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Abstract 
Among pressures and challenges of the COVID-19 pandemic, progressive digitalisation 
has resulted in changes in vocational learning environments. Therefore, a well-planned 
and didactically sensible implementation of digital tools is indispensable. The aim of this 
article is to discuss how experienced support from teachers/trainers influences trainees’ 
acceptance of digital note-taking apps and video conferencing systems, and what 
requirements there are for support. These factors were measured based on the 
technology acceptance model and social support theory using an online questionnaire 
(mixed methods) of 891 trainees from different training occupations in Germany. 

The results show, that ‘Support trough instruction/communication/time resources/ 
organisation’ is relevant for the embedding of digital tools at the learning venues schools 
and workplaces. Experienced support influenced trainees’ technology acceptance of the 
tools. In summary, didactically sensible teaching of basic digital skills ensures progress 
in the sense of digitalisation and, thus, the future employees of ‘Industry 4.0’ emerge 
from ‘Vocational Education 4.0’. 
 
Keywords: technology acceptance, digital tools, digital vocational education, 
experienced support, vocational learning settings   
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Introduction  
Anchoring digital tools in vocational education and training (VET) is an 
important means on the path to Industry 4.0, which is characterised by increasing 
digital networking, automation, flexibilisation, and complexity of business and 
work processes. Industry 4.0 demands skills on data evaluation and analysis with 
digital tools, cross-divisional process expertise, and interdisciplinary thinking. 
According to Bach (2016), future digital skills can only be met if the use of digital 
tools are established as early as possible in VET (Acatech, 2016; Bach, 2016; 
Tommasi et al., 2020). The introduction of digital tools has potential to create self-
directed and life-long learning, independent of time and workplace (Egloffstein 
et al., 2012; Jenewein, 2014; Pferdt & Kremer, 2010). To best utilise this potential, 
a well-planned and didactically supportive implementation in vocational 
teaching as a pedagogical concept and learning at schools and companies is 
essential (Cattaneo, 2022). The adaptation of digital tools in VET can be called 
VET 4.0. In VET 4.0 skills, knowledge and dispositions are to be acquired that 
prepare trainees for the above-mentioned challenges of Industry 4.0 (Chan, 2012). 
These are generating/exchanging/organising content and information digitally, 
using digital tools, integrating prior knowledge, dealing creatively with digital 
conditions, and also the inner attitude towards technologies (Roll & Ifenthaler, 
2020). Successful implementation depends not only on the supply side – 
technologies offered in VET – but also on the demand side – the involvement of 
trainees. Implementation can only take place if the needs of trainees in 
technological education and their self-adaptation are considered and if they are 
supported in the best possible way from teachers and trainers. To promote the 
use of digital tools in VET, trainees’ technology acceptance needs to be addressed 
(He et al., 2023). 

To have a closer look at the interplay between support provided by teachers/ 
trainers and the development of acceptance, this article examines the influence 
of support in VET on the technology acceptance on the part of trainees. This 
assumption is based on the technology acceptance model and social support 
theory (Berkman et al., 2000; Davis, 1985). Starting point is the question: How does 
the support of training and teaching staff, as experienced by trainees, influence the 
technology acceptance of note-taking apps1 and video conferencing systems2 in VET? To 
answer this, a survey framed from particularities of the German dual system is 
used. The system is based on a cooperation between practical training in 
companies by trainers and theoretical training in vocational schools by teachers 
(Bartscher et al., 2018). Boundaries between those learning venues have often 
been identified and addressed in research (Akkerman & Bakker, 2011, 2012; 
Aprea et al., 2015; Engeström et al., 1995; Kilbrink et al., 2020). Vocational 
learning should not take place as a transfer of skills/knowledge, but as circular 
learning between learning locations (Aprea et al., 2015; Sappa et al., 2016). 
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Different natures of knowledge in school and workplace contexts must be con-
sidered. At school, more abstract, formal, and theoretical knowledge is 
important, whereas in the workplace more implicit, experience-based, and 
practical application knowledge is required. At school, learning in the workplace 
should be reflected, in order to promote critical thinking among trainees and 
create feedback loops (Akkerman & Bakker, 2011; Aprea et al., 2015; Sappa et al., 
2016). Digital tools can be used as boundary objects to bridge gaps between 
learning locations by creating an ‘Erfahrraum’ (‘experiential space’) (Aprea et al., 
2020; Cattaneo & Aprea, 2018; Schwendimann et al., 2015). In this space, it is 
possible for trainees to integrate school- and work-based knowledge, a process 
called integrative competence development (Aprea et al., 2020; Schwendimann 
et al., 2015).  

Furthermore, a geographical gap between vocational schools and companies 
can make exchanges between teachers and trainees more difficult. The attitude 
gap is a communication and attitude difference between teachers and trainers. 
Teachers must take care to communicate all aspects of the curriculum to the 
trainees and liaise with companies. However, many trainers do not use 
communication technology in their daily work. There is also a competence gap 
between teachers and trainers. Teachers and trainers are confronted with 
different technologies in their day-to-day work and are not always equally able 
to help the trainees with questions. Also, there are often technological difficulties 
in using tools at learning locations; some trainees do not have appropriate end 
devices, or it is not possible to integrate them into the networks. The 
administrative gap, such as management of platforms/forums, control of 
content, and the exchange of materials between school and companies, needs to 
be monitored (Enochsson et al., 2020). 

The special requirements of the COVID-19 pandemic have forced stronger 
implementation of tools in VET, by cancelling training times/opportunities and 
the shutdown of vocational schools and the shift in theoretical training from face-
to-face to online learning. Theoretical training was conducted entirely online 
with video conferences. In practical training in companies, there was a lack of 
informal opportunities for exchange, for example about the current status of the 
trainees among trainers, taking into account hygiene regulations such as 
distancing regulations and limiting the number of people in rooms (Buschfeld et 
al., 2020). 
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Theoretical background 

Technology acceptance  
To operationalise the term acceptance and its mechanisms of action, this study 
uses the technology acceptance model, by Davis (1985). In the technology 
acceptance model, perceived ease of use (PEOU), perceived usefulness (PU), 
attitude toward using, and behavioural intention generates technology 
acceptance.3 PU is ‘…the degree to which an individual believes that using a 
particular system would enhance his or her job performance’ (Davis, 1985, p. 26) 
and PEOU ‘…the degree to which an individual believes that using a particular 
system would be free of physical and mental effort’ (Davis, 1985, p. 26). A tool 
has a high PU if a trainee believes that the tool supports learning and helps 
him/her to perform better in VET. A high PEOU value indicates that the trainee 
experiences freedom from difficulties when using the tool, and that the effort 
required to use it is low. PEOU influences PU in the technology acceptance 
model. Attitude towards use originates from the major beliefs of PEOU and PU 
and refers to the personal attitude of a trainee, towards a digital tool. Behavioural 
intention, influenced by attitude towards use, is the subjective probability of 
showing a behaviour (using a tool). This process results in behavioural 
acceptance, the actual use of tools by trainees (Davis, 1985, 1989; Fishbein & 
Ajzen, 1975). The technology acceptance model, especially PEOU and PU, is 
influenced by external variables, such as social factors (Tick, 2018). A sufficient 
explanatory functionality of the technology acceptance model for development 
of technology acceptance by external variables, like Image, Subjective Norm, and 
Enjoyment has been demonstrated in studies such as those of Abdullah et al. 
(2016) and Venkatesh and Bala (2008). In VET, Alshahrani et al. (2023), Antonietti 
et al. (2022), and Zarafshani et al. (2020) validated the measurement accuracy of 
the technology acceptance model. A further development of the technology 
acceptance model, the ‘Unified theory of acceptance and use of technology’ by 
Venkatesh et al. (2003), was validated in VET by Li et al. (2022). 

Not only are the influencing factors that affect the technology acceptance 
model relevant, but also which tools are considered. Jose and Jose (2021) 
investigated the perceptions of Microsoft Teams4 by 96 students, measured using 
the technology acceptance model. A correlation was found between PEOU and 
PU. In the corporate learning context, Schwind and Yetim (2022) determined the 
acceptance of the use of Teams with 8 employees. Results showed that attitude 
and intention to use a system depends on performance, stability, usefulness, 
user-friendliness, and interaction. Bailey et al. (2022) utilised the technology 
acceptance model to explain how the use of Zoom5 influenced the learning 
outcomes of 321 university students and found that PEOU had a strong influence 
on PU and the use of Zoom. Monterde et al. (2022), showed that PEOU and PU 
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significantly predicted students’ intentions to use video conferencing 
applications in an online classroom. In summary, the technology acceptance 
model as a measurement model for the development of technology acceptance of 
video conferencing systems has mainly been used in university contexts. 

Schlag and Imhof (2017) examined the development of technology acceptance 
when using note-taking apps. They analysed computer anxiety, job relevance, 
and the image of Microsoft OneNote, which influences technology acceptance. 
The more OneNote was rated as a useful tool for learning and teaching, the fewer 
challenges the test subjects perceived. Petko et al. (2023) investigated a mobile 
app with the possibility of multimedia note-taking for training. They found that 
pre-service teachers who used the app together with their mentors showed a 
similar level of technology acceptance as subjects who used the app exclusively 
for themselves. Utami et al. (2022), who studied teachers, showed that PU and 
PEOU do not significantly predict the use of Microsoft software, such as 
OneNote. The technology acceptance model, as a measurement model for note-
taking apps, still raises questions due to the differing results in research. This 
study aims to contribute to the validation of the technology acceptance model in 
VET in relation to the tools.  

The importance of experienced support for learning in VET 
Since the development of technology acceptance is related to external influencing 
factors, the following sections analyse experienced support in VET contexts in 
relation to the technology acceptance model. Following Berkman et al.’s (2000) 
social support theory, experienced support by teaching and training staff could 
influence digital learning. According to House (1981), support flows between 
people and can be categorised into informal, emotional, instrumental, and 
evaluative support. Instrumental support refers to support in problem-solving 
through concrete help or information teachers/trainers give to trainees in 
educational settings (Semmer et al., 2008).  

According to Billett (2014), learning at the workplace often works through 
trainees’ own construction of knowledge to be learnt through implicit trial and 
error. Nevertheless, he emphasises the need for guidance from social partners, 
like trainers, to support the development of knowledge (Billett, 2014). Based on 
the boundary crossing approach, learning in VET is a circular process between 
learning venues (Aprea et al., 2015; Sappa et al., 2016). As Schutz (1970) advises, 
it should not be assumed that connections and synchronisations that trainees 
make between the knowledge acquired at the learning venues will function 
optimally. These processes require support and guidance from supervisors like 
teachers/trainers (Billett, 2014; Schutz, 1970). Furthermore, learning is a social 
process, even in times of social distancing and online learning during COVID-19. 
Online learning can complement/replace face-to-face interactions of trainees 
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with teachers and trainers, but requires constant and individualised support. One 
example of this is support from a teacher in the event of problems with boundary 
objects, such as video conferencing systems during online learning. Circular 
learning processes can only work, if the tools also work (Aprea et al., 2015; 
Federici & Skaalvik, 2014; Hsiao et al., 2012). The support of teachers and trainers 
is considered in this paper as part of the teaching process, with a special focus on 
support dealing with challenges in using digital tools, like issues with handling 
the apps, internet access and hanging functions/bugs in the apps. The experience 
of support on the part of trainees is a subjective feeling of receiving help from 
teachers/trainers (Buunk, 2002). This subjective perception of the trainee is to be 
measured in this study. 

The relationship between experienced support and technology acceptance for 
learning with digital tools  
A study by Weng et al. (2015) showed that social support from superiors has a 
significant influence on intention to use technology (measured with the 
technology acceptance model) from employees in training. Masood and Lodhi 
(2016) also confirmed the influence of experienced support by teachers on 
students’ perceived ease of use (PEOU) and perceived usefulness (PU), regarding 
SPSS software. The more support the students experienced, the more likely they 
were to use SPSS. However, the effects found were very small, with social 
support accounting for 6.3% of the variance of PU and 3.6% of PEOU. The present 
study examines if the strength of the correlation in VET is different. He et al. 
(2023) examined the effects of experienced educational and emotional support on 
technology acceptance and, thus, the intention to use e-learning. They concluded 
that support has a positive and significant relationship with PEOU and PU. Hsu 
et al. (2018) also showed that the social support theory and the technology 
acceptance model are suitable models for investigating intention to use online 
courses. The learning contexts, such as the above-mentioned studies in higher 
education, rarely include VET environments. It is difficult to compare VET with 
those contexts, with its described challenges in Köpsén and Andersson (2018). 
For example, like the coordination between VET schools, teachers, working life, 
and the boundary processes. Antonietti et al. (2022), who evaluated the fit of the 
technology acceptance model in VET through the positive and significant 
relationship between VET teachers’ beliefs and technology acceptance, argued 
that further investigation of the technology acceptance model in VET would 
contribute to the validation of the model. As they presented the viewpoint of 
vocational teachers, this article will present the trainees’ side. Weng et al. (2015), 
in their study on the social influence on the technology acceptance model, also 
called for further expansion of research to other occupational contexts and 
systems.  
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Study approach  
Based on the theories outlined above, the present study considers the influence 
of teachers/trainers on PEOU and PU of the tools by trainees. First, the strength 
of the correlation with research question 1: To what extent does the support of 
training and teaching staff, as experienced by trainees, influence the technology 
acceptance of note-taking apps1 and video conferencing systems2 in VET? is to be 
measured. To answer research question 1, hypotheses were formulated. 
Hypotheses a (1a and 2a) examine the relationship between experienced support 
and perceived ease of use (PEOU), and b (1b and 2b) the relationship between 
experienced support and perceived usefulness (PU). Hypothesis 1 deals with the 
investigation of note-taking apps and hypothesis 2 with video conferencing 
systems. 

• Hypothesis 1a/b: There is a positive relationship between the support, as 
experienced by trainers/teachers, and the technology acceptance (PEOU 
(a)/PU (b)) of note-taking apps by trainees. 

• Hypothesis 2a/b: There is a positive relationship between the support, as 
experienced by trainers/teachers, and the technology acceptance (PEOU 
(a)/PU (b)) of video conferencing systems by trainees. 

 

Figure 1 depicts the hypothesised relationship between experienced support and 
technology acceptance. 

 

 
 
Figure 1. Hypothesised research model. 

 
Research like Masood and Lodhi (2016) is limited to determining the relationship 
between support and technology acceptance. The present work contributes with 
knowledge about the strength of the relationship in VET to the boundary objects, 
video conferencing systems, and note-taking apps. It focusses on the encounter 
between support of teachers and trainers and the technology acceptance among 
the addressees of VET, the trainees. In addition, it contributes with knowledge 
about the specific requirements/needs of trainees for the support of trainees by 
teachers and trainers by addressing the identified gaps between school and 
workplace, from a trainees’ perspective. According to He et al. (2023), it is 
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important to consider the needs of students when introducing technologies. Due 
to the requirements of COVID-19, such as the lack of personal contact between 
trainees and teachers/trainers, it is nevertheless essential to provide trainees with 
the best possible support. Therefore, this article aims to investigate research 
question 2: What kind of support is perceived by trainees as relevant for learning with 
note-taking apps and video conferencing systems? 

Methodology and context of the study 
The study’s data are based on a German digitalisation project in VET, that deals 
with the use of note-taking apps/video conferencing systems as boundary 
objects in schools and companies providing training. Teachers, trainers, and 
trainees were provided with tablets and used the tools over three years (2019–
2022). The project was evaluated at the end using a questionnaire for trainees. 
The aims of the project were to promote the interdisciplinary skill development 
of trainees, strengthen the individualisation and self-direction of learning, and 
network the learning location partners in vocational training in line with the 
requirements of Industry 4.0.  

Note-taking apps were used at the learning venues for taking notes of lesson 
content and training topics before the COVID-19 pandemic in face-to-face 
teaching and during the pandemic in online learning. The apps were also used to 
store learning materials by teachers/trainers, and for collaborative and circular 
learning in learning groups between the trainees, preparation, and follow-up of 
content and preparation for examinations. Video conferencing systems were 
used as a substitute for face-to-face classroom teaching in vocational schools/ 
training groups, for work and feedback in the trainees’ learning groups, and for 
supervision of tests and examinations written online. At the end of the project, 
various factors such as learning experiences at the dual learning centres, support 
experienced by teachers/trainers when using the tools and conditions for 
meaningful use, the acceptance, and usefulness of the tools in VET for learning, 
were surveyed (Lilge, 2019). Vocational subject content continued to be taught to 
trainees in online and offline learning environments, such as in digital classes at 
school or face-to-face at workplaces. Educational content that is taught in the 
training programmes for the natural sciences includes, for example, basic 
chemical knowledge of natural sciences, process engineering, health, safety, and 
so on (Conference of the Ministers of Education and Cultural Affairs, 2018). The 
primary business subjects were basic computer skills, accounting, and sales 
(Conference of the Ministers of Education and Cultural Affairs, 2023).  

Design 
First, a concept questionnaire was developed with the help of teachers/trainers 
and tested using cognitive interview techniques with trainees from relevant 
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departments (Döring & Bortz, 2016). The interview techniques used were think-
aloud and probing. Think-aloud exercises are suitable for revealing interviewee’s 
mental processes when completing the questionnaire, thus uncovering possible 
errors. Probing is a non-specific enquiry technique in which suggestions for 
improvement and errors in the questionnaire are asked after the interview 
(Prüfer & Rexroth, 2005). After evaluating the interviews, the questionnaire was 
revised to address weaknesses that had been identified in a questionnaire 
conference (Döring & Bortz, 2016).  

To measure technology acceptance, a 4-point Likert scale of 14 items was 
developed based on the work of Gorovoj (2019). The trainees were able to rate 
statements in two questions (separate for note-taking apps and video 
conferencing systems) using a scale ranging from ‘Strongly disagree’ to ‘Strongly 
agree’. The items used to measure technology acceptance comprised various 
statements listed below in Table 1.  

 
Table 1. Survey items ‘Technology acceptance’. 
 

Item Text 

a)  Learning with digital note-taking apps/video conferencing systems helps me to better 
understand how what we learn at school relates to work in the workplace. 

b)  Learning with digital note-taking apps/video conferencing systems supports me in 
adapting the pace and/or scope of learning to my own needs. 

c)  Learning with digital note-taking apps/video conferencing systems supports me in 
organising my own learning process well. 

d)  Learning with digital note-taking apps/video conferencing systems helps me to organise 
exchanges with teachers and/or training staff well. 

e)  Learning with digital note-taking apps/video conferencing systems helps me to organise 
learning together with other trainees well. 

f)  Learning with digital note-taking apps/video conferencing systems supports me in 
acquiring important skills and abilities for my professional practice. 

g)  Learning with digital note-taking apps/video conferencing systems is easy for me. 
h)  I am familiar with the various functional elements of digital note-taking apps/video 

conferencing systems. 
i) I have the necessary skills and abilities for learning with digital note-taking apps/video 

conferencing systems. 
j) I look forward to the areas of my education where digital note-taking apps/video 

conferencing systems are used. 
k) I limit my learning with digital note-taking apps/video conferencing systems to the bare 

essentials. 
l) I enjoy learning with digital note-taking apps/video conferencing systems. 
m) Learning with digital note-taking apps/video conferencing systems should be maintained 

in VET in the future. 
n) Learning with digital note-taking apps/video conferencing systems should be further 

developed in VET. 
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After designing the questionnaire, the items of technology acceptance were 
subjected to an item characteristic analysis (Döring & Bortz, 2016). By testing the 
characteristics of item variance, discriminatory power, item difficulty and 
Cronbach’s alpha, the inverse coded item k could be excluded.  

The four questions to measure experienced support by teaching/training staff, 
listed below in Table 2, were developed from a five-level single item. Response 
options were on a scale rang from ‘Not well supported at all’ to ‘Very well 
supported’. 
 
Table 2. Survey questions ‘Experienced support’. 
 

Question Text 

1) How well were you supported by the teachers when learning with note-
taking apps? 

2) How well were you supported by the training staff when learning with note-
taking apps? 

3) How well were you supported by the teachers when learning with video 
conferencing systems? 

4) How well were you supported by the training staff when learning with video 
conferencing systems? 

 
Another two (open) questions in the questionnaire asked the trainees about their 
wishes/needs for learning, including support, with note-taking apps/video 
conferencing systems in VET. They were instructed to name their wishes and 
briefly explain them in the text field. This question will be used to analyse 
research question 2. 

Sampling 
The survey was conducted via an online questionnaire and distributed to trainees 
around December 2021. A total of 1,000 trainees were contacted and a response 
rate of 89%, 891 trainees (described in Table 3 below), was achieved. 
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Table 3. Description of trainees’ data. 
 

Trainees’ data Numbers Percentage in sample 

Gender 
Male 
Female 
Diverse 

 
662 
220 

8 

 
74.3 
24.7 
0.9 

Age range 
15–19 years 
20–24 years 
25–29 years 
30 years and older 

 
406 
396 
78 
8 

 
45.7 
44.6 
8.8 
0.9 

Vocational training programme 
Chemical technicians 
Chemistry lab technicians 
Plant mechanics  
Industry mechanics 
Physic lab technicians 
Industrial trainees 
Media trainees 
Hotel trainees 

 
546 
133 
73 
43 
39 
39 
12 
3 

 
61.28 
14.93 
8.19 
4.83 
4.38 
4.38 
1.35 
0.34 

Training year 
1st year 
2nd year 
3rd year 
4th year 
Training completed 

 
391 
294 
235 
30 
12 

 
35.8 

33 
26.4 
3.4 
1.3 

Total 891 100 

Data analysis 
The collected data were evaluated using SPSS. First, using factor loading and a 
principal component analysis with oblimin rotation, the subscales of the 
construct of technology acceptance as a criterion were elicited. The scales were 
named after Davis’ (1989) PEOU and PU. PEOU included six standardised items, 
and subscale PU included seven standardised items for the technology 
acceptance of note-taking apps. PEOU of video conferencing systems included 
11 standardised items and PU two standardised items. Subsequently, the items 
for factors 1 (perceived ease of use (PEOU)) and 2 (perceived usefulness (PU)) 
were added together for each kind of tool using a mean value index formation. 

The four individual items of the questions about experienced support from 
teaching staff at vocational schools/training staff at companies were also 
standardised and evaluated. Afterwards, the items, for each tool separately, were 
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combined with the help of an equally weighted mean index. This combination 
was justified because experienced support by both teachers and trainers should 
be summarised into a simple tangible value, namely the overall experienced 
support in training.3 This summary can be justified by the fact that support at the 
learning venues through the cooperative supervision of trainees by those 
responsible is only effective if both sides strive for it equally (Federal Institute for 
Vocational Education and Training, 1997). 

To analyse research question 1, a descriptive analysis was carried out for note-
taking apps and video conferencing systems tools to test H1a/b and H2a/b. First, 
quantitative characteristic values were determined for all factors. Then, a 
regression analysis between experienced support and technology acceptance was 
conducted. The hypotheses were tested with analysis of variance (ANOVA) 
tables, with experienced support as predictor of PEOU and PU as criterion.6 
Trainees’ data, shown in Table 3, were also analysed as background factors in 
their influence on technology acceptance using a regression analysis.6 

To analyse research question 2, the qualitative responses in the open-text field 
were used. The aim was to derive the trainees’ open answers regarding various 
factors that they considered essential in terms of support from teachers/trainers 
when using the tools. The answers were inductively divided into different 
categories. A distinction was made between responses relating to note-taking 
apps and those relating to video conferencing systems. Then subcategories were 
formed from the data material, such as ‘Training on the tool’ and ‘Introduction 
week’, which were categorised into superordinate categories such as ‘Support 
trough instruction’ (Mayring, 1991; Meier, 2014). 

Results 

Experienced support and technology acceptance for learning with video 
conferencing systems and note-taking apps 
The following is an overview of the results of the quantitative identification of 
technology acceptance and a consideration of experienced support by the 
trainees. First, we present an overview of the evaluation of technology 
acceptance, the background factors, and experienced support, and then the 
regression results for research question 1. 

An overview of the quantitative evaluation of PEOU and PU for the tools is 
shown in Table 4. 
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Table 4. Quantitative results of Technology acceptance (Perceived ease of use (PEOU) 
and Perceived usefulness (PU)). 
 

 Items (PCA) M SD f 

PEOU (Note-taking apps) 6 2.18 0.69 868 
PU (Note-taking apps) 7 1.82 0.7 865 
PEOU (Video conferencing systems) 11 1.36 0.79 843 
PU (Video conferencing systems) 2 2.15 2 854 

 
The one-sample t-test showed that PEOU of note-taking apps and PEOU of video 
conferencing systems differed significantly (p < .001).6 Cohen’s d showed a value 
of 1.194, which indicates a larger effect size (Cohen, 1992). Therefore, PEOU of 
note-taking apps by trainees was higher than PEOU of the video conferencing 
systems. Regarding PU for note-taking apps and video conferencing systems, 
after an evaluation using a t-test, the M of 1.82 and 2.15 differed significantly (p 
< .001)6 from each other. The size of the difference, with a Cohen’s d of .378, was 
weaker than that for PEOU of the tools (Cohen, 1992). Thus, PU of video 
conferencing systems was statistically significantly higher than the value for 
note-taking apps. The note-taking apps scored slightly lower, with a M of 1.82 in 
PU. Furthermore, the assessment of the technology acceptance of individual tools 
was gathered for the assessment of experienced support of the teaching/training 
staff. The results summarised with the equally weighted mean index are shown 
in Table 5.  
 
Table 5. Quantitative results: Total ‘Experienced support’ of teaching and training staff. 

 

 Items (mean index) M SD f 

Total ‘Experienced support’ 
(Note-taking apps) 

2 2.3 1.03 844 

Total ‘Experienced support’ 
(Video conferencing systems) 

2 2.15 1 820 

 
The one-sample t-test conducted, showed that total experienced support by 
teaching/training staff when using note-taking apps differed significantly from 
the total experienced support when using video conferencing systems (p < .001).6 
Cohen’s d showed a small effect size of .140 (Cohen, 1992).  

In the following section, the relationship between total experienced support 
and technology acceptance is established. To look at the correlations of 
experienced support with PEOU and PU, the next section uses an ANOVA table 
to test H1a/b and H2a/b. We argued that experienced support, given by 
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teaching/training staff to the trainees, affected technology acceptance of note-
taking apps and video conferencing systems. Results of the ANOVA tables 
indicated significant correlations of experienced support from training/teaching 
staff in VET settings on technology acceptance (PEOU and PU) for trainees for 
note-taking apps and video conferencing systems. The first hypothesis (H1a/b) 
suggested a positive relationship between experienced support and PEOU (a) 
and PU (b) of note-taking apps. These hypotheses are supported: 10% of the 
variance of the PEOU from note-taking apps can be explained by the experienced 
support in vocational classrooms (F(1, 833) = 95.99, p < .001) and 16% of the 
variance of PU (F(1, 833) = 160.01, p < .001).6 The background factors (training 
year, age, gender, and vocational training programme) were also considered in 
terms of their influence on PEOU and PU, of note-taking apps. Significant 
influences of age and training are shown with their effect sizes in Figure 2.6 

 
 

 
 
Figure 2. Influence of ‘Experienced support’ and background factors on ‘Technology 
acceptance’ for note-taking apps. 
 
Regarding video conferencing systems, the second hypothesis (H2a/b) proposed 
a positive relationship between experienced support and PEOU (a) and PU (b) 
by trainees. Hypotheses H2a and H2b are supported. During the application of 
video conferencing systems, 21% of the variance of PEOU can be explained by 
experienced support (F(1, 803) = 218.33, p < .001) and around 8% of the variance 
of PU of the tool (F(1, 811) = 71.63, p < .001).6 Results of the ANOVA tables of the 
background factors showed a significant correlation between vocational training 
programme and PU of video conferencing systems, as shown in Figure 3.6  
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Figure 3. Influence of ‘Experienced support’ and background factors on ‘Technology 
acceptance’ for video conferencing systems. 

Trainees’ perceived needs for learning with video conferencing systems and 
note-taking apps 
The qualitative answers of the trainees to the open question in the questionnaire 
about wishes/needs for learning with digital tools, in particular what kind of 
support from teachers/trainers is important to them when using the digital tools, 
were inductively categorised according to Mayring (1991). 

There were several essential factors regarding support of teachers and trainers 
that the trainees considered as essential for learning with note-taking apps. The 
trainees mentioned that ‘Support through instruction’, such as an introductory 
week by teachers/trainers, with explanations of the functions of note-taking 
apps, could improve their use. Training, for example after app updates, was also 
mentioned, as well as guides to the tool. In category ‘Support through 
communication and empathy’, they called for understanding and consideration 
from teachers/trainers for technical problems. As well as for communication and 
quick consultation options for open questions about the apps and the 
improvement of the exchange of trainees about the app through a place of 
collaboration that is managed by teachers and trainers (shared documentation 
folder). The consideration of different learning preferences (combination of 
learning with printed literature and note-taking apps) was also highlighted as 
important. ‘Support through time resources/space’ included time that trainees 
would like to have to explore note-taking apps independently, but also the 
provision of a contact person for technical questions and allocation of an extra 
hour in lesson weeks to discuss specific issues with the apps. ‘Support through 
organisation’, referring to clear organisation of folder structure in note-taking 
app by teachers and trainers and provision of suitable worksheets (before the 
lesson), was requested. 

As with note-taking apps, trainees would like ‘Support through instruction’ 
through an introductory week about video conferencing systems and training on 
how to use them spread over the duration of the training programmes. In online 
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learning, a more detailed explanation of tasks were requested. According to the 
trainees, ‘Support through organisation’ helped them to learn by structuring 
conferences from the outset, ideally with an overview script and a recording of 
meetings so that they could be viewed afterwards. Regarding learning with video 
conferencing systems, they also called for ‘Support through time resources/ 
freedoms’. This referred to the time needed to independently explore the systems 
and understand courses, as well as provision of a specific contact person for 
technical questions, in addition to teachers and trainers, and the allocation of an 
extra hour in lesson weeks to discuss specific problems. Another identified need 
was ‘Support through communication and empathy’. This category included the 
desire for understanding and consideration from teachers/trainers for technical 
issues, such as connection/sound difficulties in online learning, etc. The trainees 
also called for teachers and trainers to adapt the lessons to make them more 
interactive. They mentioned a detailed explanation of tasks in online learning, 
use of cameras/sound in meetings and incorporation of practical tasks and 
variety in frontal online lessons through group work in the breakout rooms. They 
also demanded communication between teachers/trainers and trainees, such as 
regular meetings to discuss tasks. 

Discussion 
For the selected boundary objects note-taking apps and video conferencing 
systems, PEOU and PU differ according to the t-test. The PEOU of the note-taking 
apps was higher than that of video conferencing systems. These systems were 
mainly used in online learning formats. It may therefore have been more difficult 
to fully explain the use of video conferencing systems to trainees after the sudden 
onset of COVID-19. Note-taking apps also had the advantage of being used in 
face-to-face lessons, so questions about their use could be clarified more quickly. 
Such experience-related differences could have led to better PEOU when using 
apps. They contribute to the digital generation and exchange of content, 
integration of prior knowledge and digital organisation of information. As 
boundary objects, note-taking apps therefore contribute to integrative skill 
development in VET 4.0 (Aprea et al., 2020; Cattaneo & Aprea, 2018; Roll & 
Ifenthaler, 2020; Schwendimann et al., 2015). Video conferences had a 
significantly higher PU value than note-taking apps. Although the video 
conferencing tool was less intuitive to use, it was perceived as more useful. The 
better results could be because video conferencing systems were used to bridge 
geographical gaps, such as communication and consultation in vocational 
learning spaces (Enochsson et al., 2020). According to Davis’ definition, ‘...the use 
of a particular system would improve his or her job performance’ (1985, p. 26). 
Video conferencing systems may therefore have contributed to the maintenance 
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of certain learning systems in VET, despite the pandemic. As part of VET 4.0 
competences, they enabled the creative use of digital resources, integrating prior 
knowledge, learning how to use a PC/tablet, and exchanging digital content, for 
example via chat (Roll & Ifenthaler, 2020). 

The results of the ANOVA table tests (H1a/b and H2a/b) are consistent with 
the studies by He et al. (2023), Masood and Lodhi (2023), and Weng et al. (2015), 
which also found a statistical correlation between experienced support and 
PEOU and PU. In this study, experienced support had the strongest influence on 
the PEOU of video conferencing systems and the least influence on the PU of 
video conferencing systems. Those respondents with a very positive opinion 
about experienced support also tended to have a higher technology acceptance. 
If they have a higher technology acceptance, the inner attitudes towards digital 
tools changes, which addresses the taxonomy level of interest of Roll and 
Ifenthaler (2020). Thus, the influence of experienced support and technology 
acceptance in VET 4.0 skills training is an influencing factor. PEOU and PU are 
also influenced by the various background factors. PEOU and PU for note-taking 
apps are also influenced by age of the trainees and their training year. PU of the 
video conferencing systems can also depend on the vocational training 
programme. No influence was found for other factors analysed, such as the 
gender of the trainees. In contrast to Utami et al. (2022), it can be said in the 
context of this study that the technology acceptance model is a good 
measurement model for the use of tools such as note-taking apps. 

Practical implications for action that can be derived from the results are that 
the perceived demands of the trainees address the geographical, attitude, 
competence, adaptive, and the knowledge gap (Akkerman & Bakker, 2011; Aprea 
et al., 2015; Enochsson et al., 2020; Sappa et al., 2016). The geographical gap and 
the elimination of face-to-face teaching and instruction can be reduced through 
online learning with video conferences or through exchanges in special folders 
on note-taking apps. However, the prerequisite for success is ‘Support through 
instruction’. The need for guidance addressed by Schutz (1970) and Billett (2014) 
is also experienced by trainees. For connection and synchronisation between the 
types of knowledge at the learning locations, the trainees must be guided. 
Circular learning can only work if the tools also work (Billett, 2014; Schutz, 1970). 
An introduction to the functionalities of the tools, regular training, guidelines, 
and explanations of tasks are essential for teaching trainees. It should not be 
forgotten to focus on the needs of individual trainees and not just go to vocational 
school classes with offers of help when needed. In addition to informational 
support provided by teaching/training staff, emotional support should not be 
neglected (House, 1981). The trainees expressed their need for ‘Support through 
communication and empathy’, which can help to bridge the attitude gap. They 
demand mutual understanding and empathy from teachers, trainers, and 
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trainees for technical problems in video conferences and supporting different 
learning preferences. In addition, trainees want to feel that they are supported in 
using tools during the learning phase. An improvement in the exchange between 
the people involved in the training could create a ‘Place of collaboration’ that 
everyone can access or log in to. The ‘Place of collaboration’ can contribute to 
boundary crossing, for example to record company experiences and ensure 
integration and reflection of this knowledge in and with school learning content 
(Aprea et al., 2015). ‘Support through time resources’ was also requested. The 
trainees would like support through the provision of a contact person for 
technical questions, but also more freedom through time to explore the tools 
independently. This demand may seem contradictory at first, but it is important 
to respond to the needs of the individual. It is also important to ask what kind of 
support they require individually and whether they want to be guided or free to 
explore the tools. Support in the form of time resources can also be helpful in 
bridging the attitude gap and skills gap. The provision of an external contact 
person for technical questions can be helpful for all trainees, trainers, and 
teachers involved, as well as joint training during the introduction of the tools, in 
order to bridge a developing skills gap from the outset. Support should be 
structured from the outset by the demand, according to need (He et al., 2023). 
There is also the administrative gap that can be bridged with the trainees 
thoughts on ‘Support through organisation’. The trainees addressed here, for 
example, a clear structure of exchange folders in note-taking apps, which also 
facilitates the exchange between trainees with teachers and trainers, considering 
hygiene regulations, by giving all participants access to materials provided by 
the companies and schools. A clear organisation of the folder structure reduces 
the administrative effort for teachers/trainers responsible for managing files and 
facilitates access to relevant documents. The trainees also thematised the 
exchange via breakout rooms in video conferences with other trainees in the same 
training year, even if some trainees are currently at school and others at work 
(Enochsson et al., 2020). As a circular learning process, this exchange can help 
trainees to link experiences from school and the workplace that are currently 
present with the experiences of other trainees (Sappa et al., 2016). 

Limitations and future research needs 
The limitations of the present paper can be seen in its design. Although the 
questionnaires were tested with the help of pretests, item analysis was only 
carried out after data collection. Potential confusion of the trainees could have 
been avoided if the items that were subsequently removed, had already been 
removed from the Likert scale before the survey. Like the measurement of 
technology acceptance, the measurement of experienced support should not 
comprise a single item, but should instead be a scale because otherwise, 
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measurement errors could occur (Döring & Bortz, 2016). The study cannot 
distinguish between the actual support provided by teachers and trainers and the 
individual support experienced by trainees, as the data used for this assessment 
may have been distorted by the trainees’ individual perceptions. Self-reported 
data do not necessarily reflect actual support given (He et al., 2023; Lin et al., 
2015). The quasi-experimental design and the ad hoc sample further limit the 
validity of the quantitative results. A follow-up test and the additional selection 
of other training programmes would have improved the validity of the study, 
especially since an effect of the programme on the PU of video conferencing 
systems was found (Steiner & Benesch, 2018). In general, it is important to 
recognise that although the results of the study have confirmed the relationship 
between experienced support and technology acceptance, for both tools through 
correlation, future studies could include more background factors and calculate 
with structural equations. For example, no influence of gender on technology 
acceptance could be determined here, which could also be due to the unbalanced 
sample. 

Conclusion 
In summary, experienced support by trainers/teachers in the use of note-taking 
apps and video conferencing systems is a possible influencing factor in the 
development of technology acceptance in VET. Trainees pointed out different 
types of support that are relevant for learning with the tools, such as ‘Support 
through instruction’, ‘Support through communication and empathy’, ‘Support 
through time resources/freedom’, and ‘Support through organisation’.  

Because of the constant intensive contact of trainees with teachers/trainers, 
the influence of these persons on the VET target group in the development of 
technology acceptance is emphasised. It is important for VET 4.0 to consider not 
only supply sides of learning (schools/workplaces), but also to focus on trainees 
and their technology acceptance (He et al., 2023). Only if knowledge about how 
to use digital tools is taught as early as possible during VET, trainees will learn 
how to use digital tools and their possible applications in a digitally networked 
industry with its challenges and opportunities. Integration of basic digital skills 
ensures progress in the sense of digitalisation because the future employees of 
Industry 4.0 will emerge from VET 4.0.  
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Endnotes 
1 Note-taking apps considered in the study are the applications OneNote (MS Office) and 

GoodNotes. 
2 Video conferencing systems considered in the study are the applications MS Teams, 

BigBlueButton, Zoom, and WebEx. 
3 See Figure 1. 
4 Microsoft Teams is a video conferencing tool from Microsoft. It is manly used for 

communication in virtual meetings, chatting, and file sharing. 
(https://www.microsoft.com/de-de/microsoft-teams/group-chat-software). 

5 Zoom is a video conferencing tool from Zoom Video Communication, Inc.. It enables 
users to have virtual meetings, with chats, screen sharing and other opportunities 
(https://zoom.us/). 

6 The significance level is α= .01, which is the maximum probability of error when 
rejecting a null hypothesis. The p-value is compared to this significance level to see if 
the results are statistically significant. 
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