74 vocational school teachers from Germany, Italy and Poland took part in this study
(Germany: n 27, Italy: n 16, Poland: n 31). The findings reported below are the aggregated findings
across the three countries, with country-specific findings explored in the ‘Discussion’ section. Figure 2
gives a demographic overview of the sample of teachers taking part in the evaluation.
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The first point of interest is the prior knowledge reported by the teachers. Figure 3 shows what
approaches the teachers had previously taken to broadening their skills and knowledge.

The findings show clearly that less than one-third of the teachers surveyed had previously
used online learning as a tool for their own in-service training, preferring formal training formats
and self-study.
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5.1. General Attitudes to Computer Technology and E-Learning

The ‘General attitude to technology and e-learning’ variable comprises two indicators. We began
by assessing teachers’ general experience, starting with a closer consideration of ‘Attitudes towards
computer-based technology’ as an indicator for this variable. It should be noted that the findings show
that all the teachers in this study had a desktop computer or mobile device. Aggregating the findings
from all the questions on general attitude to technology produced a high value (M 3.43; SD 0.83),
indicating that, in general, teachers are open to working with a computer (including all individual
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Figure 4. Attitudes to computer-based technology. 1 = Strongly Disagree; 2 = Slightly Disagree; 3 =

Slightly Agree; 4 = Strongly Agree.

A breakdown by gender and by age showed no significant differences on these variables. The
teachers perceive using a computer in their day to day work as helpful and important (M 3.76; SD
0.57). In practice, computers support teachers in their work, so most teachers are capable of coping
with new software without additional help (M 2.99; SD 0.71).

There was, however, a less positive response on the second indicator, ‘Attitudes to e-learning’.
While attitudes to computer-based technology were very positive, aggregating the findings for the
second indicator produced a major variation (M 3.0; SD 0.82) (see Figure 5). This may be attributable to
the fact that vocational school teachers currently have insufficient access to e-learning provision or
may previously not have explored this type of in-service training.
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Nonetheless, the findings show that multimedia content makes it easier for teachers to learn in
an online environment (M 3.28; SD 0.75). Questions on this aspect revealed a significant difference
between teachers of differing age groups. The 36–45 age group (M 3.21) reported a significantly easier
experience of learning with multimedia content (p < 0.05) than the 26–35 age group (M 2.92). It should
be noted, however, that by comparison with other forms of in-service training, and against expectations
(see Section 1), e-learning was not so easy to integrate into teachers’ working schedules (M 2.78; SD
0.83). The design of this study did not enable us to identify the reasons for this. Moreover, while
there was no significant gender difference on the ‘Attitudes to e-learning’ indicator, there was a highly
significant gender difference in terms of use of e-learning: men make significantly more frequent use
(p < 0.001) of e-learning tools than women (M 2.68 and M 2.03, respectively). These findings were
recorded using a 5-point scale: (1 = never, 2 = several times a year, 3 = several times a month, 4 =

several times a week, and 5 = every day).
Teachers articulate a fundamental need for computer-based technology and online learning. The

‘General attitudes to computer technology and e-learning’ variable produced a value of M 3.23 and SD
0.85 on both indicators.

5.2. Views of a Specific Teacher Training Tool

‘Acceptance’ was one of the dimensions of evaluation of a specific Teacher Training Tool.
Acceptance relates to vocational school teachers’ motivation and satisfaction, factors that contribute
to their likelihood of completing a course of online training of this kind (see, for example, [59,60] ).
However, this dimension alone sheds no light on the teachers’ specific assessment of the quality of the
online tool, so this aspect was analysed by means of a range of indicators. The selected indicators are
listed in Figure 1.

5.2.1. Quality

Aggregating the findings in relation to all five quality indicators produced a good result (M 3.25;
SD 0.72). Teachers in Germany, Italy and Poland were all satisfied with the quality of the Teacher
Training Tool available in their own language (see Figure 6). Comparison of individual indicators
(see Figure 7) showed that the timescale was very important to them (M 3.41; SD 0.65); this related to
having adequate time to use the Teacher Training Tool and the opportunity to select training content
that met their needs. Teachers also appreciated the possibility to stop and resume the training at any
point. For example, areas of training could be completed piecemeal during their leisure time or while
travelling to school on public transport.
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Figure 6. Quality indicators of an online training tool. 1 = Strongly Disagree; 2 = Slightly Disagree; 3 =

Slightly Agree; 4 = Strongly Agree. 
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Figure 7. Motivation and satisfaction 1 = Strongly Disagree; 2 = Slightly Disagree; 3 = Slightly Agree; 4
= Strongly Agree.

Closer analysis of the ‘Accessibility’ indicator (M 3.47; SD 0.74) revealed that not all teachers were
able to use the full scope of the Teacher Training Tool because of their digital skills, although this was
not significantly affected by age or gender. To avoid such problems in the longer term, we introduced
some technical guidance following the evaluation. This was intended to help users with lower levels
of technological skills.

Multimedia content was appropriate and easily understandable for most of the teachers (M 3.18;
SD 0.75), with only occasional differences between different types of learners. Some of those surveyed
found, for example, that it was easier to learn when videos included background music, while others
found the music intrusive. The ‘Comprehensibility and usability’ indicator (M 3.26; SD 0.69) reflected
the perception that the tool had been developed in a structured, meaningful and straightforward way.

Finally, the accuracy of content and the level of difficulty of the training content were key quality
aspects that contributed to effective learning. Of additional importance here was teachers’ perceptions
of whether the training content was pedagogically appropriate to the target group and, therefore,
easier to access. The aggregated value of the training content (M 3.02; SD 0.69) was the lowest of all
the quality indicators. This is unsurprising, given that the teachers’ (individual) needs varied across
individual countries, although from a qualitative perspective, care was taken from the outset to reflect
cultural factors in the specific language versions of the Teacher Training Tool. The low, but satisfactory,
value may be attributable to the teachers’ prior training and experience.
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Overall, the teachers accepted the quality of this specific online in-service training tool and rated
the tool a success. The findings suggest that when an online in-service training tool is being designed
for vocational school teachers, it needs to reflect their professional practice and day to day routines.
There were no significant age or gender differences between teachers in their perceptions of quality.

Alongside ‘quality’, the dimension of ‘acceptance’ is particularly important. Acceptance includes
teachers’ motivation to use an online tool of this kind for in-service training and satisfaction with it
(see Figure 7).

5.2.2. Acceptance

Aggregating the responses to all questions on motivation and satisfaction produced an average
value of ‘good’ (M 2.91; SD 0.80). This can be attributed to differences in teachers’ motivational
perceptions. It was clear that teachers were more motivated to learn using a Teacher Training Tool that
included animations and videos (M 2.92; SD 0.77) than with a purely text-based format (M 2.77; SD
0.75). This reflects the findings of existing studies of e-learning provision (see Sections 1 and 2). The
predominant finding is that teachers feel motivated by the tool to tackle the content on self- and social
competencies independently (M 3.00; SD 0.79). Teachers who have already tackled this area during
their training or day to day teaching and, therefore, need less training may find this aspect motivates
them less. Following the online training, a majority of teachers were motivated to use the training
content (topics and teaching and learning materials) in their own teaching (M 3.03; SD 0.68). In relation
to digital skills, there were no significant gender or age differences. The aggregated value here was
M 3.38 (SD 0.72). Most of the teachers surveyed had adequate digital skills to take part in e-learning
measures. What is striking is the lower value (M 2.70; SD 0.81) for the question as to whether the
teachers had enjoyed learning using the Teacher Training Tool. We can only speculate on the reasons
for this, as demographic factors played no role. One reason may be a general disinclination on the part
of some teachers to undergo in-service training outside their working hours, or they may have had
only limited need for training in the areas covered by the content of the tool in the case of others. By
contrast, the relevance to practice in terms of motivation and satisfaction was rated positively (M 3.16;
SD 0.74), with these factors rating significantly higher among women (M 3.31) than among men (M
2.74; p < 0.01).

An OLS regression was carried out for the dimensions “quality” and “acceptance”. Acceptance
acted as a dependent variable, and the various quality indicators served as independent variables.
Significant coefficients were shown for the dimensions comprehensibility and usability, use of
multimedia, timescale and difficulty and technical accuracy. There was no significance for the
accessibility dimension, which showed little variance. This was not surprising and could be justified
by the fact that the vocational school teachers had hardly any access problems to the Teacher Training
Tool and, therefore, rated this indicator very positively with regard to the online tool. With an R2 of
0.54 and an F-value of 20.15, the regression with the quality features has a high explanatory value
for the variance in the acceptance of the Teacher Training Tool. A linear regression analysis with the
dimensions quality and acceptance by gelation analysis revealed a correlation coefficient of r = 0.2907,
empirical evidence of a highly significant correlation between the two dimensions (p < 0.001). This
shows how closely these two dimensions are linked and confirms that online further training must
meet the highest quality criteria if they are to ensure the acceptance of teachers against online further
training offers.

As learners, the teachers surveyed, therefore, rated the quality and acceptance of the online
in-service training tool positively (M 3.16; SD 0.75), which—despite the sample size—can be regarded
as evidence of a positive perception of e-learning as a tool for in-service training. The positive general
perceptions of technology and e-learning were confirmed by use and evaluation of the specific Teacher
Training Tool. As a result, there were only minor changes on the part of individual teachers in their
perceptions of e-learning. Participants were slightly more likely after using the Teacher Training
Tool to report that multimedia content made learning easier. There was positive change on the
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question of whether participants viewed e-learning as a meaningful format for in-service training
(before using the tool, M 3.04; SD 0.85; after using the tool, M 3.14; SD 0.67). Following in-service
training using the Teacher Training Tool, 64 of the 74 teachers said they would use e-learning again;
the remaining 10 teachers said they would not. Approximately 80% of the teachers surveyed would
recommend e-learning to their colleagues, helping to disseminate online in-service teacher training via
an e-learning tool.

6. Discussion

Caution must be exercised in discussing the findings because the sample was small and does
not reflect a representative overview of vocational school teachers’ perceptions of online learning.
Nonetheless, we would like to begin by discussing the attitudes of teachers to online in-service training.
As the findings show, attitudes to computer technology are positive across all age groups. However,
despite this general positive attitude to e-learning, many teachers do not believe it can easily be
integrated into their daily working and school routine as a format for in-service training (see Figure 5).
This study was unable to disaggregate the reasons for this, and further research is required in this
area. As noted above, online training offers teachers a number of advantages by comparison with
traditional in-service training (see, for example, [19]). We concluded that smaller training units on
a particular topic within broader online training provision were particularly likely to meet teachers’
needs. Evaluation of the Teacher Training Tool showed that the aggregated values for ‘acceptance’
and ‘quality’ and their indicators were positive across the board. The regression analysis, with the
significant quality characteristics, has a high explanatory value for the variance in the acceptance of the
Teacher Training Tool, with the result that teachers’ perceptions of quality influenced their acceptance
of online in-service training. This shows how closely interlinked these two parameters are and also
confirms that e-learning measures for in-service training measures must meet the highest quality
criteria if they are to secure the acceptance of the target group. There was a significant gender difference
in relation to perception of the Teacher Training Tool, with women being significantly more likely than
men to make use of the teaching and learning materials to supplement their own teaching (p < 0.01).

Views of online learning for teachers also differed from country to country. Despite the small
size of the sample, we would like to highlight individual cross-country differences here. In line
with common statistical procedures, the t-test is appropriate with a survey sample of n > 30 [61].
We shall, therefore, present significant data solely relating to comparisons between Germany and
Poland; from an Italian perspective, we shall be able solely to describe our impressions. By contrast
with their German counterparts (M 2.93), Polish teachers (M 3.42) were significantly more satisfied
with e-learning as a training format (p < 0.001). In this respect, the perceptions of Italian vocational
school teachers were similar to those of German teachers. The major problem areas facing the staff

teaching in vocational training institutions in Poland are the scarcity of resources for continuing and
in-service training of teachers and inadequate functionality of the structures for methodological advice
and continuing training in the vocational training sector [62] (pp. 7–8.). Moreover, most universities
still show little interest in providing in-service training for vocational school teachers, which hugely
restricts these teachers’ scope for adding to their skills [63] (p. 271). This may also indicate that Polish
teachers take a positive view of any free online training provision, which has so far been in short
supply in the country. Country experts from Poland confirmed in an interview with us that Polish
vocational school teachers generally have no access to electronic learning tools that they could use not
only within school but also from home. An online learning tool of this kind is, therefore, is entirely
new for teachers in Poland, whereas those in Germany and Italy already have access to similar regional
and supraregional training provision [48].

The main cultural differences lay in the compilation of material for the Teacher Training Tool,
which was compiled by a three-country team. We established that in Germany and Italy, it is common
in learning situations to address the learner—here, the vocational school teacher—using the second
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person, whereas this is not the preference of Polish teachers. As a result, the Polish-language version of
the online tool makes use of indirect forms of address in its learning content.

In relation to the self-study concept of online training with the Teacher Training Tool, the tool
increased the skills of Polish teachers to learn independently though e-learning significantly more than
was the case with German teachers (M 3.26 and M 2.48 respectively; p < 0.001). This perception on the
part of the Polish teachers was also reflected in their general acceptance of e-learning and, hence, their
motivation and satisfaction. By contrast, we identified a certain scepticism among the Italian teachers,
who had a more negative perception overall both of e-learning in general and of the Teacher Training
Tool in particular.

7. Conclusions

European VET research has so far paid only scant attention to the issue of how vocational school
teachers rate and accept the use of a specific online in-service training measure. Our study aims to
fill this gap and documents the substantial relevance of e-learning provision to European teacher
training. We have concluded that the online learning approach to in-service training for vocational
school teachers is of great interest and that those taking advantage of the opportunities saw great
benefit to themselves. Although vocational school teachers constituted the target group for this study,
it is possible to extend the findings to teachers in other types of institutions with similar framework
conditions (such as a shortage of time). From a European perspective, it is important that provision is
made for teachers to undergo lifelong learning to guarantee the high quality of vocational education.
However, these and the following statements are to be assessed very carefully, since in our study
included only three countries with a small number of participants representing each. In order to be
able to integrate more general statements about various countries, an expansion of the this would be
necessary. At the same time, however, the inclusion of countries with completely different cultures
would require a significant adaptation of both the treatment and the survey design [64–66].

The transfer of initial and continuing training provision at the international level supported by
online tools offers the opportunity for a supranational concept of in-service training that is nonetheless
adapted to specific countries and cultures (see also chapter 6). At the same time, a cross-border model
argues for international development teams working on producing high-quality in-service training
materials that can be used across a range of cultures. This would enable innovative in-service training
provision to be developed in a range of places to allow comparable challenges in teacher training to be
tackled. Meanwhile, a supranational online learning tool would encourage a more even distribution of
the high development costs for such online in-service training measures and help secure long-term
improvements in vocational training across Europe.

The findings clearly show that teachers are generally positively disposed to computer technology
and e-learning. The added value of this study lies not only in its evaluation of online learning for
vocational school teachers but also in the recognition that online learning can be used as a tool for
in-service training specifically designed for vocational school teachers. The findings also show that the
quality of learning units is crucial to the acceptance of e-learning provision. The extent to which formal
in-service training measures exist for teachers in individual countries is also very significant. Further
research in this area will be important in obtaining detailed insights into the needs and impact of online
training for vocational school teachers. This is particularly true at the European level, where current
studies are focusing on individual in-service training courses or country-specific provision. However,
considering the added value of e-learning as an addition to existing provision raises the question of
why, from an academic perspective, so little attention has so far been paid to this aspect of on-service
training for teachers despite the intensive focus on areas such as digitalisation within schools.

Finally, however, it should be noted that the modelling of this study can take only limited account
of the diverse and country-specific cultural aspects and the differing systems of teacher training.
These aspects require considerable further comparative international research in the area of in-service
teacher training.
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