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Abstract

The influence of digitalisation on society and the workplace require stakeholders in school
development to incorporate digital competencies into school curricula. This study exam-
ines the occurrence of digital components in 831 curricula of the vocational schools in
Baden-Wiirttemberg, Germany with a text mining approach and the analysis of keywords
in context. In total, 200 curricula containing digital features could be identified. The occur-
rence of digital terms differs notably between the different types of vocational school. The
distinct characteristics of digital competencies are represented to a varying degree within
the curricula, with a strong focus on the usage of tools for profession-specific tasks and the
deployment of the internet as a gateway to information. Ongoing reforms of school cur-
ricula need to widen their view on digital competencies and integrate these competencies
more broadly into the different types of vocational schools.
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1 Introduction

School curricula are a fundamental connection between a society’s beliefs and its educa-
tional system (Pahl, 2014). They are a condensed version of what is deemed as worthy
competencies for learners by the society (Ellis, 2004). The value of what is taught and
learned at schools and university is especially measured to the degree of how it facilitates
the development of emancipated citizens, focusing on professional competences, long-term
career development as well as the connection between learning and work (Zhao, 2014).
Teacher education is influenced by the content of school curricula to a large extent and in-
service teachers develop their classroom teaching in accordance to the requirements of the
school curricula (Chan, 2010).

The influence of digitalisation on the modern society requires students and teachers to
develop digital competencies as a prerequisite for participation processes in the society and
the workplace (Fraillon et al., 2020; Roll & Ifenthaler, 2020). Therefore, elements of digi-
talisation have to be integrated into school development processes (Bellin-Mularski et al.,
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2016; Eickelmann & Gerick, 2018). School curricula are a strong external influence on
school development and must contain digital competencies, especially in the curricula of
vocational schools (Balsmeier & Woerter, 2019; Seeber & Seifried, 2019; Wild & Schulze
Heuling, 2020; Wuttke et al., 2020).

The objective of this project was the analysis of curricula of vocational schools in the
state of Baden-Wiirttemberg, Germany, focusing on the presence of indicators for digitali-
sation. The different types of vocational schools, the complexity of digital competencies
and their characteristics are being prioritized in the research process.

2 Theoretical Framework
2.1 Vocational Schools in Germany

In Germany, the education system and therefore the curricula of vocational schools are
based on the cultural sovereignty of the federated states (Arends, 2017). As a result, the dif-
ferent states have developed very heterogenic systems, comprising of a multitude of school
types and educational paths which learners can choose from based on their competencies
and interests. Although the states have different approaches to vocational education, three
main purposes can be identified, namely the promotion of (1) economic productivity, (2)
social integration and (3) individual development (Euler, 2013). The underlying concept
is the dual system, the combination of theoretical knowledge, which is taught in vocational
schools, and practical knowledge, which is facilitated at training companies (Pleshakova,
2019).

The International Standard Classification of Education (ISCED) framework can be uti-
lized to compare education systems across different countries or states within a country.
The comparison is made possible through two cross-classification variables (Schneider,
2021). The first variable describes the level of education, which ranges from childhood
education (level 1) to the doctoral level (level 9). The field of education, such as science,
law or health, is indicated by the second variable.

In the state of Baden-Wiirttemberg, 15 different types and subtypes of vocational
schools exist (Author, 2020). These vocational schools can be assigned to the levels 3 and
4 of the ISCED framework, which correspond to upper secondary education and post-sec-
ondary non-tertiary education (OECD, 2015). The combination of theoretical and practi-
cal knowledge as well as the possibility to advance through the educational system differs
between the types of vocational schools, which requires the assignment of a level range,
rather than a fixed level. The six main types of vocational schools, the number of students
and their corresponding ISCED levels are listed in Table 1, including the English transla-
tion of the German terms (Batzel & Borgmann, 2017; KMK, 2019a). The number at the
second position of the ISCED level describes whether the education program adds more
general knowledge to the educational program (34, 44) or if it heavily centers on job spe-
cific skills (35, 45) (Lichtenberg, 2015).

The mean age of students is 20 years and they generally graduate between the age of
20 and 22 years (BMBF, 2015). One of the main benefits for the students is the possibility
to move through different types of vocational schools and therefore the improvement of
competencies related to the goals of the dual system (Euler, 2013; Pleshakova, 2019): The
Berufsschule is the most prominent type of vocational school. In general, the combination
of theoretical knowledge and workplace related skills leads to a professional qualification.
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Table 1 Student numbers and ISCED levels of vocational schools (Lichtenberg, 2015; statistik-bw, 2020)

School Students ISCED Level
Berufsschule (part-time vocational school) 188,170 34
Berufsfachschule (full-time vocational school) 39,760 35
Berufskolleg (vocational college) 41,470 35
Berufsoberschule (upper vocational school) 1190 44
Fachschule (school for intermediate vocational education) 1100 45
Berufliches Gymnasium (vocational grammar school) 54,330 34

Total 343,350

The Berufsfachschule is structured similarly, but with less emphasis on practical knowl-
edge. As a result, graduates of the Berufsfachschule are considered as less qualified for
the work environment than those of the Berufsschule and often work in jobs that pay less
wages. Graduates of both of those types of schools qualify for the next level of vocational
schools, the Fachschule and the Berufskolleg, as well as the Berufliche Gymnasium.

Entering the Fachschule additionally requires a certain amount of work experience in
a specific field, because the graduates of the Fachschule are supposed to work in position
of middle management or as self-employed persons. The Berufskolleg has lower entry
requirements, but the consecutive undergoing of the program depends on the grades of the
single school terms and the sustainment of an employment relationship. Successfully grad-
uating from the Fachschule or the Berufskolleg allows students to apply for the Berufsober-
schule. The Berufsoberschule focuses on theoretical knowledge. Graduates can apply for
a subject-specific undergraduate program at a university of applied science in connection
with their job qualification. Additional qualifications within the Berufsoberschule allow
graduates to apply for all undergraduate programs, independent of their job qualification.

The same access path to undergraduate programs can be reached through a degree at the
Berufliches Gymnasium. The Berufliches Gymnasium requires good grades in the lower
secondary education level. Graduates have to pass sophisticated exams which are compara-
ble to the A levels or a high-school diploma.

The permeability of the vocational school system allows students to adjust their educa-
tional careers to their current competencies and ambitions. As an example, an electrician
who graduates from the Berufsschule could apply for the bachelor’s program of an electri-
cal engineer. An exemplary career path is visualized in Fig. 1.

Young people often graduate from one type of vocational school, join the workforce
for some time and then join the program of a higher level type of vocational school to gain
access to undergraduate programs of the German universities (Virdia & Schindler, 2019).

2.2 Digitalisation, School Development and School Curricula

The influence of digitalisation on vocational school development can be shown from three
perspectives (Euler & Wilbers, 2018). Firstly, citizens require new competencies to par-
ticipate in a changing world. Schools are an important facilitator of those competencies
(Ilomiki et al., 2016; Janssen et al., 2013). Secondly, digitalisation offers new tools and
methods for teaching (Collins & Halverson, 2018), such as computers (Patterson & Pat-
terson, 2017) and interactive whiteboards (Tosuntas et al., 2015) in flipped classroom
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Fig. 1 Exemplary career path of an electronics technician (Berufskompass Chemie, 2013)

(Strelan et al., 2020) or blended learning settings (Hrastinski, 2019). Additionally, digi-
talisation finds its way into classroom as content, when educators include data privacy or
digital ethics into their teaching practices (Luke et al., 2017). Digital competencies, digital
tools and digital content can be found within the vocational schools, but also at the work-
place of apprentices (Berisha-Gawlowski et al., 2020; Freiling & Mozer, 2020; Harteis,
2018). Within the training companies, new digital processes and tools change the work-
place (Euler & Wilbers, 2018), such as 3D-printers (H. K. Chan et al., 2018) smart produc-
tion systems (Hirsch-Kreinsen, 2016), digital marketing (Nadkarni & Priigl, 2021). As a
result, the strong interlocking between practical workplace competencies and theoretical
knowledge in vocational schools demands a constant alignment with the requirements of
the work environment. The influence of digitalisation on the workplace and the work envi-
ronment are therefore one of the most pressing issues for vocational schools and their role
in the German education system (Roll & Ifenthaler, 2020, 2021).

The competency of school leaders (Dexter, 2008; Hakansson Lindqvist & Pettersson,
2019; Hauge, 2016) and teachers (Author, 2020; Instefjord & Munthe, 2017; Pettersson,
2021) are key success factors for the adaptation of schools to the challenges of the digi-
talisation processes. Necessary changes in school development will have to be made in
the fields of organization, personnel, teaching, technology and cooperation (Author, 2020;
Eickelmann et al., 2020; Eickelmann & Gerick, 2018). While these fields play an important
role for the digitalisation of school development, they focus on the modifications of aspects
within single schools as organizational forms. In addition to internal development perspec-
tives, changes to external realities, requirements and expectations have to be considered.

While publicly expressed opinions of stakeholders such as educational research-
ers, politicians or journalists might be interpreted as a possible influence, the effect of
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school curricula on school development from the outside is much more apparent (Matos
et al., 2019; Olofsson et al., 2020). Following the prescriptive viewpoint on curricula
(Ellis, 2004), students choose their educational paths based on what a program can offer
them, information which is laid out in the specific curriculum. Teachers are required
to design their classroom education in accordance to school curricula, so they can help
students to achieve the determined educational goals. School leaders have to develop
their schools in a way that facilitates a suitable teaching and learning environment for
students and teachers. From an experience perspective, training companies and employ-
ers can assess the competencies of their apprentices, trainees and future staff by reading
the specific curricula (Zhao, 2014).

As a result, the integration of digitalisation in school development has to be based on
internal development processes, but also on school curricula as an external requirement.
These curricula need to implicate the digital competencies required in vocational educa-
tion for the modern world (Balsmeier & Woerter, 2019; Seeber & Seifried, 2019; Wild
& Schulze Heuling, 2020; Wuttke et al., 2020).

2.3 Curriculum Development at Vocational Schools

Basic elements for the curricula of vocational schools in Germany are determined in
framework curricula by the conference of ministers of education of the German states
(KMK, 2019b). The framework curricula are closely coordinated with the regulations
of company training, to balance theoretical and practical competencies in the dual sys-
tem and to include requirements of the workplace. The German states use the frame-
work curricula as a guideline to implement state-specific curricula, based on the cultural
sovereignty of the federated states (Arends, 2017). In the state of Baden-Wiirttemberg,
an advisory board consisting of members with a background in society, economics,
research, religion and politics monitors the development of the state specific curric-
ula (Pant, 2021). The concrete development is undertaken by specialized departments
within the ministry of culture, youth and sport. The development process of the cur-
ricula is often criticized because of its complexity and the long duration, which carries
the risk of outdated curricula, passing by the requirements of changing societies (Pahl,
2014; Pitzold et al., 2006).

In December 2016, the KMK published a strategy concept called Education in the
Digital World for the “future development of education in Germany” (KMK, 2017b).
The strategy lays out necessary improvements for teaching and learning processes in
order to adapt to digital changes in society. Six areas of action are identified: curricular
development (1), teacher education (2), infrastructure (3), educational media (4), school
administration programs (5) as well as legal and functional frameworks. All fields of
actions focus on the facilitation of students’ “Competencies in a Digital World” (CDW),
which are summarized in a competency framework. This framework is based on three
competency models, namely the DigComp (Caena & Redecker, 2019; Vuorikari et al.,
2016), the Competency-oriented Concept for Media Education in Schools (Linderkon-
ferenz Medienbildung, 2015) and the model of the International Computer and Informa-
tion Literacy (ICLIS) (Senkbeil et al., 2014). ICLIS is centered around two competency
fields. The first one is called Searching and Researching Information and the second one
is called Creating and Sharing Information (Senkbeil et al., 2014). The Competencies in
a Digital World are structured in six competency fields.
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(1) Searching, Processing and Storing (SPS) includes search strategies, the critical analysis
of information and structured storage of data

(2) Communicating and Cooperating (CC) is comprised of digital communication tools and
sharing of information. Other parts of CC are skills for collaborative work, knowledge
about formal and informal rules of digital communication and participation in the
society.

(3) Producing and Presenting (PP) focuses on digital tools for the creation, editing and
presentation of digital resources and products with regard to legal restrictions.

(4) Protecting and Securing (PS) means to know about digital risks and challenges of digi-
talisation for societies and the environment, as well as protection strategies, including
personal data, privacy and health.

(5) Problem-solving and Acting (PA) includes the identification of technical problems and
consequently choosing necessary tools for appropriate solutions. It also contains the
evaluation of personal skills and the knowledge on how to further develop those skills.
In addition, the aspects of computational thinking (Wang) are listed in the competency
field.

(6) Analyzing and Reflecting (AR) focuses on digital media, the spreading of information
through digital media and its influence on society, politics and economy.

The authors of the strategy underline the fact that the competency fields are relevant for all
subjects, but to a varying degree and with a differing focus on the various competency fields.
The strategy implies a holistic perspective on digital competencies, which discards the idea of
a single ICT subject in favor of a multi-subject approach (KMK, 2017a). The strategy is devel-
oped for all schools of general education. As such, the described digital competency fields are
carried over to the dual system and the vocational schools. The CDW are expanded for the
vocational school, emphasizing the requirements of the future workplace. This includes tools
of the industry 4.0 (Roll & Ifenthaler, 2021), self-management, global thinking, data security
and data privacy, project based work processes as well as the critical reflection on the influ-
ence of digitalisation on living and work environments. The strategy concept of the KMK
represents a comprising set of requirements for the future development of school curricula
for the schools in Germany. Since the publication of the strategy, stakeholders have already
reformed parts of the curricula. Regarding the slow speed and the often-criticized misalign-
ment of curricula development with changes in the society (Goller et al., 2020), the follow-
ing research questions concentrate on the role of digitalisation in the curricula of vocational
schools in Baden-Wiirttemberg, Germany.

RQ1: What role does digitalisation play in the curricula of the different types of vocational
schools in the federate state of Baden-Wiirttemberg, Germany?

RQ2: To what degree do current curricula at vocational schools already align to the goals
of the strategy concept Education in the Digital World?

The role of digitalisation focuses on the presence of digital terms in the curricula of voca-
tional schools. The integration of topic specific terms into curricula can be an indicator for the
importance of the topic, in this case digitalisation. The second research question adds a quali-
tative component to the analysis and examines the connection between the goals of the CDW
and the curricula of vocational schools.
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3 Methods
3.1 Data Collection

A text mining approach is being used to answer the research questions. Text mining is a
process which examines a big number of documents with the help of computer programs
and algorithms. The advantages of text mining are based on increasing computational
power and the availability of digital text documents. Archives and databases which had to
be searched manually in the past can now be automatically analysed and structured (Fei-
nerer et al., 2008; Moro et al., 2019; Wiedemann, 2016). In text mining, the sum of the
collected and organized texts for analysis is called corpus (Kwartler, 2017). The corpus for
this research project consists of the curricula of all types of vocational schools in the fed-
erate state of Baden-Wiirttemberg, which have been acquired through the process of web
scraping (Ignatow, 2019). In total, 831 curricula documents have been scraped from the
website. The scraping algorithm has been developed with the RCrawler package (Khalil &
Fakir, 2017) using the R-Studio software. The curricula of the vocational schools in Baden-
Wiirttemberg were accessed and downloaded from the website of the Federal Institute
of School Development (in German: Landesinstitut fiir Schulentwicklung). The data has
recently been moved to a new website, called curricula-bw (in German: bidlungspline-
bw). Web scraping had to be used for a variety of reasons. It is not possible to download a
bundled package of a subject, a single grade, a single school type or a combination of those
characteristics. The website forces the user to move through four different structural levels
by selecting the type of school and then choosing from a division of subjects (e.g., MINT).
Under those divisions, single subjects (e.g., math, biology, chemistry) can be found, which
are themselves segmented into the curricula of different grades, depending on the school
type. Some of the filenames were incomplete or misleading, especially when the same cur-
riculum is being used in different types of schools. The meta data of the pdf files were
insufficiently structured, damaged or blank. The web scraping approach allowed for a thor-
ough collection of data, including proper file names and the creation of useable meta data,
which resulted in 831 documents. After the removal of stopwords (Rani & Lobiyal, 2020),
these 831 documents contained 128,731 words.

3.2 Analysis

Two analysis approaches were used to examine the data in regard to the research questions.
The text mining packages tm (Feinerer et al., 2008), quanteda (Benoit et al., 2018) and
stopwords (Benoit et al., 2021) for RStudio. RQ1 is analyzed through descriptive methods.
The frequency of terms belonging to the construct digitalisation can hint towards the role
digitalisation plays in the existing curricula. More importantly, comparisons between the
different types of schools can be made (Kerres & Schmidt, 2011). A dictionary was created
to label documents which contain terms belonging to digitalisation (Moro et al., 2019).
This dictionary consists of 62 different terms (e.g., the German words for digitalisation,
digital print, digital photography, analog—digital-transformation, see appendix) which have
been identified within the corpus. It is unnecessary to include features which exists outside
of the corpus (e.g., the term digital currency, in German Digitalwédhrung), because the cur-
ricula are compared between each other and not with other texts or corpora. It is important
to create a dictionary in which the specifics of a language are considered. In the German
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language, substantives are generally formed by combining two words into a single word
(Diirscheid & Elspal3, 2018), whereas the two words build a single term, but not a single
word, in the English language (e.g., digital art in English, Digitalkunst in German). This
might increase or decrease the extent of a dictionary used in text mining considerably. The
dictionary has been used to analyze the frequency of digital terms within the corpus as well
as the distribution within and between different types of schools.

RQ2 has been examined through the analysis of keywords in context (Benoit et al.,
2018; Kronberger & Wagner, 2000).While the descriptive analysis can help stakeholders to
explore curricula and gather fundamental information about their composition, a Keywords
in Context (KWIC) analysis allows to examine how certain words are used in the docu-
ment (Maramba et al., 2015). The keywords as well as the words preceding and following
these keywords are extracted from the corpus. In addition, the exact source (e.g., document
name, page, row) or other meta data can be added for further analysis. One of the risks of
KWIC is the loss of context by selecting to few words surrounding the keyword (Leech &
Onwuegbuzie, 2007). The KWIC deployed to answer RQ1 used the 20 words before and
after the keyword. This way, the sentences that contained the keyword, but also the preced-
ing and following sentence could be analyzed, reducing the risk of context loss. After the
extraction of keywords in their context, the usage of the keywords was examined by allo-
cating the KWIC elements to the different competency fields of the KMK strategy (KMK,
2017a). As a result, statements about the emphasis of the dimension within the curricula
can be made.

4 Results
4.1 RQ1:The Role of Digitalisation in Vocational School Curricula

Within the 831 documents, 200 documents (24%) contain at least one of the features. The
62 different features appear 1133 times over all documents. Table 2 shows the distribution
of digital terms in the curricula of the five main types of vocational schools. The number
of curricula in the corpus for each of the types of vocational school is shown in the column
Curricula. The number of documents that contain any of the digital terms is shown in the
column Digital. The column Rate shows how many percent of curricula of a school contain
a digital term. The column 7erms includes the number of times a digital term appears in

Table 2 Digital terms in the curricula of the five main types of vocational schools

School Curricula Digital Rate Terms
Berufsschule 303 (36.5%) 89 (44.5%) 29.4% 543 (47.9%)
Berufsfachschule 41 (4.9%) 5(2.5%) 12.2% 21 (1.9%)
Berufskolleg 225 (27.1%) 39 (19.5%) 17.3% 248 (21.9%)
Berufsoberschule 40 (4.8) 6 (3.0%) 15.0% 28 (2.5%)
Fachschule 103 (12.4%) 23 (11.5%) 22.3% 127 (11.2)
Berufliches Gymnasium 132 (15.9%) 38 (19.0%) 28.8% 166 (14.7%)
Total 831 (100%) 200 (100%) 24.1% 1133 (100%)
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the curricula and the percentage value in relation to the total number of digital terms in all
documents.

The curricula of the Berufsschule make up most of the majority (36.5%) of curricula in
the corpus. From the 200 curricula that contain a digital term, 44.5% belong to the Berufss-
chule. Almost half of all the occurrences of a digital term can be found in the curriculum of
the Berufsschule. With a rate of 29.5%, close to a third of the curricula of the Berufsschule
contain a digital term. For the Berufliches Gymnasium, the rate of curricula with digital
terms is almost the same, followed by the Fachschule. In contrast, only a small amount of
the curricula of the Berufsfachschule (12.2%), the Berufsoberschule (15%) and the Beruf-
skolleg (17.3%) contain digital terms.

The curricula with the most occurrences can be found within the group of subjects and
degrees that belong to the media sector. The one with the most occurrences belongs to
Berufskolleg. The curriculum for Graphic and Design (Grafik und Design) was imple-
mented in 2019 and contains 89 occurrences. As one of the newer curricula, it does not
describe learning goals and competencies for a single school year, but rather the full three
years students have to participate in the program to get the subject specific degree. In terms
of occurrences, the curriculum is followed by the curricula of Commercial IT (Kaufmén-
nische IT Berufe 2019, 90 occurrences), Media Agent (Medienkaufmann/frau 2014, 84
occurrences) and Digital Print (Mediengestaltung DigiPrint 2004, 55 occurrences), which
all belong to the Berufliche Schule. The number of occurrences keeps declining, with the
curriculum of Design & Media (Profil Gestaltung und Medien 2016), containing 34 occur-
rences. The continued ranking then contains more technical subjects and degrees, such as
Media Technician (Medientechnik FS), Construction Mechanic (Konstruktionsmechani-
ker), Assistance for Media Technics (Medientechnischer Assistent) and Industrial Plant
Mechanic (Anlagenmechaniker), which all belong to the Berufliche Schule.

4.2 RQ2: Digital Competencies in the Curricula of Vocational Schools

The findings of the KWIC analysis (Benoit et al., 2018; Kronberger & Wagner, 2000)
and the consequent assignment of citations to the competency fields of the KMK strategy
(KMK, 2017a) resulted in the following distribution. Half of the citations have been allo-
cated to Problem-solving and Acting (PA), with a strong focus on the usage of tools for
occupation related tasks. The competency field Searching, Processing and Storing (SPS)
makes up 25% of the allocations, with most keywords in the context of internet search. The
distribution of the competency fields is followed by Producing and Presenting and Analys-
ing (PA) and Reflecting (AR) with 10% each. The competency fields with the least amount
of assigned citations are Protecting and Security (PS) and Communicating and Cooperating
(CC) (2.5% each). The distribution is comparable between the different types of schools.

5 Conclusion

The findings of the text mining analysis provide information about the role of digitali-
sation in the curricula of vocational schools in Baden-Wiirttemberg, Germany. At the
moment, a small number (24%) of the curricula include terms that can be assigned to
digitalisation. With regard to RQ1, the proportion differs between the different types
of vocational schools. The mean is skewed by the high number of digitalized curricula
of the Berufsschule. On the one hand, the Berufsschule connects a lot of vocational
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students to digitalisation based on the curricula. On the other hand, the curricula in
the other types of vocational schools fall far behind, resulting in potentially much less
contact with digitalisation for the students at those schools. One of the goals of the
stakeholders involved in curriculum development has to be an increasing proportion of
curricula with digital content, especially at the Berufsfachschule, the Berufsoberschule
and the Berufskolleg. The permeability of the dual system and students’ capability to
choose their own educational paths requires an equal representation of digitalisation in
the curricula of the different types of vocational schools (Virdia & Schindler, 2019).
The challenges of the digitalized workspace (Roll & Ifenthaler, 2020) and the social
expectations towards the dual system (Euler, 2013) can hardly be met with the current
vocational school curricula.

The difference between the intended digital competency goals (KMK, 2017a, 2017b)
and the current implementation in the curricula of vocational schools can also be found in
the findings of RQ2. Although all competency fields can be found in curricula, they are not
equally distributed. The fact that a high number of occurrences have assigned to PA is a
consequence of the subject- and workplace related focus of vocational schools. This focus
includes profession-specific knowledge about specific technical tools. Currently, the view
on digital tools is often limit on their capability to find and store information, which can be
seen in the high rate of occurrences labeled in SPS. Important competencies for a future
in a digital world are inadequately represented (Fraillon et al., 2020). In the time to come,
data privacy, data security, cooperative forms of work and digital citizenship have to be
placed more broadly in the curricula.

From a methodical perspective, this number of curricula containing digital terms is
probably higher, because the dictionary that has been used for the analysis does not con-
tain all features belonging to digitalisation, such as the word internet. The inclusion of
additional terms would indubitably increase the proportion of curricula containing digital
terms. At the same time, adding terms would decrease the focus of the dictionary. The dis-
tributions of the competency fields in the findings of RQ2 would probably change as well.
Given the large amount of mentions allocated to PA and SPS, the overall findings would
not change and might even increase the proportion of the two most prominent competency
fields.

The process of web crawling and the subsequent text mining analysis provide a super-
ficial, yet comprehensive perspective on the curricula of the vocational schools, given the
large amount of analyzed documents. The conclusive findings in the distributions in both
RQI1 and RQ2 would probably only change slightly with a more granular analysis. Such a
refined analyzes is indicated once more of the curricula have been aligned with the CWD.
Especially in regard to RQ2, the presence of the six competency fields could be analyzed
with a focus on the different sub-competencies of the strategy concept (KMK, 2017a,
2017b). In addition, an approach which includes qualitative differences between the identi-
fied terms could overcome the shortcomings of the mainly quantitative approach. While
occurrences have been counted and classified, the study does not uncover differences based
on the quality and significance of specific terms. Further research could identify wording
which is particularly useful to describe the goals of the CWD within the curricula. Such
expressions could be used as best-practice examples for the revision of curricula.

A thorough implementation of digitalisation into the curricula is necessary with regard
to the requirements of the digitalized workspace and a changing society (Balsmeier
& Woerter, 2019; Seeber & Seifried, 2019; Wild & Schulze Heuling, 2020; Wuttke
et al., 2020). Many stakeholders at vocational schools will be able to profit from further
implementations.
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School leaders are enabled to provide necessary infrastructure and tools, because they
can make a connection between the financial investments and the requirements of the cur-
ricula (Dexter, 2008; Hékansson Lindqvist & Pettersson, 2019; Hauge, 2016). Curricula
can be used as guidelines for the selection of incoming teachers as well as the professional
development training of teaching and administrative personnel. Organizational decisions,
such as the cooperation between schools, businesses or research facilities, can be based on
curricula.

Businesses as partners in the dual system can tailor their practical training processes in
accordance with the curricula to provide students with the competencies that are of par-
ticular importance for the specific businesses. Businesses can also use curricula as a sum-
mary of the digital competencies of job applicants with a certain vocational degree.

Teachers interpret curricula as guidelines for meaningful teaching, because they get
reassured about the social acceptance and the relevance of the content they teach (Pahl,
2014). They can inform their students about the reasons why they teach certain topics,
strengthening the basis for constructive alignment within their classes (Biggs & Tang,
2011). As a result, teachers are enabled to plan and conduct their classes (Chan, 2010;
Ellis, 2004; Matos et al., 2019). Dissolving insecurities about the importance of digital
contents in curricula supports the efforts of teachers to cooperate across subjects, classes,
years, vocational programs and the different types of vocational schools.

Students at vocational school will profit the most from the further integration of the
digital competency fields into the curricula. In a continuous process, students can reflect on
their competencies and the competencies in the curricula, which are necessary to success-
fully advance in their education. Aligning the competency fields across different types of
vocational schools will increase the upwards permeability of the dual system and helps stu-
dents to find a vocational training program that fits their skills and interests. Most impor-
tantly, the combined effects of the integration of competency fields into the curricula of
vocational schools will enable all stakeholders to facilitate the development of student’s
digital competencies over all vocational schools (Delcker & Ifenthaler, 2020).

Appendix

See Table 3.
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Table 3 Dictionary of German
expressions and Comparable
English Translation

Funding Open Access funding enabled and organized by Projekt DEAL.
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German Expression

English Expression

Analog-Digital
Analog-Digital-Umsetzer
Analog-Digital-Wandlung
Digital

Digitalagenturen
Digital-Analog-
Digital-analog-Wandlern
Digital-Analog-Wandlung
Digitalanzeige
Digitaldruck
Digitaldruckarbeiten
Digitaldruckausgabe
Digitaldrucke
Digitaldruckfarben
Digitaldruckmaschine
Digitaldruckpapier
Digitaldruckproduktion
Digitaldrucksystem
Digitaldrucktestkeil
Digitaldruckverfahren
Digitalfotografie
Digitalgerit
Digitalisieren
Digitalisierte
Digitalisierung
Digitalisierungsgrad
Digitalisierungsinhalte
Digitalisierungsmanagement
Digitalisierungstablett
Digitalkamera
Digitalmedien
Digitalmedienprodukte
Digitalmedienproduktion
Digital-oszilloskop
Digitalquarzuhr
Digitalsignalprozessoren
Digitaltechnik
Digitalwaage
Digitalwandlung

Analog—digital

Analog to digital converter
A/D conversion

Ddigital

Digital agency
Digital-analog
Digital-analog converter
Digital-analog conversion
Digital display

Digital printing

Digitial printing works
Digital printing output
Digital prints

Digital printing colours
Digitial printing machine
Digitial printing paper
Production in digital printing
Digital printing systems
Digital print vedge
Digital printing process
Digital photography
Digital machine

To digitalize

Digitalized

Digitalisation

Grade of digitalisation
Contents of digitalisation
Management of digitalisation
Digitalisation tablet
Digital camera

Digital media

Digital media product
Digital media production
Digital oscilloscope
Digital quarz clock
Digital signal processor
Digital technic

Digital scale

Digital conversion

The list has been reduced to base forms in consideration of language

differences
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