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Abstract i 

 

Abstract 

The increasing impact of digitalisation on everyday life and the workplace requires 

new digital competencies to facilitate the socio-economic participation of citizens. One 

major avenue to support young people in the changing world is through education. This 

thesis therefore examines the development of vocational schools in the context of 

digitalisation. Theoretical considerations about school quality and models of school 

development form the basis for a multi-perspective research approach, including the 

five main stakeholder groups in Germany’s dual system of vocational training, namely 

students, teachers, school leaders, parents and training companies. The thesis focuses 

on the development of schools as organisational units which operate in a larger 

educational context.  

In the third chapter, curricular standards are investigated as external influence 

factors using a text-mining approach. The chapter examines in which ways these 

standards correspond to national requirements and how they can provide guidance for 

stakeholders at the school level. The fourth chapter focuses on the situation of teachers 

when school leaders decide to introduce digital practices into a school’s routines. The 

fifth and sixth chapters combine the interpretation of quantitative and qualitative data 

in a mixed-method approach to emphasise the relationships between stakeholders and 

different areas of school development, especially during a phase of distance learning. 

Practical implications of digitalisation for the development of vocational schools are 

derived from the research work in chapter seven. These include the significance of a 

shared vision, clear cooperation strategies and a manageable number of educational 

tools. Furthermore, the need to review the established models of school development in 

the context of digitalisation and the characteristics of vocational schools is discussed. 

This thesis claims that it is insufficient to view digitalisation merely as an influencing 

factor on the different fields of school development. Through new modes of exchange, 

digitalisation fundamentally transforms the relationship between the stakeholders of 

development at vocational schools. The way education, organisation, personnel, 

cooperation and technology interact is transforming at the qualitative, quantitative, 

spatial and temporal level.  
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Zusammenfassung 

Der zunehmende Einfluss der Digitalisierung auf den Alltag und Arbeitsplätze 

macht die Entwicklung neuer, digitaler Kompetenzen notwendig, um die sozio-

ökonomische Teilhabe aller Bürger zu sichern. Aus diesem Grund untersucht die 

vorliegende Thesis die Entwicklung berufsbildender Schulen vor dem Hintergrund der 

Digitalisierung. Theoretische Überlegungen zu Schulqualität und Modelle von 

Schulentwicklung bilden die Grundlage eines multiperspektivischen 

Forschungsansatzes, der die fünf Interessengruppen des dualen Ausbildungssystems in 

Deutschland miteinbezieht: Schüler und Schülerinnen, Lehrpersonen, Schulleitungen, 

Eltern und Ausbildungsbetriebe. Die Thesis stellt die Entwicklung von Einzelschulen 

in den Vordergrund. Diese Einzelschulen operieren innerhalb eines größeren 

Bildungskontextes. Im dritten Kapitel werden Bildungspläne mit Hilfe eines Text-

Mining Ansatzes als externe Einflussfaktoren untersucht. Das Kapitel begutachtet, in 

wie fern der Inhalte der Bildungspläne mit nationalen Anforderungen übereinstimmen 

und geht der Frage nach, wie Bildungspläne als Orientierungshilfen für die Akteure auf 

der Schulebene dienen können. Das vierte Kapitel fokussiert die Situation in der sich 

Lehrpersonen befinden, wenn digitale Werkzeuge und Methoden in die Abläufe einer 

Schule eingeführt werden. Im fünften und sechsten Kapitel werden die Ergebnisse eines 

Mixed Method Designs interpretiert. Quantitative und qualitative Daten werden 

herangezogen, um die Beziehung zwischen den Akteuren und den verschiedenen 

Bereichen von Schulentwicklung im Zusammenhang mit digitalem Fernunterricht 

hervorzuheben. Auswirkungen der Digitalisierung für die Praxis, die aus der 

vorliegenden Thesis abgeleitet werden können, werden im siebten Kapitel dargestellt. 

Im Vordergrund stehen eine gemeinsame Vision, klare Kooperationsstrategien und eine 

überschaubare Anzahl pädagogischer Werkzeuge. Zusätzlich wird die Notwendigkeit 

diskutiert, etablierte Modelle von Schulentwicklung unter der Berücksichtigung von 

Digitalisierung und den besonderen Charakteristika berufsbildender Schulen zu 

überdenken. Die Thesis versucht herauszustellen, dass Digitalisierung nicht nur als 

Einflussfaktor auf die einzelnen Bereiche von Schulentwicklung gesehen werden darf. 

Vielmehr führen neue Wege des Austauschs zu grundsätzlichen Veränderungen in den 

Beziehungen zwischen den verschiedenen Akteuren und Bereichen berufsbildender 

Schulen. Das Zusammenwirken von Unterricht, Organisation, Personal, Kooperation 

und Technologie wandelt sich auf qualitativer, quantitativerer und zeitlicher Ebene.
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1. Introduction 

1.1 Motivation 

In September 2021, humanity witnessed the first all-civilian orbital space mission, 52 years 

after Apollo 11 successfully landed on the moon (Thompson, 2021). Neil Armstrong took his 

first steps on earth’s satellite just 66 years after the brothers Wright conducted their motorized 

maiden flight in 1903. From a chronological perspective, the life of the ancient Egyptian queen 

Cleopatra is located closer to the moon landing than to the completion of the Great Pyramid of 

Giza. It therefore does not come as a surprise that Elon Musk is already fantasising about the 

colonisation of Mars (Musk, 2020).  

The radical technological development of the modern era, which began with the industrial 

revolution in the middle of the 18th century, took place at an astonishing and overwhelming 

pace. Manual labour was replaced by steam machines, which themselves became less necessary 

with the invention of combustion engines, until electric generators began to provide the power 

for the ever-growing number of factories. More and more people moved to the cities to sell 

their manpower for cash, instead of struggling as farmers or day labourers in the countryside. 

In the cities, electricity slowly found its way from factories into the households of all social 

ranks. These residences, which had been a combination of dwelling place and workstation for 

thousands of years, became the counterpart to the workplace. The process shaped Western 

society’s perception of privacy and public life (Barker & Hamlett, 2010). The growing 

narrowness in the cities is representative of the socio-cultural upheavals developing hand-in-

hand with the economic changes. New political tendencies emerged from the willingness of 

citizens to participate in the political discourse as well as from the inequality between the 

wealthy and the poor.  

The search for prosperity and growth gradually shaped societies and nations, but also the 

relationship between these two concepts: growing nationalism and imperialism can be 

interpreted as the main courses for the world-wide conflicts in the first half of the 20th century, 

resulting in the disintegration of old power structures and a new understanding of state and 

democracy (Thieme, 2017). Simultaneously, the First and Second World War sustainably 

propelled research and development in all scientific fields, culminating in the arms race of the 

Cold War era. While research facilities in the Eastern and Western hemispheres tried to surpass 

each other in the construction of technology which would give one of the two Blocs the upper 

hand in the global conflict, knowledge, information and communication itself became valuable 
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goods.  

Touraine (1972) and Bell (1975) coined the term post-industrial society to characterise a 

society in which knowledge and information create more economic wealth than the 

manufacturing sector. The increasing value of information was further examined by Porat in 

the late 1970s. He developed the term information economy, defining an economy in which the 

information sector workforce outnumbers that of industry and agriculture (Porat, 1977). Further 

technological developments, especially the growth and spread of the Internet, significantly 

changed the value of information. Webster (2014) uses the term information society to 

accommodate for the relevance of information in modern human society. In his view, economy, 

technology, occupation, space and culture are evolving around information and knowledge: 

Information and Communication Technology (ICT) is increasingly spreading across the globe 

in the form of personal computers, smartphones and Internet connections (DataReportal, 2021). 

More and more people are employed in the ICT sector (OECD, 2014), while the perception of 

time and distance have been changed by the implementation of broadband Internet connections, 

video conferencing tools (K. Massner, 2021) and instant messaging services (Cameron & 

Webster, 2005). The digital space is being used to “participate in the production and distribution 

of culture” (Balkin, 2003, p. 1) and the consumption of digital media (Andersen & Strömbäck, 

2021; Weingartner, 2021).  

The significance of these trends for the field of education can be shown from two 

perspectives, one that focuses on competencies and one that focuses on the facilitation of those 

competencies through educational tools and methods (Collins & Halverson, 2018). In a 

changing world, people require new digital competencies to be able to participate in society 

(Buentello-Montoya et al., 2021; Ilomäki et al., 2016; Janssen et al., 2013). The Digital 

Competence Framework of Citizens, or DigComp 2.0, lists five main fields of digital 

competencies (Vuorikari et al., 2016). These competencies include the capability to operate 

“various digital technologies, such as mobile devices, apps, network services and so on” 

(Falloon, 2020). Another aspect is data literacy, the skill to search, evaluate and manage digital 

data (Henderson & Corry, 2021; Koltay, 2017; Tsai & Wu, 2021). Communication and 

collaboration using digital technology is considered a part of digital competencies as well 

(López-Meneses et al., 2020). Digitally competent citizens additionally need to be able protect 

their personal data (Horn & Otto, 2021; Schüller, 2020), but also their physical and 

psychological health (Larsson-Lund, 2018; LoBuono et al., 2021). Evaluating the impact of 

ICT usage on the environment is a key concern of the sustainability understanding of digital 

competencies (Chekanushkina et al., 2021; Luthra & Mangla, 2018). The fifth aspect of digital 



1 Introduction 3 
 

competencies is often summarised as problem solving (Godhe, 2019). From a technical 

perspective, problem solving can be interpreted as repairing or fixing digital tools and digital 

environments (Osiurak & Heinke, 2018). Problem solving also includes the capacity to identify 

personal development goals and to make the right decisions on how to overcome skill and 

knowledge gaps. Creative and innovative digital solutions are listed under problem solving as 

well. Facilitating the competencies to enable citizens to make informed decisions (Ganz et al., 

2019; M. Schneider, 2018), participate in socio-political discourses (Calderón Gómez, 2021; P. 

König & Wenzelburger, 2019; M. H. Nguyen et al., 2020), assert themselves on the job market 

(Kiss, 2017; Pichler & Stehrer, 2021), express their creativity, and address problems is the 

primary responsibility of education.  

Following Collins and Halverson (2018), digitalisation also expands the tools and methods 

used in education. ICT can be used in the classroom in the form of various tools, such as 

computers (Falck et al., 2018; Mims-Word, 2012; Patterson & Patterson, 2017), tablet PCs 

(Conrad & Schumann, 2021; Delcker et al., 2016; Ifenthaler & Schweinbenz, 2016; Montrieux 

et al., 2015; Otterborn et al., 2019), smartphones (Hochberg et al., 2018; Lindberg et al., 2017) 

or interactive whiteboards (Hennessy, 2017; Mata et al., 2016; Tosuntaş et al., 2015). ICT is 

also a key factor for designing new modes of instruction such as flipped classroom settings 

(Mohamed & Lamia, 2018; Strelan et al., 2020; Zainuddin et al., 2019) and blended learning 

approaches (Dziuban et al., 2018; Hrastinski, 2019) or for the implementation of gamification 

in educational settings (Sangkyun Kim et al., 2018; Majuri et al., 2018). At the same time, 

educators can scale the provision of instructions, transforming the traditional classroom. 

Through online education (Damşa et al., 2021; McPherson & Bacow, 2015) and Massive Open 

Online Courses (Egloffstein, 2018; Hoxby, 2014; Shapiro et al., 2017) the boundaries of the 

classroom are dissolved in terms of classroom size as well as temporal and geographical 

location.  

In addition, new forms of digital media can be used to convey the content of educational 

processes. Videos (Bateman & Schmidt-Borcherding, 2018; Carmichael et al., 2018), podcasts 

(L. König, 2021; O’Callaghan et al., 2017), games (Hawlitschek & Joeckel, 2017; Lamb et al., 

2018; Platz et al., 2021) or educational apps (Cherner et al., 2014; O’Callaghan et al., 2017) are 

examples of formats which complement the printed book, traditional worksheets or overhead 

projector presentations.  

Furthermore, digitalisation is entering education as its own form of content. Educators are 

providing learning material about data privacy and protection, the history of the Internet, 

sociological approaches to the information society, the potential of the Internet of Things or the 
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technical details of Industry 4.0 (Angell & Tewell, 2017; Roll & Ifenthaler, 2021; Voas & 

Laplante, 2017; Webb et al., 2017).   

New ways of assessing and evaluating learning processes and outcomes have also entered 

the field of education. Students no longer have to wait for revisions if their online assignments 

are automatically checked and graded. Instead of writing lengthy papers, they are tasked with 

website design, video production or virtual poster preparation to verify and record their learning 

activities (C. W. Chen, 2018; Hall & Jones, 2021). Stakeholders can provide their institutions 

with cost-effective, scalable tools to evaluate the educational organisation at its different levels 

and from multiple perspectives (Delcker & Ifenthaler, in press; Huber & Helm, 2020). While 

school leaders can survey teachers, students or parents at the macro level, teachers might use 

short quizzes or other online tools to get feedback from their students at the classroom level 

(Peña-Lévano, 2020; Zou & Lambert, 2017). ICT and especially Artificial Intelligence can 

further enhance educational processes and support personalised learning. Machine Learning 

algorithms, Educational Data Mining and Natural Language Processing have the potential to be 

used in Intelligent Tutor Systems, Learning Analytics applications and automated 

recommendation solutions (Ifenthaler et al., 2020; Kärner et al., 2021; Murphy, 2019; U. 

Schmid et al., 2021; Schumacher & Ifenthaler, 2017; Seufert et al., 2021; Zawacki-Richter et 

al., 2019). The statement regarding changing competencies, tools and contents is relevant for 

the entirety of the vocational educational training system: all domains can be found within the 

vocational schools, but also at the workplace of apprentices in the training companies (Berisha-

Gawlowski et al., 2020; Euler & Wilbers, 2018; Freiling & Mozer, 2020; Harteis, 2018).  

The potential of ICT to facilitate students’ digital competencies does not arise out of the 

technology itself. On the contrary, the meaningful integration of ICT into the context of 

education is characterised by reciprocal dependencies (Bulman & Fairlie, 2016; A. Delgado et 

al., 2015). In particular, teachers’ own competencies to integrate ICT in the classroom (Hsu, 

2015; Koehler et al., 2014; Kuijpers et al., 2010; Mishra & Koehler, 2008; Tondeur et al., 2018), 

suitable didactical concepts (Drossel & Eickelmann, 2017; Ilomäki, 2008; Lewin & McNicol, 

2015), an understanding of stakeholders’ attitudes (Guggemos & Seufert, 2021; Håkansson 

Lindqvist & Pettersson, 2019; Tondeur et al., 2017) as well as the digital and organisational 

infrastructure at the school (Francom, 2020; Kerres, 2020; Pettersson, 2018) stand out as key 

factors which support students learning through digitalisation.  

In the past, the education system in Germany has not been able to systematically and broadly 

integrate ICT into its schools and universities. In an international comparison, the technological 

infrastructure to support ICT is underdeveloped (Fraillon et al., 2020). Although a wireless 
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LAN connection is available to 50% of the students, only a third of vocational schools are 

equipped with a fibre optic connection between the school network and the Internet (European 

Commission, 2019; McCoy et al., 2016). Fraillon et al. (2020) see the students’ lack of ICT 

competencies as a direct result of these infrastructural conditions: almost 30% of German 

students show very low or low ICT competencies. The problematic infrastructure and the usage 

habits of the German teachers are mutually dependent. Compared to their European colleagues, 

teachers in Germany implement ICT less frequently into their classes. Teachers are further held 

back by the fact that ICT is not as present in teacher education programmes and K-12 curricula 

in Germany as in other countries (Labusch et al., 2020). Until recently, it appeared as if the 

various areas of ICT and their potentials for education were stuck in an entrenched circle: even 

where investments into infrastructure were made, teachers struggled to make meaningful 

changes to their teaching practices because they did not possess the necessary competencies. In 

return, the learning outcomes for students didn’t improve. And these experiences were 

encountered by a hesitant public. As a result, the public pressure on policy makers stayed 

relatively low and digitalisation was not integrated into state-wide curricula. Unchanged 

curricula prevented further investments into technological infrastructure, as well as 

improvements of pre-service and in-service teacher training, leading to a further stagnation of 

ICT implementation processes in educational institutions.  

The slow implementation of digitalisation in school development has negative 

consequences for all students and institutions in Germany’s educational system. But Germany’s 

vocational schools are particularly affected. The requirements of future theoretical and practical 

digital competencies emerge at the intersection of institutionalised learning and practical 

training (Berisha-Gawlowski et al., 2020; Euler & Wilbers, 2018; Freiling & Mozer, 2020). 

The work reality of apprentices in training companies and the educational environment of 

vocational schools are drifting apart. While employers demand skills in the operation of 

increasingly complex machines and deeper understanding of processes in highly digitalised 

workplaces (Billett, 2020), vocational schools fail to provide basic digital infrastructure or 

didactical concepts to facilitate these competencies (Fraillon et al., 2020).  

The circumstances in the educational system in Germany in general and at the vocational 

schools in particular are gradually changing. The transformation process is mainly initiated by 

motivated school leadership and teachers at the school level (Zylka, 2018). At the political level, 

the Standing Conference of the Ministers of Education and Cultural Affairs (Ständige 

Konferenz der Kultusminister der Länder – KMK) published a nation-wide strategy for the 

future development of education in Germany in December 2016 called ‘Bildung in der digitalen 
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Welt’ (education in the digital world). This strategy is supposed to create the foundation for 

further digitalisation processes through the implementation of curricula changes, the revision 

of teacher education, infrastructural investments, educational media development, the 

introduction of e-government programmes and the creation of a comprehensive legal 

framework (KMK, 2017b). The ‘DigitalPakt Schule’ (digital pact for schools) of the KMK is 

closely connected to this strategy and focuses on the regulation of the financial responsibilities 

of the federal states in cooperation with the federal government (KMK, 2019a). Supplementary 

agreements to the digital pact for schools have been concluded in the wake of the COVID-19 

pandemic in 2020 and 2021, when schools were forced to switch from on-site teaching to forms 

of digital distance teaching. Stakeholders and decision makers at vocational schools need 

further support to be able to profit from the changing legal conditions and enhance the 

implementation of digitalisation at their respective institutions. The aim of this thesis is 

therefore to provide the vocational schools in the German state of Baden-Württemberg with 

feasible ideas and recommendations for the integration of digitalisation into school 

development, based on multi-perspective theoretical assumptions and empirical methods.  

 

1.2  Research Questions of this Thesis 

Vocational schools are one of the main facilitators of digital competencies in Germany’s 

vocational and educational training system (Deissinger, 2015; Euler, 2013; Haasler, 2020; 

Niegemann, 2020; Pilz & Wiemann, 2021). Their capability to prepare students for a successful 

life in a world that is increasingly permeated by digitalisation depends on various issues. Formal 

standards can predefine learning content and learning goals (Harvey & Green, 1993). Teachers’ 

competencies (Caena & Redecker, 2019; Redecker, 2017), based on their attitudes (Falloon, 

2020; Guggemos & Seufert, 2021) and training (Roll & Ifenthaler, 2021; Sánchez-Cruzado et 

al., 2021; Tondeur et al., 2017, 2018), determine how effectively they can use the available 

tools in their teaching (Gil-Flores et al., 2017; Huber & Helm, 2020; Kerres, 2020). Ultimately, 

vocational schools, as organisational entities, are being tasked to merge the manifold 

determinants of digital education and the perspectives of different stakeholders to foster future-

oriented learning environments(Eickelmann & Gerick, 2018; Ilomäki & Lakkala, 2018; Rolff 

& Thünken, 2020; Zylka, 2018).  

The research questions guiding this thesis therefore focus on a multitude of areas and 

perspectives. Curricula guidelines present an important factor for the goals that vocational 

schools choose in school development processes (Ifenthaler, 2019; Matos et al., 2019; Webb et 
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al., 2017). Consequently, this thesis examines the formals standards which stakeholders at 

vocational schools find in the form of curricular requirements in the context of digital 

competencies (RQ1). Furthermore, the thesis seeks to identify organisational and infrastructural 

prerequisites within a school which enable teachers to integrate digital teaching methods 

(Bellin-Mularski et al., 2016; Fraillon et al., 2020) and to overcome the challenges of the switch 

from traditional online training to digital formats (RQ2) (Heinen & Kerres, 2015; Sokal et al., 

2020). The perspective of teachers has to be expanded to include the multiple stakeholder 

interests at vocational schools, especially those of students, parents, school leaders and training 

companies. This includes the connection between students’ perceived learning success and the 

organisational conditions at vocational schools in times of digital distance learning, another 

research question of this thesis (RQ3). Consequently, the thesis raises the question whether the 

digitalisation of vocational schools can be enhanced through the ideas, attitudes and preferences 

of the different individuals who distinguish these special forms of educational institutions 

(RQ4). Four research studies were conducted to investigate contextual factors, perspectives of 

multiple stakeholders and the interdependency of organisation, class room practice, personnel, 

technology and cooperation at vocational schools in the German state of Baden-Württemberg. 

The thesis investigates: 

• the formal integration of digitalisation into vocational school curricula 

• teachers’ perspective on the introduction of digital distance learning 

• school organisational settings as an influence on students’ perceived learner success 

• stakeholders’ experience with digital distance learning in a time of crisis. 
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A graphical representation of the research foci and the related studies can be found in Figure 

1-1. The methodological approaches and a quantitative summary of the studies can be found in 

Table 1-1. 

 

Figure 1-1  

Research Foci and Related Studies 
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Table 1-1  

Summary of Research Studies included in this Thesis 

Study 

Chapter 

Study 1 

Chapter 3 

Study 2 

Chapter 4 

Study 3 

Chapter 5 

Study 4 

Chapter 6 

Research 

question 

 

RQ1 RQ2, RQ4 RQ3 RQ3,RQ4 

Reference Delcker, J 

(accepted). 

Digitalization in 

the Curricula of 

Vocational 

Schools  

Text Mining as an 

Instrument of 

Curricula 

Analysis. Tech 

Know Learn. 

Delcker, J. & 

Ifenthaler, D. 

(2021). Teachers' 

perspective on 

school 

development at 

German 

vocational 

schools during the 

Covid-19 

pandemic. 

Technology, 

Pedagogy and 

Education, 30(1), 

125–139.  

Delcker, J., & 

Ifenthaler, D. (in 

press). Distance 

learning and the 

influence of 

schools’ 

organisational 

characteristics on 

the students 

perceived 

learning success. 

In V. Dennen, C. 

Dickson-Deane, 

X. Ge, D. 

Ifenthaler, S. 

Murthy, & J. C. 

Richardson 

(Eds.), Global 

perspectives on 

educational 

innovations for 

emergency 

situations. 

Springer. 

 

Delcker, J. & 

Ifenthaler, D. 

(under review). 

Distance learning 

and the 

transformation of 

vocational 

schools from a 

qualitative 

perspective. 

Front.Educ. 

Research 

design 

Mixed method 

design  

Qualitative 

research approach  

Quantitative 

research approach 

Qualitative 

research approach 

Methods Text-mining, 

content analysis 

Guided interview Questionnaire Structuring 

content analysis 

Sample 

size 

 

830 documents N = 18 N = 3872 N = 1493  

Research 

foci 

Curricula as 

context factors of 

school 

development 

Teachers’ 

challenges and 

coping strategies 

in the introduction 

phase of digital 

distance learning 

Influence of 

organisational 

development on 

the perceived 

learning success 

of students 

Students’, 

teachers’, school 

leaders’, parents’ 

and training 

companies’ 

perception of 

digital distance 

learning 
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1.2.1 Digitalisation in the Curricula of Vocational Schools (Study 1) 

The first study investigates an important contextual factor with regard to the integration of 

digitalisation in vocational school development. 831 state-wide curricula of vocational schools 

are analysed for the occurrence and the specific usage of keywords of digitalisation. The 

primary research question focuses on the identification of apparent indicators for digitalisation 

in the formal documents. It examines whether the inclusion of digitalisation in the curricula is 

connected to the heterogeneity of the different types of vocational schools and their respective 

stakeholders.  

The second research question examines the alignment of the analysed curricula with the 

KMK strategy Education in the Digital World. The study aims to emphasise the need for a 

holistic approach to the necessary competencies stated in the KMK strategy rather than focusing 

on a technical perspective 

 

1.2.2 Teachers’ Perspective on School Development at German Vocational Schools 

during the COVID-19 Pandemic (Study 2) 

The second study focuses on the perspective of teachers on the introduction of digital 

teaching practices at vocational schools. Besides the intrapersonal prerequisites for teaching 

with technology and the change in learning and teaching attitudes, preconditions concerning 

schools as part of a learning organisation are examined. A qualitative interview study including 

N = 18 participants is conducted to identify challenges for teachers, the role of school 

leadership, and cooperation between stakeholders. The goal of the study is to examine factors 

which support teachers in overcoming challenges in the transformation process from on-site to 

digital distance education. The first research question investigates the influence of a school’s 

technological infrastructure, including hardware, software, server structure, network 

capabilities and technological support. The second research question explores the significance 

of organisational development as a support for teachers, such as a school’s agenda, 

communication strategies and support for collaboration. Success factors and limitations of 

digital teaching and learning are examined by the third research question. The final research 

question widens the perspective from the transition phase towards the sustainable integration 

of digitalisation in school development, focusing on the areas which teachers deem helpful for 

their teaching and learning. 
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1.2.3 Distance Learning and the Influence of Schools’ Organisational 

Characteristics on Students’ Perceived Learning Success (Study 3) 

In the third study, the influence of organisational characteristics on students’ perceived 

learning success is evaluated. The study is part of the project Check-up Distance Learning 

carried out in cooperation with the Ministry for Culture, Youth and Sport of Baden-

Württemberg. A total of 1763 students from 15 vocational schools in Baden-Württemberg, 

Germany provided data to examine which various organisational factors affect their learning 

and how they do so, including teachers’ adaption to the COVID-19 crisis, assessment 

regulations and clearness of procedure instructions amongst other things. The second research 

question of the study addresses the implementation of media expansion plans as an instrument 

for school development with regard to students’ perceived learning success.  

The data collection process for this paper includes the data of additional stakeholders, 

namely teachers, parents, school leadership and training companies. School leaders are 

provided with a detailed descriptive data report as a summary of the stakeholders’ perception 

of school development.  

1.2.4 Distance Learning and the Transformation of Vocational Schools from a 

Qualitative Perspective (Study 4)  

The data collection in Study 3 includes an open question format. The answers of N = 1493 

participants are used to examine two research questions. The first addresses the perspective of 

students, teachers, parents, school leaders and training companies with regard to the digital 

distance situation at 15 vocational schools. The identification of vocational school-specific 

factors is paramount. The goal is to enhance the data collection of Study 3 to further improve 

the research instrument, by uncovering items which have not been sufficiently considered. In a 

second research question, practical ideas and suggestions from within the different stakeholder 

groups are identified, emphasising their role in the digitalisation of vocational school 

development.  
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1.3 Structure of the Thesis 

This thesis is organised into seven chapters. A description of the motivation to investigate 

digitalisation in school development with regard to vocational schools is described in Chapter 

1. The chapter highlights the important changes in education taking place on a global scale: the 

prevalence of ICT has a deep impact on all fields, and as a result, stakeholders in education 

have to revise their theoretical concepts and practical approaches. Chapter 2 outlines the 

theoretical foundation of this thesis, including the definition of key constructs. The position of 

vocational schools as an important part of Germany’s dual system is explained. The term 

“school quality” and its multiple meanings are critically discussed. These considerations form 

the basis for different perspectives on school development and can be used to make a conceptual 

distinction between school development and school reform. Three different models are 

specifically discussed in this chapter. The models illustrate the various development fields 

which are essential for the successful integration of digitalisation into school development.  

In Chapters 3, 4, 5 and 6, the four research studies forming the major empirical contribution 

of the thesis are presented. Chapter 7 then summarises the main findings of the thesis. 

Implications for the theory and practice of school development at vocational schools are 

derived, keeping in mind the limitations of the work. A final conclusion takes a look at arising 

research questions and opportunities, incorporating approaches from adjacent research areas.  
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2. Conceptual Foundation of the Thesis 

Explicit definitions are required to develop empirical research questions from existing 

theoretical preliminary considerations and to incorporate the results of empirical works into 

theory. The following chapter presents a summary of the vocational school and training system 

(VET) in Germany, with a focus on the federal state of Baden-Württemberg. The description 

of the VET includes a short summary of the important stakeholders involved in the development 

of vocational schools. The discourse about school quality establishes the term as a key aspect 

of school development processes. The last section covers three models of school development 

and puts them in the context of digitalisation in vocational schools. The strengths and 

weaknesses of the different models are discussed, as well as their relevance for the further 

research process of this thesis. 

 

2.1  Vocational Schools in Germany 

Responsibility for the education system in Germany lies with the 16 German federal states, 

based on their sovereignty in matters of education and culture (Arends, 2017). This sovereignty 

is one of the reasons for the various types of schools in the heterogeneous education systems of 

the federal states. While this also includes the different vocational schools, the purpose of the 

vocational schools across Germany can be classified into three main objectives: the promotion 

of economic productivity, social integration and individual development (Euler, 2013).  

Vocational schools in Germany are an important part of the German vocational and training 

system (VET) (Protsch & Solga, 2016), covering 324 recognised  apprenticeships (BIBB, 

2021). While training companies provide practical competencies and real-life conditions, 

vocational schools facilitate mostly theoretical knowledge to support students in completing 

their vocational training (Gessler, 2017). This dual principle, better known as the dual system, 

impacts the learning in the vocational context in several ways: the integration of theory (school) 

and practice (training company) links thinking and action, both from a systemic and a case-

based perspective. As a result, the vocational students acquire skills that are relevant for 

individual businesses and training companies, but also for the professional branch and the 

labour market in its entirety (Euler, 2013). The shared responsibility of schools and training 

companies is reflected in the financing structure of the dual system. While the state covers the 

cost of the school-based components, the training companies pay for the firm-based component 

(Protsch & Solga, 2016). 
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In accordance with German federal law, attending vocational school up to the age of 18 is 

mandatory (Deissinger, 2015). As an extension of federal law, students in Baden-Württemberg 

who have an apprenticeship contract with a training company are required to attend a vocational 

school for at least three years, regardless of their age (Vossenkuhl, 2010). This time can be 

reduced if the students already attended a vocational school based on a different training 

programme. Compulsory school attendance can also directly be included into apprenticeship 

contracts (IHK Stuttgart, 2021). 

The International Standard Classification of Education framework (ISCED) can be used to 

compare education systems across different countries and to view the VET from an 

international perspective. Two main cross-classification variables are used in the framework. 

The first, the level of education, ranges from early childhood education (level 1) to the doctoral 

level (level 9). The second variable is the field of education, for example science, health or law 

(OECD, 2015). The vocational schools are assigned to the ISCED levels 3 (upper secondary 

education) and 4 (post-secondary non-tertiary education/tertiary education) and aim at 

providing students with the necessary skills for those workplace environments which do not 

require a university degree. In Baden-Württemberg, up to 15 different (sub-)types of vocational 

schools can be included under the ISCED levels 3 and 4 (Delcker & Ifenthaler, 2020). The 

mean student age is 20 years and most students finish their vocational school training between 

the ages of 20 and 22 (BIBB, 2020). Six main types of vocational schools can be identified in 

Baden-Württemberg (statistik-bw, 2020), which concentrate on improving the current 

education level of students as related to their chosen career. For example, the so-called 

Berufskolleg (vocational college) can be attended by students wishing to acquire general skills 

and knowledge for the workplace. In the Berufsschule (part-time vocational school), the 

educational progress is strongly intertwined with practical vocational training (Deissinger, 

2015), emphasising subject-specific knowledge in areas such as commerce, electronics, 

metallurgy or health. In the so-called Berufsschulzentren (vocational school centres), different 

types of vocational schools are combined into one organisational unit. The structure of these 

organisational units can vary between different vocational centres, based on the type of included 

vocational schools, the offered vocational training programmes or the disciplines taught. 

The vast number of different types of school enables students and stakeholders to find the 

right type of school for their current level of knowledge and the skills they require. In addition, 

the school system values transition and permeability into the higher ISCED levels (Pleshakova, 

2019). It is common practice to graduate from a vocational school, join the workforce for some 

time, and then to continue one’s education by obtaining a university degree (Virdia & Schindler, 
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2019). On the other hand, especially low-achievers in the lower ISCED levels of the VET 

system are at risk of remaining stuck in qualification processes which do not effectively enhance 

their chances in the labour market (Brzinsky-Fay & Solga, 2016).  

The basic structure of vocational teacher education in Germany is similar in all federal 

states. Teacher education for vocational schools occurs mainly in universities, where pre-

service teachers are taught the theoretical background of at least school subjects. In the second 

phase of teacher education, a two-year teacher training combines practical class teaching in 

schools with a specialised programme at teacher-training institutions (Cortina & Thames, 

2013). It is relatively common for teachers at vocational schools to have a practical background 

in the fields they teach, because of the subject-specific, workplace-related knowledge being 

provided at the vocational schools (Schelten, 2009). In many cases, they worked in their specific 

fields for some time before becoming teachers.  

Terhart (2019) describes the system of initial teacher education in Germany as intensive 

and ambitious. On the other hand, the in-service teacher education is not well developed 

because it is mainly conducted through seminars and workshops, which might not meet the 

requirements for individual teacher development. Although teachers are obliged to participate 

in in-service teacher education programmes in all 16 federal states, there are no reliable 

statistics for the number and quality of seminars and workshops they attend (Grothus et al., 

2018).  

One problem facing the vocational school system is a lack of teachers. The reduction of 

teachers’ social mobility is seen as one reason for the predicted lack of teachers in Germany 

(Terhart, 2019). The diminished mobility results from the different and complex school systems 

throughout the various federal states (Scheller, 2018). Federalism in the educational sector 

makes it difficult for the education systems to adapt to changing international standards, to 

include findings from educational science, or to react to technological innovation (K. K. Wong 

et al., 2018).  

Five main stakeholder groups involved in school development can be derived from the 

considerations on vocational schools in Germany. The first is the students of the vocational 

schools. The second group consists of the teachers, who are the main facilitators of education 

within the schools. School leadership in the vocational schools is mainly in the hands of 

principals and their representatives. Depending on the size of the school and their specific 

organisational structure, leadership teams are implemented. Principals, representatives, 

leadership teams and school administration are all included in the ‘school leadership’ 

stakeholder group. Although many of the students in vocational schools are adults, parents can 
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be considered as the fourth group of stakeholders. Finally, training companies, as important 

cooperation partners and the second half of the dual system, form the fifth stakeholder group.  

Other stakeholders in the development of vocational schools in the context of digitalisation 

can be identified, such as the federal administration, national policy makers and society as a 

whole. The following sections on school quality and school development explain the selection 

of the stakeholders and their role for vocational schools in greater detail. 

 

2.2  School Quality 

School quality is one of the most central terms in the field of school development (Kasper, 

2017). When school development is understood as the development of single schools, school 

quality can be interpreted as the main objective of school development. The complex 

interactions and interdependencies have been identified in the theoretical discussion of school 

development. The OECD’s short definition for the term ‘quality’ can be used as a starting point 

for the attempt at a classification: quality is the “the totality of features and characteristics of a 

product or service that bear on its ability to satisfy stated or implied needs” (Glossary of 

Statistical Terms, 2006; International Organization for Standardization, 2015). Quality 

describes the state of an object in relation to the expectation of an individual towards this object. 

This relationship between individual and object is one of the key differences between quality 

and other descriptive terms, such as size, consistency of substance or temperature. An observed 

object is always bigger or smaller than another one, independently of the observer. A product 

is made out of a certain material, or its temperature can be objectively measured. In contrast, 

whether a product or service is of good or bad quality is highly dependent on the needs of the 

observer, for example a customer. Suppliers of products or services can consequently adjust the 

quality of the provided goods or facilities to match the quality expectations of the customers, 

based on their specific requirements. 

While this definition of quality might be sufficient from an economic or technological 

viewpoint, it has many shortcomings when used for schools. First of all, it can be argued 

whether a school provides a product or a service (Harvey & Green, 1993). The competencies 

students possess after they finish schools could be interpreted as the outcome of a production 

process. After a student enters school, the teachers start to shape the existing knowledge and 

skills (the base product) through instruction, based on a curriculum. This curriculum serves as 

a blueprint for the desired competencies (the end product) a student should hold after 

graduation. Much like an assembly line, different teachers shape different parts of the student’s 
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competencies through different subjects. But very unlike a real factory, the competencies which 

emerge from the educational processes differ between the students. This is, among other factors, 

due to the individual competencies which students possess at the start the schooling process, 

their individual interests and learning preferences, the variance in teachers’ instructional 

methods and their influence on students’ learning (Panayiotou et al., 2014).  

The same arguments hold for the interpretation of education as a service. If two customers 

buy the same service, such as a data plan from an Internet provider or a ticket for public 

transportation, they will end up with the same service. They will have the same amount of data 

or will end up at the same bus stop. Even if a school provides the same service to all students, 

the outcome will always be based on the different individuals. The education as a product as 

well as the education as a service perspective both fail to integrate the interrelation between 

students and teachers and their individual characteristics, which play a major role in educational 

processes (Drachsler & Kirschner, 2012; Gagné et al., 2005). Scapp (2016) underlines another 

important aspect when he states that the educational process starts before a student enters school 

and continues even after the students leaves the school. The trend towards the 

commercialisation of schools and the transformation of education into a product, especially in 

the US, has been critically reviewed. Researchers have raised concerns about students’ health 

and the risk of segregation between students or different socio-economic backgrounds (Molnar, 

2003).  

The second part of the OECD definition includes specified or implied needs. While the 

requirements for a product or a service can often be exactly specified, for example the storage 

capacity of a USB drive or the transmission speed of a cable connection, the requirements of 

different stakeholders in the school context are seldom precise or measurable. Not 

uncommonly, the needs of different stakeholders are even contrary or might be mutually 

exclusive. A prominent example for a quantifiable requirement which is difficult to measure is 

the quality of teaching as part of school quality (Goos & Salomons, 2017; Johansson & 

Myrberg, 2019; Kunter & Baumert, 2007; Praetorius et al., 2017). The number of students per 

class is an example for a requirement which is valued differently by different stakeholders. 

Research suggests that students benefit from smaller number of students per class (Blatchford 

et al., 2011; De Paola et al., 2013; Hattie, 2005, 2012). On the other hand, fewer students per 

class require a higher number of teachers, which results in rising labour costs for the school 

administration (Brewer et al., 1999; Reichardt, 2000).  

The problematic specification of needs with regard to school quality carries over to the 

implied needs. Put simply, an implied need for school quality is the education of students, but 
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the question of the educational content and the educational methods which characterise a high 

quality school are constantly reshaped and re-evaluated by society (Lucey, 2003; Mitter, 1987) 

and cannot be predefined as implied needs.  

The insufficient possibility to merge the ISO definition with the school context necessitates 

further considerations. The examples illustrate that school quality can be hierarchically 

embedded into the context of educational quality. Educational quality can be used as a term that 

describes features of quality which hold for all educational processes and institutions (Colby & 

Witt, 2000; Dib, 1988; Duvekot, 2015; Fennes & Otten, 2008; Vilcea, 2014), including the 

different types, forms and levels schools, from pre-primary to tertiary education (Lichtenberg, 

2015; S. L. Schneider, 2021). Consequently, school quality can be used as a collective term for 

the validation of characteristics of the school as a single entity, such as teaching quality 

(Creemers et al., 2013; Kyriakides et al., 2013; Panayiotou et al., 2014; Scott, 2016; Stronge, 

2018), infrastructural quality (J. M. P. Q. Delgado, 2016; Fu et al., 2021; Mishnick, 2017; 

Walbe Ornstein et al., 2009; Whitehead et al., 2013), professional school leadership (Barblett 

& Kirk, 2018; Mitchell et al., 2015; Pietsch et al., 2016) or interoperability.  

Harvey and Green (2000) underline the multiperspectivity of school quality. They identify 

five interrelated perspectives which suit specific characteristics of school quality, namely 

Quality as Exception, Quality as Consistency, Quality as Expediency, Quality as Adequate 

Equivalent and Quality as Transformation. Quality as Exception (1) includes the concept of 

quality as exclusiveness, such as elite schools or universities. This traditional idea implies the 

notion that quality is connected to a certain form of uniqueness, which contradicts the 

possibility to gradually measure quality. Two additional concepts can be attributed to Quality 

as Exception through the introduction of standards. These standards can either be satisfied or 

surpassed. Surpassing standards as a quality characteristic for a school combines outstanding 

preconditions, such as school equipment or a preselection of students, and outstanding results. 

While this perception might contradict the intended equal support of all children (Gerecht, 

2006), it can be also used as a legitimisation for the promotion of intellectually gifted students 

(Persson, 2010). Harvey and Green (2000) emphasise the inseparability of teaching standards 

and quality, as depicted by Church (1988), and the autonomy of educational institutions to 

determine individual standards. The institutions can therefore detach themselves from the 

concept of exclusiveness or uniqueness. Simultaneously, the possibility to compare different 

institutions based on standards is decreased.  

Quality as Consistency (2) strongly focuses on processes and is related to the implied needs. 

From this perspective, a high-quality result is achieved through an educational process which 
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takes place flawlessly. The avoidance of mistakes during the process is supposed to be 

guaranteed by all members of the organisation. A transmission of these assumptions into 

educational organisations can be problematic, because a standardisation of educational 

processes is only feasible and reasonable to a certain degree. In addition, faultless learning and 

the denial of possible failure contradicts established learning theory (Metcalfe, 2017; Tulis et 

al., 2016).  

Quality as Expediency (3) connects quality with consumer demand and the mandate of 

institutions. This facet has already briefly been touched on above, when the question of 

education as a product or service was raised. Harvey and Green acknowledge the fact that the 

needs of customers can change. Additionally, the needs of customers are mediated through 

“available technology and time” (Harvey & Green, 2000, p. 9). This mediation process can also 

be found in schools. Schools are hardly able to create the perfect educational product for every 

student. Instead, teachers much more often design educational instructions in a way that fits the 

interests, preferences and competencies of the majority of students in the classroom to facilitate 

their learning process (Lee & Hannafin, 2016; Walker & Baets, 2009; K. M. Wong, 2021). In 

contrast to the learner demand approach, the mandate of the institutions approach shifts the 

perspective to the self-imposed quality criteria of educational institutions. A school is of good 

quality when it meets its chosen goals. Programmes, methods and tools to control for and fulfil 

intra-institutional expediencies are covered by the terms educational quality control (Boyle & 

Bowden, 1997), quality assurance (ET2020 Working Group on Schools, 2018) or quality 

management (Crissien-Borrero et al., 2020; Sahney et al., 2008). A key issue for both the learner 

approach and the institution approach is the difficulty to identify the specific needs and 

expectations, because they are constantly changing as well as changing dependently of each 

other (Jacob & Wilder, 2010; Lobo & Gurney, 2014; Mori & Stracke, 2021; OECD, 2007; 

Poedjiastutie & Oliver, 2017; Sloat et al., 2018).  

The fourth dimension of quality is Quality as Adequate Value. The presumed laws of 

economy form the basis of this approach. It is assumed that educational institutions strive for 

the most efficient use of funds to reach their goals when they are under the pressure of 

competition. The most efficient institution is the one with the highest quality. The allocation of 

funds for research projects (McNay, 2015; Tuffaha et al., 2019) or the public sector (Almarri 

& Boussabaine, 2017; Siemiatycki & Farooqi, 2012) are known examples for this perspective 

on quality. In Germany, especially universities and their affiliated research facilities are 

influenced by this approach through the introduction of international ranking systems (Çakır et 

al., 2015; Mahat, 2007; Vernon et al., 2018) or the introduction of the Excellence Initiative 
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(Imboden et al., 2016). Oelkers postulates an increasing competition between the schools on 

the K-12 level in Germany, which he traces back to parents’ and students’ freedom of choice 

with regard to school sites (Oelkers, 2007). Very similarly to the Quality as Expedience 

approach, the determination of what is considered as value in the context of education and how 

that value can be measured is problematic for this interpretation of the term quality.  

Harvey and Green (2000) name Quality as Transformation as the fifth perspective on 

quality. They distinguish between the enhancing and the empowering of the participants in an 

educational process. During the process, value is added through the enhancement of 

“knowledge, skills and abilities of students” (Harvey & Green, 1993, p. 25), for example by the 

ability to speak a new language, refreshing knowledge to be updated to new industrial standards 

or the development of skills to operate a specific machine. An empowering transformation gives 

the participants control over the learning process. Participants can be involved in the process 

through student evaluation (Clayson & Haley, 2011; Spooren et al., 2013; Uttl et al., 2017), the 

provision of standards (Bleiberg, 2021; Gorlewski, 2013; Kulgemeyer & Schecker, 2014), the 

implementation of learning contracts (Anderson et al., 2014; Frank & Scharff, 2013; Ismail & 

Yusof, 2012) or the development of critical thinking skills (Brečka et al., 2022; Cáceres et al., 

2020), amongst other things. Ditton and Müller (2011) summarise the different perspectives on 

school quality into the following definition: 

“School quality is a multidimensional construct whose definition requires consideration 

of the interdependence between contextual factors, educational factors and target group 

factors” (Ditton & Müller, 2011, p. 104).  

Approaches to influence school quality can be identified as the main objective and purpose 

of school development (Reezigt & Creemers, 2005). The considerations of the different factors 

play an important role for the understanding of the varying perspectives on school development 

in terms of content, stakeholders and models.  
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2.3  School Development 

The approaches to a definition of school quality provide the basis for a central 

contradistinction with regard to the term school development. The various interdependent 

factors which have been identified in the previous chapter can be allocated into two groups 

(Muftić, 2012; Silcox et al., 2012; Silcox & MacNeill, 2021). The first group consists of factors 

outside of the influence sphere of schools as single organisational entities or single educational 

institutions, such as state-wide curricula (Seleznyov & Czerniawksi, 2020), the allocation of 

public funding (Sugarman et al., 2016), or the availability of broadband infrastructure (Fox & 

Jones, 2019). From a hierarchical perspective, these factors are affected by a top-down 

approach: decision-makers from the outside re-shape educational institutions and processes 

(Rolff, 2019). The term school reform is used in this thesis to describe the top-down approaches 

that originate at a social and administrative level outside of single schools. From an 

international perspective, Hopmann (2003) identifies two major patterns, with which 

educational systems evaluate the impact of school reforms, namely product control and process 

control. Product control has traditionally been the dominant form in England as well as the USA 

(Linn, 2001) and focuses on external, centralized examinations such as the Scholastic Aptitude 

Tests or the American College Testing (Almerino et al., 2020; Croft & Beard, 2021; Nettles, 

2019). While these output-based examinations might allow educational decisionmakers to 

compare the results of educational processes on a national scale, they are often criticised for 

“monitoring outcomes while leaving many other aspects of the educational system unregulated” 

(Lundahl et al., 2017, p. 56). In contrast, process control puts an input-based emphasis on the 

regulation of curricula and structured teacher education (Terhart, 2006, 2019; Waldow, 2014). 

The strong position of the teachers and the regulation of curricula have been identified as 

partially opposed principals, resulting in a situation in which changes in curricula seldomly find 

their way into the classroom (Hopmann, 2003).  

Factors in the second group are much more likely to be developed within a single school as 

a single educational institution. A single school in this regard is characterised through specific 

location factors, also describable as the specific social, organisational and infrastructural 

construct it forms. Examples for factors in this group are school leadership (Barblett & Kirk, 

2018; Bellin-Mularski et al., 2016; Mulford, 2003; Whitehead et al., 2013), on-going teacher 

training (Gudmundsdottir & Hatlevik, 2018; Roll & Ifenthaler, 2021; K. K. Wong, 2018), 

classroom activities (Dadds, 2020; Eickelmann et al., 2020; Spiteri & Chang Rundgren, 2020), 

cooperation (Aprea et al., 2020; Delcker & Ifenthaler, 2020; Jensvoll & Lekang, 2018; 

Jurkowski & Müller, 2018) and technological infrastructure (Gil-Flores et al., 2017). In contrast 
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to school reforms, the single school approach can be described as bottom-up (Rolff, 2019). The 

term school development is used in this thesis to refer to the approaches which aim to enhance 

school quality from within a single school, based on its specific location factors. Following the 

definition by Rolff (1995), school development is a continuous, intentional and planned 

transformation at all levels of a school, involving all stakeholders of the school. 

Although a clear distinction is made between the term school reform and school 

development as part of the theoretical foundation of this thesis, the strong interrelationship 

between the constructs has to be explicitly emphasised. The reciprocation of top-down school 

reform and bottom-up school development always has to be part of the considerations, as a 

logical consequence of the reflections on school quality, independently of the theoretical or 

methodological research approaches taken. This shown clearly in the model of Ditton and 

Müller (2011): the teaching activities and especially the teaching content within the classroom 

(part of school development) are inseparable from the national school curricula and teacher 

training programmes at universities (part of school reform). Furthermore, the desired outcomes 

of the educational process, such as a successful professional qualification and the ability for 

social participation (part of school reform) is strongly intertwined with the culture of a school, 

teacher-student relationships and the teaching process (part of school development). 

Nonetheless, the differentiation between school reform and school development is a valuable 

starting point for the generation and classification of school development models and what they 

should contain.  

Over the years, research has created a variety of school development models. These models 

of school development focus on different stakeholders or different development goals within 

the school, often considering different types of schools or educational levels. Some models only 

concentrate on a single aspect of school quality: the Talent Development  Model of McPartland 

et al. (1998) specifically targets dropout rates as a development goal. Other  development goals 

for school development models are diversity (Aguado et al., 2003; Carrington & Robinson, 

2004), school climate (Rudasill et al., 2018; Salle et al., 2015), cooperation (Drossel & 

Eickelmann, 2017; Mylonakou Keke & Kekes, 2007; Sabry & Bruna, 2007) or on-going teacher 

education (Hana et al., 2013; H. T. M. Nguyen, 2017; Scantlebury et al., 2008), to name but a 

few. These models often establish their specific topic of interest as a theoretical as well as 

practical moderating or mediating variable to enhance the educational process within a school.  

The research literature presents additional school development models which aim directly 

at the improvement of students’ achievements (Caputo & Rastelli, 2014; Kuijpers et al., 2010; 

Teodorović, 2011) and the quality of teaching (Adolfsson & Håkansson, 2019; Mulford, 2003; 



2 Conceptual Foundation of the Thesis 32 
 

Sinakou et al., 2019). The terms quality of teaching, students’ achievement, effective teaching, 

educational process or learning environment might have different nuanced meanings in all of 

the models mentioned above, but a common perspective on school development can be 

recognised in all of them: the focal point of school development models is the facilitation of 

students’ subjects-specific and interdisciplinary competencies. The empirical analysis of school 

development models and their influence on the schools as organisations show varying results. 

A meta-analysis of whole-school development programmes shows very small to small effect 

sizes (.09 < d < .15) on students’ achievements, with an increasing effect for schools with 

financially disadvantaged students (Borman et al., 2003). In school leadership effect studies, an 

average effect size of 0.06 of leadership on students’ achievement has been found (Scheerens, 

2012). Heck and Hallinger (2010) identify teachers’ perception of school improvement capacity 

as an indicator for the achievement of students. Amongst other things, school improvement 

capacity contains continuous professional learning, open communication and the 

implementation of state curricular standards. Consequently, the perceived ability of teachers to 

shape their school in the form of collective leader ship, the motivation of teachers and the work 

settings of teachers have a significant effect on students’ achievement as well (Leithwood & 

Mascall, 2008). Furthermore, the motivation of teachers can be described as part of teachers’ 

well-being, which is strongly associated with the administrative and instructional management 

skills of principals (Liebowitz & Porter, 2019; Sebastian et al., 2019).  

Based on these observations, three models of school development will be further examined. 

Their commonality lies in the expressed focus on the facilitation of students’ subject-specific 

and interdisciplinary competencies in the context of digitalisation. Furthermore, these specific 

models, or parts of them, can be transferred to the characteristics of the vocational schools in 

Baden-Württemberg.  
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2.3.1 The Innovative Digital School Model  

The innovative digital school (IDI school) model developed by Ilomäki and Lakkala 

differentiates between 6 different elements which are relevant for the development of schools 

in the context of digital technology. The model is shown in Figure 2-1 (Ilomäki & Lakkala, 

2018). 

Figure 2-1 

The Innovative Digital School Model (Ilomäki & Lakkala, 2018) 

 

The model places the agreed vision of the school for the use of digital technology on top of 

a multilevel structure (Twining et al., 2013). The vision, which is mainly created by the teachers 

and the principal, serves as a superstructure for the other elements. The other stakeholders can 

use the vision as a guidance and reflection point when they are reworking the lower-level 

elements. Below the vision of the school are the two elements leadership and practices of the 

teaching community (Harris, 2010; Leclerc et al., 2012). They include the networking practices 

of the principal and teachers, as well as the sharing of expertise, understanding of one’s role 

and on-going professional training. The third level of elements adds the pupils as an additional 

group of stakeholders. The level consists of the pedagogical practices with technology 

(Donnelly et al., 2011), but also the perception of their usage in the classroom (Barnes & 

Kennewell, 2017; Ifenthaler & Schweinbenz, 2013, 2016) and education (Moreira et al., 2019; 

Ramírez-Rueda et al., 2021). School-level knowledge practices integrates the school as a 

building into the model (Cleveland & Fisher, 2014). This element also includes pupils’ 

involvement with the school outside of classroom activities (Katsenou et al., 2015; M.-T. Wang 

& Degol, 2016; M.-T. Wang & Hofkens, 2020). The networking, collaboration and cooperation 

of the different stakeholders inside and outside of the school are part of the element as well 
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(Cornelissen et al., 2017; Santi et al., 2009). The last element in the IDI school model is digital 

resources. It combines the digital competencies of teachers (Caena & Redecker, 2019; Howard 

et al., 2020; Koehler et al., 2014; Mishra & Koehler, 2008; Redecker, 2017) and students 

(Hernández-Lara et al., 2019; Menon et al., 2019; Roll & Ifenthaler, 2020a), as well as 

pedagogical and technological support.  

The comprehensive and detailed inclusion of dimensions of digitalisation in school 

development is one of the strengths of the model. This way, the monodimensional perspective 

on digitalisation in schools as merely digital teaching practices or digital infrastructure is 

dissolved. Another strength is the emphasis on a digital vision as a mutual educational and 

social belief, because it shapes a common goal for all stakeholders. In addition, the model 

assigns the six element groups to the principals, teachers and students as stakeholders of 

digitalisation in school development, with a strong focus on the principals as leaders of change 

(DuFour & Mattos, 2013). At first glance, recommendations and implications for real-life 

practice can be derived from the model, because the elements are segmented into concrete 

smaller parts, such as the role of the principal. 

However, a more detailed inspection of the models reveals some problems and weaknesses 

in its adaptation in practice, especially with regard to vocational schools. The IDI school model 

fails to integrate some parts on a contextual level, such as state-wide curricula as an important 

influential factor of school development processes, like the pedagogical practices and the vision 

of the school. Another aspect that is missing from the model is the involvement of parents in 

school development (Erdener & Knoeppel, 2018; Sanders & Epstein, 2005). While the absence 

of parental influence in the model might be of limited relevance, the lacking cooperation with 

training companies is more problematic from the perspective of vocational schools (Delcker & 

Ifenthaler, 2020). This important feature of school development in vocational schools can be 

identified as a shortcoming in all the models which are presented in the theoretical part of this 

thesis.  
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2.3.2 The Three-Way Model of School Development 

In the late 1990s, Rolff conceptualised his Three-Way Model of School Development 

(Rolff, 1998). The model was revised to integrate the impact of digitalisation on schools and 

school development, focusing on digital supported learning as the centre of school development 

processes (Rolff & Thünken, 2020). Rolff uses the term ‘way’ to describe three different 

dimensions of school development, comparable to the elements in the IDS school model 

presented earlier. These ways are Personnel Development (PD), Education Development (ED) 

and Organisation Development (OD).  

Personnel Development includes the on-going qualification of school administration, 

teachers and school leaders and the establishment of a feedback culture (Edgerly et al., 2018; 

Keeley, 2020). Rolff implements practical methods and examples for PD into his description 

of the model, such as supervision (Brandon et al., 2018), class observations (Page, 2016) and 

the introduction of multi-disciplinary teams (Böhm-Kasper et al., 2016; Sonntag & Veber, 

2014). He underlines the importance of PD as a combination of personnel management, staff 

training and employee facilitation (Buhren & Rolff, 2011). The facilitation of educators’ digital 

competencies (Caena & Redecker, 2019; Redecker, 2017) is a major part of PD. 

Education Development focuses on classroom activities and lists an increasing 

personalisation of methods, materials and pedagogical practices as important elements (Graham 

et al., 2019; Shemshack & Spector, 2020). This includes the strengthening of stakeholders’ self-

regulated learning competencies (Boekaerts & Corno, 2005; C.-M. Chen, 2009; Jossberger et 

al., 2010). Subject-specific and interdisciplinary learning is another part of ED in the Three-

Way Model. Like Ilomäki and Lakkala (2018), Rolff and Thünken emphasise the need for the 

“consequent realization of inclusion” in the light of the growing heterogeneity of students (Rolff 

& Thünken, 2020, p. 11). The term ‘learning culture’ that is used in the dimension of ED can 

be linked to the already mentioned feedback culture: in combination with education climate and 

school agenda, the terms can be described as a form of vision for the school, in reference to 

Ilomäki & Lakkala’s IDI model.  

Organisation Development contains elements which influence the development of the 

school on an organisational level. OD is  “open, goal oriented, [and] planned” (Rolff & 

Thünken, 2020, p. 10). This includes the implementation of change management at a school 

level (Beycioglu & Kondakci, 2020; Cummings et al., 2016; van der Bij et al., 2016) and 

considerations on the technical infrastructure of a school. Rolff recommends the creation of 

steering groups or digital committees as facilitators of Organisation Development. These 

groups, consisting of different stakeholders and including parents or training companies, pool 
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specific requirements, expertise and strategies for continuous change. The responsibility for 

school development in the context of digitalisation can therefore be shared between agents of 

change, and the stakeholders can take control of the development processes. Although the 

stakeholders of school development are not as clearly stated as in the IDI school model, they 

can be found in the different dimensions. Students are most present in Education Development, 

together with the teachers. In addition, the teachers can be located in Personnel Development, 

and they also play a role in Organisation Development. The greatest influence of school leaders 

can be ascribed to Organisation Development and Personnel Development.  

An important strength of the three-way model is displayed in Figure 2-2. In contrast to 

Ilomäki and Lakkala, Rolff’s model is arranged circularly. Consequently, the first impression 

of the model is less hierarchical. Rolff consistently highlights the equal importance of the three 

development dimensions throughout his remarks on the model (Rolff, 1998, 2019; Rolff & 

Thünken, 2020). The relationship is visualised by the arrows connecting the dimensions.  

Figure 2-2  

The Three-Way Model of School Development (Thünken & Rolff, 2020) 

 

Although the model considers school development to refer to the development of a single 

school, the influence of the context of the school is integrated into the model. The impossibility 

to remove the contextual factors, as identified at the beginning of this section, is underlined. 

Through the outer circle, the single school gets embedded into the context. Consequently, the 

two-point arrows illustrate influences and interactions between the context and the single school 
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level, as well as the development dimensions.  

The third strength of the model is its relative simplicity. Focusing on three central 

dimensions creates a clear first idea of what Rolff deems as important factors for school 

development in contrast to the six elements of the IDI model. In addition, methods, tool and 

approaches are added as examples into the model, simplifying and supporting a transition into 

practice. 

Rolff and Thünken clearly reject the idea of further expanding the model, as has been done 

by other researchers (Eickelmann & Gerick, 2018; Zylka, 2018), stating that “cooperation is a 

centrepiece of organisation development; technical infrastructure etc. are added” (Rolff & 

Thünken, 2020, p. 13). However, reasons for those additions to the Three-Way Model can be 

critically discussed. The revision of the Three-Way Model with its new focus on digital 

supported learning might not fully cover the influence and the consequences of digitalisation 

on school development, especially with regard to vocational schools. The increasing complexity 

of the digital systems that can be utilised at schools require special administration and support, 

tasks which can hardly be fulfilled as part of school leaders’ or teachers’ day-to-day business. 

If stakeholders want to profit from the educational data that is being created in a school’s digital 

infrastructure, they need the help of educational data specialists from within and outside the 

school (Papamitsiou et al., 2021; Sánchez-Cruzado et al., 2021).  

The cooperation between vocational schools and trainings companies is a major aspect of 

the dual vocational training system in Germany. This fact by itself could be used as an argument 

for the integration of Cooperation Development as a development dimension in the model as 

an extension for vocational schools. In consideration of digitalisation, the role of cooperation 

in vocational schools has the opportunity to chance drastically. Digitalisation is more than a 

tool that can be “integrated into the three Ways” (Rolff & Thünken, 2020, p. 13); it might also 

change fundamental beliefs regarding the social, temporal and content concepts of cooperation 

from the perspective of the stakeholders in vocational schools. This statement can be transferred 

to the model of Eickelmann and Gericke (2018), which is presented below. 
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2.3.3 The Five Dimensions of Digital School Development  

The five dimensions of digital school development identified by Eickelmann and Gerick 

(Eickelmann & Gerick, 2018; Labusch et al., 2020) are based on Rolff’s three-way model, 

adopting the basic circular structure and the three development dimensions of education, 

personnel and organisation. These three development dimensions stay relatively unchanged 

from the Three-Way Model in terms of their content and in terms of the interpretation of 

Education, Personnel or Organisation Development in schools. The model is shown in Figure 

2-3. 

Figure 2-3  

The Five Dimensions of Digital School Development (Eickelmann & Gerick, 2018) 

 

Two development dimensions are added to the model, namely Technology Development 

and Cooperation Development. More precisely, these two dimensions are extracted from the 

dimension Organisation Development, underlining their importance for digitalisation in school 

development. Initial arguments for this change in the structure of Rolff’s model have been 

presented in the former paragraph and shall be picked up here.  

The classification of technology on the same level as the other development dimensions 

recognises the influence of technology on those dimensions, as well as the conditional and 

reciprocal relationship between the dimensions. The model defines Technology Development 

(TD) as the development of a school’s technological infrastructure from various perspectives. 

Initially, this includes working hardware, such as computers, tablets and printers (Ifenthaler & 

Schweinbenz, 2013, 2016; Montrieux et al., 2015; Pittman & Gaines, 2015; Villalobos, 2016). 

The provision of a broadband Internet connection (Underwood et al., 2005) and an efficient 
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server structure in conjunction with a local network falls under TD as well (Gil-Flores et al., 

2017; Jarvis, 2018). Software is the second major component of TD, including learning 

management systems (De Smet et al., 2012; Lochner et al., 2015; Turnbull et al., 2019), 

operating systems and administrative tools. Additionally, the hardware also has to be equipped 

with appropriate software to facilitate teaching, learning and communication between the 

stakeholders (Bottino, 2020; Lytvyn et al., 2020; Vannucci & Coll, 2010). Specific tools of the 

vocational school, such as the so-called Lernfabriken (learning factories), are part of 

Technology Development (Abele et al., 2017). 

One of the central questions of Technology Development is the method with which students 

should be provided with the necessary hardware and software. Two general approaches can be 

identified: Bring Your Own Device (BYOD) allows students to bring their privately owned and 

purchased digital devices to school (Hung, 2017; Maher & Twining, 2017). In One-To-One 

(OTO) programmes the school provides the devices, such as smartphones, tablets or laptops. 

Kay and Schellenberg (2019) identify the major advantages and disadvantages of each 

approach. BYOD enables students to fully customise their devices in terms of hardware 

configuration and UI settings, and devices are specifically chosen by the students to their 

preferences. As a consequence, students are familiar with the devices and can therefore use 

them more effortlessly. They can also use the same devices in school and at home. The BYOD 

approach is less costly for the schools, especially with regard to acquisition and maintenance 

costs. On the other hand, didactical planning and instructional design that takes the various 

devices into account is a real challenge for teachers. This is not the case if all students work 

with the same device. In the OTO approach, the school takes on the financial responsibility for 

the devices. This way, equity issues between students of different socio-economic backgrounds 

are avoided (A. Delgado et al., 2015). Therefore, the approach for the provision of digital 

devices that a school chooses carries deep implications for all development dimensions.  

The technical and didactical support stakeholders receive within the school is also located 

in Technology Development. The importance of efficient support systems intensifies with the 

increasing presence of ICT. Zylka (2018) promotes the introduction of educational support 

specialists who are able to close the gap between didactical requirements and technical 

prerequisites. These specialists could be employed teachers who only use a very limited amount 

of their working hours for actual teaching and rather focus on the technology development 

within a school, combining the roles of network specialist, hardware technician and 

instructional designer. The introduction of AI technology in the context of education (U. 

Schmid et al., 2021), which in return requires educational data competency (Papamitsiou et al., 
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2021), is another reason which might lead to the emergence of such new workspaces. 

The scope of the different components which fall under under Technology Development 

highlights the role of the dimension for digitalisation in school development. It seems 

reasonable to follow the theoretical approach of Eickelmann and Gericke and, in contrast to the 

statements of Rolff and Thünken, to add Technology Development as a dimension to the model. 

If the different dimensions (or ways) are supposed to carry equal weight within the theoretical 

model and the underlying assumption of successful school development is based on a balance 

between the different parts, the extraction of technology from Organisation Development 

becomes a necessary step. Otherwise, the increasing significance of ICT for school 

development would lead to disparity within the model through the expansion of Organisational 

Development.  

This argument can also be made for the demerger of Cooperation Development as a separate 

dimension within the model. On the one hand, ICT enables improved modes of cooperation, 

such as school-internal wikis for shared knowledge management (Zylka, 2018), 

interdisciplinary exchange between teachers (Basu Ray & Maitra, 2017; I. K. R. Hatlevik & 

Hatlevik, 2018) and collaboration at the school, state or international level (Kelchtermans et al., 

2018; Romeu et al., 2016). On the other hand, these methods can be interpreted as digitalised 

versions of methods which are already “at the heart of Organisation Development” (Rolff & 

Thünken, 2020, p. 13), implying that Cooperation Development is not required in the model. 

Two decisive issues are undervalued in their consideration. The first issue is valid for all forms 

of schools, while the second issue relates specifically to vocational schools. With regard to the 

technological advancements, the traditional, paper-based forms of cooperation and 

collaboration are transformed and expanded, which has already briefly been mentioned with 

the dimension Technology Development. Interconnected systems allow the automated 

exchange of data to improve learning environments (U. Schmid et al., 2021). The exchange can 

happen within the different development dimensions and the different stakeholders of a school. 

As an example, a class-room management system can help teachers and the administration to 

keep track of the attendance of students. Rather than manually informing the administration 

about a student who is constantly missing classes, automated processes can directly report 

critical attendance rates. This might trigger a special intervention team, which can help to get 

the student back into the classroom.  

But the exchange of data and information is not limited to human-to-human interaction. It 

can also be understood as the collaboration of data sources, such as databases, algorithms and 

networks, which is a key feature of Learning Analytics systems (Ifenthaler, 2015; Ifenthaler et 
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al., 2020; Lemay et al., 2021; Seufert et al., 2021). It is important to think about these systems 

as part of the structure of an educational institution to successfully use their potential in the 

facilitation of students’ self-directed learning competencies (Schumacher, 2019) or intelligent 

tutoring systems (U. Schmid et al., 2021). These systems will probably play an increasingly 

important role in the future of school development on all levels and in all forms of schools. 

Categorising the collaboration of data sources into the dimension of Organisation Development 

seems to push the boundaries of the Three-Way Model. 

The second issue which speaks in favour of the creation of the Cooperation Development 

dimension is specific to the vocational schools in Germany. As an integral part of the dual 

system, the cooperation with training companies is extremely significant for the facilitation of 

students’ competencies (Aprea et al., 2020; S. Weber & Achtenhagen, 2017). Digitalisation 

paves the way for new forms of cooperation between these stakeholders (Freiling & Mozer, 

2020): teachers can use simulations to teach aspects of machines which are available at training 

companies, but not at the vocational schools. Another possibility is the design of project-based 

learning scenarios, where students solve real-world workplace-related tasks like programming 

guided by their teachers. Especially smaller and medium-sized companies can profit from a 

school’s infrastructure with regard to the development of interdisciplinary competencies of their 

apprentices, such as data security, problem-solving and self-directed learning. Learning 

factories can play an important role in the facilitation of these interdisciplinary competencies 

when students with different occupational backgrounds work closely together on group projects 

(Faßhauer et al., 2021; Roll & Ifenthaler, 2020a). The strengths and weaknesses of the different 

places of learning have to be evaluated thoroughly to identify possible synergies between them 

(Freiling & Mozer, 2020). Consequently, the stakeholders in the vocational educational training 

system are required to improve their collaboration and cooperation strategies to take advantage 

of the described potentials of digitalisation (Berisha-Gawlowski et al., 2020; Freiling & Mozer, 

2020; Harteis, 2018). 

The Five Dimensions of Digital School Development emphasise the interdependency of the 

different development dimensions: the digital competencies of students can only be facilitated 

if a school can provide the necessary technological infrastructure (TD). Including this 

technology into the classroom (ED) requires competent teachers who take part in further 

training programmes to expand their own digital competencies (PD). Instructional design at 

vocational schools is meaningless unless it is connected to workplace-related scenarios (CD). 

All processes are sustained by shared beliefs and regulations regarding digitalisation processes 

within the school as an institution (OD). If one of the five dimensions is removed from the 
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system, the facilitation of students’ digital competencies as well as teaching and learning with 

digital media at vocational schools can most likely not be achieved. 

While all three of the presented models have their specific advantages and disadvantages as 

a theoretical basis for an empirical research approach of digitalisation in the context of 

education, the Five Dimensions model seems to be the one that is most suited for the vocational 

schools in the German dual system. Although the model was not specially designed for the 

vocational education training system, the specific characteristics of vocational schools can be 

outlined with the five dimensions. The model highlights the cooperation between the different 

stakeholders and the learning places within and outside of the school. Additionally, technology 

as an integral part of digitalisation in the context of workplace-related competencies is 

prioritised at the same level as the other dimensions of school development. Therefore, in this 

thesis, the model proposed by Eickelmann and Gerick (2018) is used as the main conceptual 

foundation for the further research process.  

 

2.4 Summary 

The outlined considerations towards digitalisation (Euler & Wilbers, 2018; Freiling & Mozer, 

2020; Guggemos & Seufert, 2021), school quality (Ditton & Müller, 2011; Harvey & Askling, 

2003) and school development (Eickelmann & Gerick, 2018; Ilomäki & Lakkala, 2018; Rolff 

& Thünken, 2020) emphasise the need for a multi-perspective research approach. The 

individual schools are characterised as an important facilitator for improvement and change 

within the educational system. Therefore, the empirical investigation integrates the context of 

the vocational education and training system, the individual schools as well as the stakeholders 

of the vocational schools. Quantitative methods are being used to identify shared structures and 

characteristics on the school level, while qualitative methods are applied to shed a light on the 

perceived implications of digitalisation in vocational schools on the stakeholder level. The 

results of the quantitative and qualitative research processes are being triangulated and 

combined into a concluding interpretation. On that basis, practical implications for the further 

transformation of vocational schools and the integration of digital tools and methods into daily 

practice are being derived.  
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3. Digitalisation in the Curricula of Vocational Schools  

3.1 Introduction 

School curricula are a fundamental connection between a society’s beliefs and its 

educational 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 (J. K.-S. 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, 2020a). Therefore, elements of digitalisation 

have to be integrated into school development processes (Bellin-Mularski et al., 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-Württemberg, Germany, focusing on the presence of indicators for digitalisation. The 

different types of vocational schools, the complexity of digital competencies and their 

characteristics are being prioritized in the research process. 
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3.2 Theoretical Framework 

3.2.1 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 different 

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 utilized 

to compare education systems across different countries or states within a country. The 

comparison is made possible through two cross-classification variables (S. L. 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-Württemberg, 15 different types and subtypes of vocational schools 

exist (Delcker & Ifenthaler, 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-secondary 

non-tertiary education (OECD, 2015). The combination of theoretical and practical 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 3-1, including the English translation of the German terms 

(Batzel & Börgmann, 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 centres on job specific skills (35, 45) (Lichtenberg, 2015). 
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Table 3-1  

Student Numbers and ISCED Levels of Vocational Schools (Lichtenberg, 2015; statistik-bw, 

2020) 

School Students ISCED Level 

Berufsschule 

(part-time vocational school) 

188170 34 

Berufsfachschule 

(full-time vocational school) 

39760 35 

Berufskolleg 

(vocational college) 

41470 35 

Berufsoberschule 

(upper vocational school) 

1190 44 

Fachschule 

(school for intermediate vocational 

education) 

1100 45 

Berufliches Gymnasium 

(vocational grammar school) 

54330 34 

Total 343350  

 

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. 

The Berufsfachschule is structured similarly, but with less emphasis on practical 

knowledge. 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 

graduating from the Fachschule or the Berufskolleg allows students to apply for the 
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Berufsoberschule. 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 comparable 

to the A levels or a high-school diploma.  

The permeability of the vocational school system allows students to adjust their educational 

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 electrical 

engineer. An exemplary career path is visualized in Figure 3-1.  

 

Figure 3-1  

Exemplary Career Path of an Electronics Technician (Berufskompass Chemie, 2013) 

 

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).  
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3.2.2 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 participate 

in a changing world. Schools are an important facilitator of those competencies (Ilomäki et al., 

2016; Janssen et al., 2013). Secondly, digitalisation offers new tools and methods for teaching 

(Collins & Halverson, 2018), such as computers (Patterson & Patterson, 2017) and interactive 

whiteboards (Tosuntaş et al., 2015) in flipped classroom (Strelan et al., 2020) or blended 

learning settings (Hrastinski, 2019). Additionally, digitalisation 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 workplace of apprentices (Berisha-Gawlowski et al., 2020; 

Freiling & Mozer, 2020; Harteis, 2018). Within the training companies, new digital processes 

and tools change the workplace (Euler & Wilbers, 2018), such as 3D-printers (H. K. Chan et 

al., 2018) smart production systems (Hirsch-Kreinsen, 2016), digital marketing (Nadkarni & 

Prügl, 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 environment are therefore one of the most pressing issues for vocational schools and their 

role in the German education system (Roll & Ifenthaler, 2020a, 2021).  

The competency of school leaders (Dexter, 2008; Håkansson Lindqvist & Pettersson, 2019; 

Hauge, 2016) and teachers (Delcker, 2020; Instefjord & Munthe, 2017; Pettersson, 2021) are 

key success factors for the adaptation of schools to the challenges of the digitalisation processes. 

Necessary changes in school development will have to be made in the fields of organisation, 

personnel, teaching, technology and cooperation (Delcker, 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 

organisational forms. In addition to internal development perspectives, changes to external 

realities, requirements and expectations have to be considered.  

While publicly expressed opinions of stakeholders such as educational researchers, 

politicians or journalists might be interpreted as a possible influence, the effect of 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 
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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 employers 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 education for the 

modern world (Balsmeier & Woerter, 2019; Seeber & Seifried, 2019; Wild & Schulze Heuling, 

2020; Wuttke et al., 2020).  

 

3.2.3 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 system and to include 

requirements of the workplace. The German states use the framework 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-Württemberg, an advisory board consisting of members 

with a background in society, economics, research, religion and politics monitors the 

development of the state specific curricula (Pant, 2021). The concrete development is 

undertaken by specialized departments within the ministry of culture, youth and sport. The 

development process of the curricula 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; Pätzold 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 
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(Caena & Redecker, 2019; Vuorikari et al., 2016), the Competency-oriented Concept for Media 

Education in Schools (Länderkonferenz Medienbildung, 2015) and the model of the 

International Computer and Information 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.  

 

(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 

digitalisation 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) Analysing 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 favour of a multi-subject approach (KMK, 2017a). The strategy is 

developed 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 influence 

of digitalisation on living and work environments. The strategy concept of the KMK represents 
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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 misalignment of curricula 

development with changes in the society (Goller et al., 2020), the following research questions 

concentrate on the role of digitalisation in the curricula of vocational schools in Baden-

Württemberg, Germany. 

 

RQ1: What role does digitalisation play in the curricula of the different types of vocational 

schools in the federate state of Baden-Württemberg, 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 

vocational 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 

qualitative component to the analysis and examines the connection between the goals of the 

CDW and the curricula of vocational schools.  

  



3 Digitalisation in the Curricula of Vocational Schools 66 
 

3.3 Methods 

3.3.1 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 (Feinerer 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 federate state of Baden-Württemberg, 

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-Württemberg were accessed and downloaded from 

the website of the Federal Institute of School Development (in German: Landesinstitut für 

Schulentwicklung). The data has recently been moved to a new website, called curricula-bw (in 

German: bidlungspläne-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 

curriculum 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 thorough 

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 128731 words. 
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3.3.2 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 analysed 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 Digitalwährung), because the curricula 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 language, substantives are 

generally formed by combining two words into a single word  (Dürscheid & Elspaß, 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 analyse 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 document (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 preceding and following sentence could be 

analysed, reducing the risk of context loss. After the extraction of keywords in their context, 

the usage of the keywords was examined by allocating 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.  
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3.4 Results 

3.4.1 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 3-2 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 Terms includes the number of times a digital term appears in the 

curricula and the percentage value in relation to the total number of digital terms in all 

documents.  

 

Table 3-2  

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 %) 

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 Berufsschule. 

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 
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Berufsfachschule (12.2 %), the Berufsoberschule (15 %) and the Berufskolleg (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 implemented 

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 (Kaufmännische 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 occurrences. The continued ranking then contains 

more technical subjects and degrees, such as Media Technician (Medientechnik FS), 

Construction Mechanic (Konstruktionsmechaniker), Assistance for Media Technics 

(Medientechnischer Assistent) and Industrial Plant Mechanic (Anlagenmechaniker), which all 

belong to the Berufliche Schule.  

 

3.4.2 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 allocated 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 Analysing (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.  
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3.5 Conclusion 

The findings of the text mining analysis provide information about the role of digitalisation 

in the curricula of vocational schools in Baden-Württemberg, 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 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, 2020a) 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, 2017b, 2017a) 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 labelled 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 contain 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 distributions 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 
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increase the proportion of the two most prominent competency fields.  

The process of web crawling and the subsequent text mining analysis provide a superficial, 

yet comprehensive perspective on the curricula of the vocational schools, given the large 

number of analysed documents. The conclusive findings in the distributions in both RQ1 and 

RQ2 would probably only change slightly with a more granular analysis. Such a refined analysis 

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 analysed with a focus on the 

different sub-competencies of the strategy concept (KMK, 2017b, 2017a). In addition, an 

approach which includes qualitative differences between the identified 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. 

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 curricula 

(Dexter, 2008; Håkansson 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. Organisational 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 particular 

importance for the specific businesses. Businesses can also use curricula as a summary 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 (J. K.-S. Chan, 2010; Ellis, 2004; Matos 

et al., 2019). Dissolving insecurities about the importance of digital contents in curricula 
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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 successfully 

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 students to find a 

vocational training program that fits their skills and interests. Most importantly, 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.  
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4. Teachers’ Perspective on School Development at 

German Vocational Schools during the COVID-19 

Pandemic 

4.1 Introduction 

The nationwide closing of schools due to the COVID-19 pandemic in the first half of 2020 

was a radical recess for the German society. Similar to other European countries, a closing of 

school facilities had last occurred during World War II. The current closing applied to day-care 

centres, kindergartens, primary and secondary schools, vocational schools, and institutions of 

higher education. In March 2020, classroom teaching was ceased in all German federal states 

to protect students, teachers, and other school personnel from COVID-19 virus infection. 

Initially, schools were scheduled to reopen April 2020, but the ongoing pandemic forced policy 

makers to invoke several extensions. In schools, teachers and administration started to 

implement online teaching. The rapid and extensive shift from offline to online learning and 

teaching constituted an enormous challenge for all stakeholders in school development, referred 

to as a conscious and systematic transformation performed by the stakeholders (Rolff, 1995), 

but especially for teachers.  

This paper focuses on the challenges to teachers during the process of digitalisation in 

school development with a specific emphasis on the COVID-19 pandemic. It examines the 

intrapersonal prerequisites for teaching with technology as described in the TPACK 

(Technological Pedagogical Content Knowledge) framework (Mishra & Koehler, 2006), the 

changes in learning and teaching attitudes related to technology integration (Ifenthaler & 

Schweinbenz, 2013, 2016), and the preconditions concerning schools as part of a learning 

organisation (Ilomäki & Lakkala, 2018). These preconditions comprise schools’ technological 

infrastructures and organisational conditions (Fraillon et al., 2019), for example the number of 

mobile devices (e.g., tablets) available at a school or the presence of a school-wide digital 

development plan. 

The goal of the study was to identify the most common influences of COVID-19 on school 

development. The coping and solution strategies developed during the pandemic could be 

useful for other schools and beyond the pandemic. 
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4.2 Background 

4.2.1 German Vocational schools and Teacher Training 

For the past years, schools in Germany have not been able to systematically widely integrate 

Information and Communication Technology (ICT) into teaching, learning, and organisational 

development. The technological infrastructure to support ICT in schools is less developed than 

the European mean (Fraillon et al., 2020). A connection to wireless LAN is available to 50% 

of the students, but only a third of the vocational schools are equipped with the necessary high-

speed internet via fibre optic (European Commission, 2019; McCoy et al., 2016). Findings 

propose that missing technical infrastructure is one reason for students’ underdeveloped ICT 

competencies (Fraillon et *al., 2020). German teachers use technology less often than their 

colleagues in other European countries, and as a result, almost 30% of German students show 

very low or low ICT competencies (Fraillon et al., 2020). Another reason ICT is not as present 

in German schools as it is in other European countries is the absence of ICT in teacher education 

programmes and K-12 curricula  (Eickelmann et al., 2020). As a consequence of the lack of 

formalisation in teacher education programmes and K-12 curricula, stakeholders at schools 

often do not see the necessity of investing part of their budget into infrastructure or professional 

development of teachers’ ICT competencies. The situation at German schools contrasts strongly 

with Germany’s economic and political position as one of the world’s richest countries by GDP.  

The education system is the responsibility of the 16 German federal states. The cultural 

sovereignty of the federal states manifested itself to a high degree in the different school 

systems, with various types of schools and regulations in each federal state for the different 

levels of the International Standard Classification of Education (ISCED). The ISCED 

framework has been developed by UNESCO and can be used to compare education system 

across different countries through two main cross-classification variables. The first one is the 

level of education, ranging from early childhood education (level 1) to doctoral level (level 9). 

The second variable is the field of education, for example science, health or law (OECD, 2015). 

Within Germany’s vocational education system, students are taught relevant subjects and 

general knowledge at vocational schools while practical knowledge is mediated at training 

companies and through internships. The vocational schools are assigned to the ISCED levels 3 

(upper secondary education) and 4 (post-secondary non-tertiary education/tertiary education) 

and aim at providing students with the necessary skills for workplace environments not 

requiring a university degree. In the federal state of Baden-Württemberg, up to 15 different 

types of vocational schools can be summarized under the ISCED levels 3 and 4. The mean 
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student age is 20 years. They finish school between the age of 20 and 22 (BMBF, 2015). The 

different types of schools are mostly combined on one campus, called vocational school centres. 

The different types of vocational schools concentrate on improving the current education level 

of students as related to their chosen career. For example, at the so-called ‘Berufskolleg’ the 

programmes create a basis for further education by focusing on general skills and knowledge 

for the workplace. At the ‘Berufsschule’, classes are strongly connected to students’ practical 

vocational training, emphasising subject specific knowledge in areas such as commerce, 

electronics, metallurgy and health. 

The vast number of different types of school enables students and stakeholders to find the 

right type of school for their current level of knowledge and the skills they require. In addition, 

the school system values transition and permeability into the higher ISCED levels. It is 

relatively common for young people to graduate from a vocational school, join the workforce 

for some time, and then continue their education by applying for a university degree (Virdia & 

Schindler, 2019). On the other hand, permeability is often restricted to transition processes in a 

specific federal state. Moving from one federal state into the school system of another federal 

state often proves to be difficult. Especially for teachers, moving from one state to another is 

aggravated by the different and complex school systems (Scheller, 2018). The reduction of 

teachers’ social mobility is seen as one reason for the predicted lack of teachers in Germany 

(Terhart, 2019). Another downside of education systems based on federalism is the slow speed 

at which those systems are able to adapt to changing international standards, include findings 

from educational science, or react to technological innovation (K. K. Wong et al., 2018).  

The basic structure of teacher education in Germany is similar in all federal states. Teacher 

education occurs mainly in universities, where pre-service teachers are taught the theoretical 

background of two to three school subjects. In the second phase of teacher education, a two-

year teacher training combines practical class teaching in schools with a specialized programme 

at teacher-training institutions. Terhart (2019) describes the system of initial teacher education 

in Germany as intensive and ambitious, while the in-service teacher education is not well 

developed because it is mainly conducted through seminars and workshops, which might not 

meet the requirements for individual teacher development. Although teachers are obliged to 

participate in in-service teacher education programmes in all 16 federal states, there are no 

reliable statistics for the amount and quality of seminars and workshops they attend (Grothus 

et al., 2018).  

Teachers and teaching in vocational schools focus on subject specific, workplace-related 

knowledge (Schelten, 2009). It is relatively common for teachers at vocational schools to have 
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a practical background in the fields they teach. In many cases, they worked in their specific 

fields for some time before becoming teachers. 

4.2.2 School development and digitalisation 

Rolff (1995) defines school development as a continuous, intentional and planned 

transformation on all levels of a school, involving all stakeholders of the school. The related 

activities can focus on three dimensions: teaching (e.g., methodical training, student learning, 

differentiation), staff development (e.g., supervision, team observation, mentoring), and 

organisational development (e.g., school management, school concepts, cooperation). More 

recent conceptualisations include the schools’ technological infrastructures and organisational 

conditions (Fraillon et al., 2020), for example the number of mobile devices (e.g., tablets) 

available for students or the presence of a school-wide digital development plan, as additional 

drivers for continuous and successful school development (Bellin-Mularski et al., 2016). The 

development of vocational schools has to consider additional key parameters, such as the 

cooperation between training companies and vocational schools (Müller, 2011). In addition, 

education at vocational schools focuses on workplace-related learning rather than on general 

knowledge, thus requiring different teacher skills (Schelten, 2009).  

In the modern workplace environment, digital skills have become increasingly important 

for all professions (Oberländer et al., 2020; van Laar et al., 2019). Vocational schools have to 

consider the increasing digitalisation of their students workplaces (Harteis, 2018), such as 

digitised factories (Roll & Ifenthaler, 2020b; Teichmann et al., 2019). As a result, digitalisation 

has started to play a major role in in-service teachers’ education programmes and processes of 

school development. Eickelmann and Gerick (2018) proposed a theoretical framework that 

highlights the importance of digitalisation for school development. In their model, school 

development can be diversified into five fields of development. (1) Education Development 

(ED), which focuses on the development of classroom activities. In connection with 

digitalisation, this contains teaching with tablets or creating new online learning situations. (2) 

Personnel Development (PD), which concentrates on the training and qualification of teachers 

and administrative personnel. This training consists of ongoing education that allows 

stakeholders to use data processing such as digital timetables to organize processes in the school 

context. (3) Organisational Development (OD), which comprises school rules and agendas as 

well as organisational mindsets and beliefs which are present in the schools.  

Schools in Germany have started to formalise their digitalisation efforts with the help of 

special media development plans (Ifenthaler, 2019). (4) Technological Development (TD), 
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which summarises the ongoing maintenance and enhancement of technological infrastructure. 

It contains the investment into new digital devices, network administration and data security. 

(5) Cooperation Development (CD), which is especially important for vocational schools 

because they are in close contact with businesses and companies that take on trainees. In the 

model, CD should focus on stakeholders both outside and within the school. The school should 

be embedded in a strong network with other schools, the community it is located in, and relevant 

policy decisionmakers.  

The five fields have to be understood as overlapping and dependent facets of school 

development. A TD investment into new tablets is a waste of money if teachers are untrained 

to use them (PD). Teachers can only implement new digital teaching methods (ED) if the school 

infrastructure allows access to the internet (TD). A similar holistic model is proposed by 

Ilomäki and Lakkala (2018). It contains almost the same elements as the aforementioned model, 

but it emphasizes the practices of teachers and students. Especially the skills of students might 

fade into the background of ED in the Eickelmann and Gerick (2018) model. 

The role of the school principal as the leader is also underlined by Ilomäki and Lakkala 

(Ilomäki & Lakkala, 2018). One of the main tasks of school leadership is to bring the different 

stakeholders in a school together, to constantly reflect on the ongoing development processes 

and move toward a common vision. One of the model’s weak points is the abundance of clear 

distinctions at some points. The model strongly differentiates between teachers and school 

management. However, in Germany, not only do teachers often fulfil tasks that are part of 

school management but most principals are also actively teaching classes. The roles and tasks 

can therefore not be defined as clearly as proposed by the model. This is the main reason the 

model by Eickelmann and Gerick (2018) has been used as the theoretical framework for this 

study. All five fields of development (Educational, Personnel, Organisational, Technological 

and Cooperation) are strongly affected by the ongoing digitalisation processes in school 

development.  

 

4.2.3 Research questions 

A rapid and extensive change in schools in the form of a “dramatical digital transformation” 

(Iivari et al., 2020) has taken place as a result of the COVID-19 pandemic, including a radical 

change from on-site teaching to online teaching and learning (Krishnamurthy, 2020). 

Technology can be used to offset some of the pandemic’s negative impacts on education, but 

the limitations of tools and methods have to be thoroughly considered (Hilburg et al., 2020). 
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For example, Jæger and Blaabæk (2020) postulate an increasing inequality of learning 

opportunities based on a learner’s socioeconomic status. Furthermore, especially younger 

students are dependent on their parents’ support (Bol, 2020). The competence of leadership has 

been identified as a key factor for the transformation process at educational institutions during 

the COVID-19 pandemic (Singh & Haynes, 2020). The aforementioned assumptions result in 

specific research questions regarding the digitalisation of school development in vocational 

schools: 

 

(1) In which way does the technological infrastructure influence the transformation process 

at vocational schools (Technological Development)?  

(2) How does school leadership influence the transformation process (Organisational 

Development)?  

(3) What are the key success factors and limitations for digital teaching and learning 

(Educational Development, Personnel Development)?  

(4) What will be the long-term effects of the transformation process (Cooperation 

Development, Sustainability)? 
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4.3 Method 

4.3.1 Participants 

Initially, 20 interviews were supposed to be conducted. A participation rate of 50% was 

assumed based on the COVID-19 pandemic and former experience with qualitative studies at 

vocational schools. Twenty schools were randomly selected from a list of the 307 public 

vocational schools in the German federal state Baden-Württemberg. At each school, two people 

were randomly selected from the list of teachers on the school’s website (one male, one female) 

and contacted by email. In total, 18 teachers agreed to participate and the interviews were 

conducted with 10 male and 8 female participants. The average age of the participants was 34.8 

years, with the oldest participant being 58 and the youngest 29. 

 

4.3.2 Instruments and Procedure 

The interviews were conducted as semi-structured interviews (Adams, 2015). In the first 

part of the interview, participants’ demographic data (e.g., gender, age) and data about the 

schools was collected (e.g., technological infrastructure). In the second part, participants 

reported on the procedures at the time on-site teaching ended, with a focus on school leadership, 

teaching and cooperation (e.g., school agenda, methods and tools for online teaching). The 

questions have been partially adapted from the work of Heinen and Kerres (2015). The goal 

was to accentuate specific teacher challenges and what measures were taken to overcome those 

challenges. In the last part, teachers were asked to evaluate the sustainability of the 

transformation process at their school. The interviews were conducted online (e.g., Zoom, 

Microsoft Teams) and via telephone. The interviews were recorded and transcribed using the 

software f4transkript.  

 

4.3.3 Analysis 

The transcribed interviews were coded and analysed using the software f4analyse, 

following the content structuring approach (Mayring, 2015). The participant statements were 

assigned to the five aforementioned development fields. This way, a cross section could be 

created for each category. New categories have been created for statements that could not be 

categorized under the development fields, especially statements regarding sustainability in the 

last part of the interviews (e.g., conditions for sustainability). Those categories could not be 
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created a priori, because they are based on the teachers believes. The statements about students 

and other teachers reflect the beliefs of the participants. Selected statements have been 

translated by one of the authors to serve as examples throughout the following chapters. 

 

4.4 Results 

4.4.1 RQ1: Available Technological Infrastructure  

Before COVID-19, most of the surveyed schools had a learning management system 

(LMS), a cloud system, or both (16 out of 18). The most common LMS at those schools were 

Moodle, webuntis and Microsoft Teams. Microsoft Office 365 was available at around two 

thirds of the schools. The available systems were used by a small number of teachers. Only 

special tablet classes and the teachers who worked with those classes used the systems on a 

mandatory basis. All except one of the participants reported that they had little knowledge about 

using the LMS or cloud system at their school. Apart from the students in tablet classes, most 

of the students had no experience with the schools’ LMS or cloud systems. In the most extreme 

cases, students did not have an account for the LMS/cloud system prior to the end of on-site 

teaching. All participants possessed a school email address and could be contacted through the 

school’s website, via either email or a special contact formula that redirected to the teachers 

email address. A small number of schools provided students with their own student email 

address. The server infrastructure at three quarters of the schools proved to be inadequate for 

the switch to online teaching. The increasing traffic in the LMS/cloud system, email, and on 

the website caused numerous crashes. As a result, systems worked very slowly or not at all: 

“[…] and then on Tuesday, nothing worked anymore, not even emails, everything 

crashed and I couldn’t contact anyone. Not my students, not even my colleagues, not 

even the school’s administration.” (Interview 3) 

In one particular case, the server infrastructure had not been fixed at the time of the 

interview, which was conducted almost three weeks into the closing of schools. In other 

schools, major issues had been fixed during the first week, but occasional downtimes were still 

being reported, especially during times of high traffic in the morning. 

All interviewed teachers mentioned numerous students that were unable to access learning 

material or participate in learning activities because of hardware restrictions on the students’ 

sides. In some cases, students only possessed a mobile phone to access the internet. In other 

cases, students did not have internet access through a network provider and could only use their 
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mobile data plan. Students were limited by the underdeveloped German mobile phone network. 

Additionally, mobile data plans in Germany are expensive, compared to other European 

countries (Forkel et al., 2018). Students quickly used up their highspeed mobile data plan, 

especially when teachers started to use band-width heavy methods such as video calls. The 

comparably small display of the mobile phones made it difficult for students to complete 

digitalized learning material, decreasing student motivation to work online.    

All interviewed teachers used their own computers at home as well as their own internet 

connection. A few teachers bought additional equipment (webcams and microphones) for video 

conferences and online teaching.  

 

4.4.2 RQ2: Organisational Development  

All schools were officially informed about the end of on-site teaching on Friday, 13th March 

2020 by the Ministry of Culture. The directive declared Monday 16th March 2020 as the last 

day of school. Schools should reopen again after the Easter break (20th April 2020). All 

participants reported teacher meetings on the last day of school, which were used to inform 

teachers about the directive and the end of on-site schooling. School leadership and 

administration reacted differently to the situation. Some schools showed a higher degree of 

preparedness compared to other schools. At those schools, the last day of school was used to 

introduce teachers and students to the LMS. The school administration had prepared 

presentations and short manuals over the weekend to enable teachers and students to use the 

specific LMS. Although the school administration provided useful information, some 

participants reported overwhelmed students who could not keep up with the amount of 

information and the speed it was delivered: 

“[…] Students told me: “it was so much information, it is impossible to remember 

everything. I’m happy I know my password now!”. Many of them were clearly 

overchallenged.” (Interview 12) 

In most of the schools, the school administration wanted teachers to provide the students 

with learning material and exercise sheets that could be processed at home. The distribution of 

those materials proved to be difficult because not all teachers were scheduled to regularly see 

specific classes on Mondays (the last day of school). In some of the school programmes, 

students only come to school on specific days, making them unreachable for their teachers on 

the last day of school. Additionally, the capacity of the copying machines was too low to enable 
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all teachers to print all the necessary material. To cope with these situations, some schools 

decided to provide students with digital learning material by e-mail. At schools that did not 

provide students with a student e-mail address, the organisation of e-mail distribution lists 

required teachers to collect the private e-mail addresses from their students. In a few schools, 

the school administration seemed unable to organize the last day of on-site teaching. 

Participants reported no or contradictory statements from the school leaders, leading to chaotic 

scenes at the schools: 

“The school’s leadership thought of it as a regular day, with normal teaching and then 

everything would be closed. Almost as the last day before the holidays. Some teachers 

tried to provide their classes with learning materials, while other teachers frantically tried 

to rush each and every student away from the school premises.” (Interview 5) 

The school administration kept the teachers and students updated on current developments 

regarding the school’s situation during the COVID-19 pandemic, as most participants reported. 

Getting information from the administration, such as the name of a student’s training company, 

often worked as usual. Many of the administrative tasks which teachers handle during their 

daily work routine were obsolete because, for example, attendance registers or grading sheets 

were not in use.  

 

4.4.3 RQ3: Personnel Development and Professional Learning  

The participants reported that they mainly used the information given by the school 

administration and other teachers to prepare their learning material and to cope with the new 

situation at their schools. In many cases, teachers that were familiar with certain software started 

to provide small tutorials and workshops for their colleagues. Younger teachers reported that 

they already had their material digitalized and that they just had to upload their existing files 

instead of printing them out. After initial problems with the LMS were solved, the teachers 

quickly began to use the tools that were provided by their schools.  

A big majority of participants reported the use of the trial-and-error principle as the initial 

way of finding adequate online teaching tools and methods. After supplying students with 

digitalized worksheets, teachers began to introduce voluntary feedback from the students. After 

this initial phase, teachers started to include small videos and online teaching through video 

conference tools. The participants mentioned the close attention they paid to the students’ 

reactions during this process. The teachers’ main goal was to find methods they themselves felt 
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comfortable with and which also helped students with their online learning activities. In many 

cases, teachers asked students which methods they liked or if they wanted to try something else.  

“I started using those small videos that I created with ExplainEverything. I had played 

around with the app before, but it wasn’t very serious. I really like them, especially at the 

start of a new lecture or topic. The students like that they can watch them multiple times 

and they seem to really benefit from them.” (Interview 3) 

The participants reported that often one or two particular tools fitted their own personality 

and their teaching style best. They mentioned that this was only the case for specific classes 

and that the tool might not be useful for other students or topics. In addition, they experienced 

heterogenous feedback from students regarding the most efficient teaching tools. Participants 

described students in the same class that specifically asked for video conferences that were 

similar to regular school lessons, while other students want to stick with short videos.  

Participants struggled with students who did not respond to their contacting approaches. 

The teachers described themselves as unsure whether those students were unwilling or unable 

to participate in online learning. They expressed fears about those students being unable to keep 

up with the rest of the class, especially in regard to the following school year and the students’ 

professional training in general. Concurrently the participants were unsure about how to handle 

a future situation in which students might not have been able to comprehensively follow a class 

for such a long time: 

“And next year, they all have to be brought to an equal level again. It’s the same situation 

in the 12th grade. They are all moving up to 13th grade next year and then the teacher has 

to see how to catch up.” (Interview 13) 

Teachers reported a broad variety of tools and methods they included into online teaching. 

Some teachers stuck to digital versions of the worksheets they had already prepared for regular 

offline classes. They bundled the worksheets into virtual stacks to limit the amount of e-mails 

they had to send or files they had to upload. Additionally, they provided students with precise 

instructions for the stacks and the single worksheets. A couple of teachers talked about small 

videos and tutorials they had created for their students, in addition to worksheets. Most teachers 

started to use online video conferencing tools to conduct online classes after the first weeks of 

uploading material, with a few exceptions, where online teaching was attempted right from the 

start.  

Online classes were met with approval by teachers and students alike. The participants 
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reported that they felt the urge to be in direct, face-to-face contact with the students. The 

teachers stated that it was difficult to assess the students’ current learning situations and that 

the online classes turned out to be an eligible method to create a situation in which students 

were able to express their concerns regarding teaching and learning directly, rather than writing 

an email. Meanwhile, the main difference teachers identified between online and on-site 

teaching was the stronger focus the former method put on the teacher; teachers described online 

teaching as a lot more challenging because it is experienced as a very teacher-centred form of 

teaching. 

“It’s is a lot harder than regular classes. In the end, it often turns out to be completely 

teacher-centred teaching.” (Interview 5) 

Students were described as being more passive in online classes and that discussions 

between the different participants rarely occurred. Often, the students avoided using the camera 

or the microphone on their devices, which limited the teachers’ possibilities to interpret the 

current situation. 

 “You are in full lecturing mode and you get little to no feedback from the students 

because you cannot see if they grimace because they don’t understand or if they nod 

because they do understand” (Interview 13) 

In general, the students used the uploaded material and showed up for online lessons, but 

there were some students who were unwilling or unable to participate in online teaching. Every 

teacher reported students with whom they had been out of contact since the end of on-site 

teaching and who had failed to reply to attempts to get in touch. Those students were described 

as learners who already struggled in regular classes.  

 

4.4.4 RQ4: Sustainability  

The sustainability of the current online teaching methods and tools after the COVID-19 

pandemic were valued differently by the participants. The majority of teachers wanted to keep 

providing digital learning material to their students on LMS and cloud systems. Teachers tended 

to use the same material or slightly updated material over a longer period of time once it had 

proven useful for the students. Uploading revised material for a class in the following school 

year was considered as an effective way of providing the students with learning material. 

Teachers did not asses the digitalization of material and the upload as a time-consuming process 
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once they had experienced it. In addition, they wanted their students to be competent in using 

the LMS and cloud systems as soon as they started learning at their schools. Most participants 

pled for the mandatory creation of student accounts and the distribution of login credentials in 

contrast to the existing regulation, in which teachers have to ask the IT administration to start 

the process of account creation.  

With a few exceptions, all participants wanted to keep part of the online teaching 

methods and tools they used during the COVID-19 epidemic. A prominent example was 

creating and integrating short videos and tutorials. Videos about key principles and fixed ideas 

in a specific subject can be repeatedly revisited by students while the production of the video 

was interpreted as a single effort. 

“In my math class, there are so many principles that don’t ever change, for example the 

Pythagorean theorem. If you make a video about that once, you can use it forever!” 

(Interview 12)  

In the teachers’ opinions, on-site teaching could not be fully replaced by online video 

classes. For successful learning, the teacher’s presence and direct communication in the 

classroom were highly valued.  

The teachers believe that the schools’ technical infrastructures had to be improved to 

guarantee access to learning materials and communication tools. They also highlighted the 

importance of equipping students with adequate hardware while simultaneously pointing out 

the funding problems created by acquisition costs. 

 

4.4.5 RQ4: Cooperation Development  

The importance of cooperation between different stakeholders at the vocational schools was 

underlined by all participants, with a focus on the cooperation between teachers, students, and 

the students’ training companies. The teachers particularly stressed the need for regular student 

contact to be able to guide the students through online teaching. In some cases, online teaching 

enabled teachers to support students on a more individual level.  

“One of them wrote an email to me asking if I could explain something to them again. So, 

I made a really short video call with them and I think they understood after the additional 

explanation because they were really very happy and thankful afterwards.” (Interview 18) 

The students’ training companies were a big influence on the students’ abilities to 
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participate in online teaching. When on-site teaching ended, some companies called in all their 

apprentices and made them work full time, which removed any possibility to take part in online 

classes. Teachers reported that students had told them they were simply too tired to go through 

uploaded material after a full day of work. The situation was especially difficult for students 

working in eCommerce, trading, and retail because those industries experienced a higher 

demand during COVID-19 while older colleagues who are part of risk groups could not come 

into work. Teachers and school leaders contacted the training companies to find solutions for 

the apprentices. This cooperation also helped students who were unable to work from home 

because they could use company technology to access learning material.  

The participants reported an enhanced cooperation between teachers during COVID-19, 

notably regarding the use of online tools and teaching methods. Teachers experienced in online 

teaching and digital tools created tutorials and guides for their less experienced colleagues. 

Teachers who wanted to introduce online video classes often took part in a colleague’s online 

video class to benefit from his or her experience. In the interviews, participants reported 

receiving and giving help to colleagues.  

“I have a colleague and she always calls me when she has trouble with Teams. She also 

wanted to do online video classes, so she invited me to a test run to see if everything 

would work and what she could do.” (Interview 12) 

Almost all participants mentioned the absent real-life social interactivity with students and 

teachers, while sometimes simultaneously being overwhelmed by the different digital tools they 

were using for communicating. They mentioned having to switch between different tools, 

depending on the stakeholder they were working with in a specific situation. In addition, regular 

working hours were experienced as being relaxed.  

“For example, I get an email: the administration wants me to fill out a form, but it is not 

attached to the email; it is uploaded to the intranet and I have to find it there first, which I 

only knew because they told me when I called them later” (Interview 18) 

Chat applications and especially the use of other group chat functions were mentioned by 

many of the teachers. These functions were experienced as a quick way to send and receive 

information. The participants emphasized that the chat functions could be used from a 

smartphone and that chatting is something the students are used to.  
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4.5 Practical Implications 

The COVID-19 pandemic proved to be a major challenge for students, teachers, and other 

stakeholders at vocational schools in Germany. The findings underline the assumption of 

interdepending development fields as proposed by the framework of Eickelmann and Gerick 

(2018), including the concept of a circular process in which changes in one development fields 

are affected by and have influence on other development fields. While all the different fields of 

school development were affected, some particular conditions were more prominent, namely 

an adequately equipped and administered server structure as well as the ability and motivation 

of teachers to design learning with digital tools. In addition, students must be capable of 

accessing and working with online material. In many cases, schools were able to overcome 

related challenges with solutions that possess the potential to be introduced as solutions in other 

schools, independently of COVID-19.  

At the end of on-site schooling, school leadership and the capacity of the technological 

infrastructure at the schools could be identified as key factors in successfully starting online 

teaching and learning (Navaridas-Nalda et al., 2020). A fully functioning server structure and 

a capable IT administration is absolutely essential, with a special focus on the protection and 

security of educational data (Obermöller, 2019). The results show that the IT infrastructure at 

many schools had not been thoroughly tested. The technological equipment was unfit for the 

different tasks at hand, which can be interpreted as insufficient financial investment in the IT 

infrastructure. Additionally, the IT administration at vocational schools in Germany is a special 

task of groups of teachers and is not the responsibility of experts outside the schools. It seems 

that political decision-makers and school leaders underestimate the importance of IT 

administration and the workload that it creates.  

An outsourcing process could prove to be an opportunity to save money while at the same 

time increasing the performance of IT systems through the upscaling of solutions. In some 

school districts, the IT administration and especially the maintenance of hardware is to be 

bundled in competency centres in the near future. In comparison to multiple teacher groups at 

different schools, a group of specialists can then handle additional students, teachers, or 

applications much more efficiently. Adding another school into an existing compound is 

cheaper and faster than training another team of teachers for this schools. At the individual 

school, teachers could then shift their focus to supporting their colleagues regarding the 

application of methods and tools for digital teaching and learning. The diverse educational 

systems in the federal states, the different types of schools within the federal states, and 

individual schools often compete over available funding. In the last years, this competition for 
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funding and the heterogeneity of systems and schools have proven to be some of the biggest 

obstacles for digitalization in school development in Baden-Württemberg and Germany. 

All interviews show the great influence school leadership and organisational development 

had on introducing online teaching at vocational schools in Germany during the COVID-19 

pandemic. In schools in which the school leadership presented clear rules, tasks, and 

requirements, teachers were able to move faster to teaching online than in schools without a 

distinct leadership. Hence, an explicit agenda provides guidance for teachers and students alike 

(Chua & Chai, 2019; Supovitz, 2014). It is important to notice that school leaders often chose 

a target that was easier to achieve, rather than giving out an abstract goal. Digitalisation in 

school development should start with these achievable goals.  

“The principle told us: ‘Okay, during the next week, I want you to upload material for 

your classes on Moodle. I want the students to be able to work with something. After that 

is working, we can see what we can do next!“ (Interview 7) 

The quote above shows another important aspect of organisational development regarding 

digitalisation. The process of introducing digital tools and methods into school development is 

circular, and it has to be reflected on constantly (Obermöller, 2019). This reflection includes 

changing and expanding existing agendas, depending on the challenges a specific school faces. 

The situation during COVID-19 covered in the interviews showed up the inadequate ICT 

training of many teachers. The use of digital methods and tools plays a minor part in the 

education of pre-service teachers. In the further education of teachers, the importance of 

digitalisation in school development is increasing (Grothus et al., 2018), but the interviews 

show that many teachers refrained from broadly using digital tools and methods before the 

pandemic.  The teachers had to adapt to the new situation by finding suitable teaching methods 

for their own characteristics, subjects, and students in a short amount of time. The process of 

selecting and reflecting digital teaching methods and tools should be an integral part of pre-

service teacher education and teacher education, to support the personnel development of 

teachers. It is exceptionally important for teachers who are generally more reluctant to use and 

teach with digital tools and methods.  

“Our students have to use them [digital tools] in their future jobs. They are using them 

already as apprentices. They have to learn it in schools. Therefore, every teacher has to 

use it! To some extent at least!” (Interview 15) 
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The different digital tools and methods the participants chose shows the variety of digital 

teaching that can be used and the scope of educational development in schools. One of the key 

findings of this survey is the strong dependence between a teacher’s personality, the subject 

they teach, and the targeted student group. During the interviews, this manifested itself in 

situations where participants talked about “in this class”, “in my subject” and “for me”, when 

referring to the digital methods and tools they preferred. The teachers’ self-concept can be 

interpreted as a real-life representation of the updated TPACK model by Mishra and Koehler 

(Mishra, 2019; Mishra & Koehler, 2008).  

Most of the teachers want to keep using the methods and tools they introduced during the 

COVID-19 pandemic because they were experienced as ways to create variety in teaching and 

as an additional channel to make students engage with learning material. Digital methods and 

tools are an important addition to the classroom because they make lessons more engaging. 

They give teachers the opportunity to present material in new ways, as well as to create 

diversified challenges and tasks. Although the idea of different learner types is considered an 

obsolete theory (Pashler et al., 2008), as are the assumptions about digital natives (Bennett et 

al., 2008), the teachers identified a group of students who benefit even more from the digital 

methods and tools.  

“I think it’s just their thing. They like to use the computer, the tablet and so on. They 

grew up with it and they enjoy learning with it more than in the classroom.” (Interview 

17) 

Some participants were troubled by the missing ability to assess students learning activities 

and the lack of a grading system they could use for digital teaching. While on-site teaching was 

disrupted, the federal state of Baden-Württemberg mandated that all exams be cancelled and 

that no graded assessment should be done during online teaching and learning. The missing 

students, who are not in contact with their teachers, could be affected by the suspension of 

grading because they see no reason to put effort into school during the pandemic. Grading is 

considered as an important educational tool by the participants as well as by teachers all over 

the world (Schinske & Tanner, 2014). Teachers can keep students working by using the threat 

of failing a class, but they can also reward hardworking students by giving them good grades. 

It has to be highlighted that only a few of the teachers mentioned the possibility of conducting 

and grading online assessments as is being done by many universities during the COVID-19 

pandemic. This could be caused by the early mandate of the Ministry of Culture to suspend 

grading or that online assessment was outside the participants’ focus. In consideration of the 
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chronology of the introduced methods, online assessment can be interpreted as a consecutive 

step after providing digitalized learning material and conducting online video lessons (Ardid et 

al., 2015; Butler-Henderson & Crawford, 2020).  

In general, the teachers pointed out how students communicated with them and each other 

over the schools messaging and chat functions, which is considered an important aspect of an 

LMS (Naveh et al., 2012; Schumacher & Ifenthaler, 2017). The main reason is the close relation 

to their communication behaviour outside the school context (Lauricella & Kay, 2013). The 

critical teacher reflections on the different tools they had to use for communication are evidence 

of the need for clear communication guidelines as part of cooperation development, as they 

would help to determine the correct usage of the different communication channels.  

Digitalisation in school development should aim at a cloud-based storage of data following 

strict data-protection laws and security measures. This process could simplify and streamline 

the workflow and communication between the different stakeholders in the school (González-

Martínez et al., 2015). With a cloud solution, the cooperation between teachers, which was 

highlighted in the interviews, can be supported as well (Mościcki & Mascetti, 2018). The digital 

cooperation between training companies and stakeholders in schools can help to integrate 

workplace-related problems into teaching and learning. Companies should be mandated to 

financially invest into their apprentices by supporting the funding of digital infrastructures at 

schools. For example, the acquisition of digital devices could be included into apprenticeship 

contracts. An ongoing investment into their apprentices’ digital competencies is likely to turn 

into economic profit for the companies. 

A conclusion can be drawn for the aforementioned arguments to help stakeholders at 

schools. Key factors to successfully deal with the COVID-19 pandemic are the creation and 

communication of a meaningful agenda by the school leadership, reliable technological 

infrastructure and teachers’ competencies to identify and implement digital teaching methods 

and tools.    

The end of on-site teaching and the introduction of digital teaching and learning methods 

will have a prolonged effect on digitalization processes in schools. The scope of the 

sustainability of the new digital developments in schools in the federal state of Baden-

Württemberg depends on the willingness of stakeholders to increase the quality of the ICT 

infrastructure in schools based on comprehensive organisational agendas  and on the 

competencies of teachers and students to teach and learn with digital methods and tools (J. 

König et al., 2020). Socially disadvantaged students with insufficient access to the internet can 

be identified as an issue that is currently proving to be unsolvable for stakeholders at schools. 
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The digitalisation of school development has to be embedded into a bigger socio-economic 

context. Questions regarding citizens’ rights to access powerful internet connections, the 

sustainable use of hardware, and the role of the economy in teaching and learning have to be 

tackled to successfully develop digitalisation in schools.  

 

4.6 Limitations and Further Research 

The average age of teachers at vocational schools was 49 in the year 2009, which makes 

the young age of the participants one of the main limitations of the study, while the gender 

distribution matches the distribution at vocational schools (Wolf, 2009). The qualitative nature 

of the study enables exemplary insight into the situation at schools and the results cannot be 

generalized over all vocational schools. Although all participants report challenges and 

problems, no extreme cases could be identified; schools that have had no problems transferring 

to online teaching due to comprehensive preparation and investment into digitalization are 

likely to exist, as are schools that offered almost no teaching at all. The results of the study also 

have to be assessed under the aspect of social desirability because the situation at schools is 

strongly influenced by the work of the teachers themselves. An emphasis on positive 

experiences and a neglect of negative situations might be the results.   

The long-term effects and the sustainability of the digital transformation processes in school 

development should be explored in future studies. As a basis for future studies, the qualitative 

results should be complemented by quantitative assessments on an extensive scale, including 

the experience of all stakeholders at schools. As of now, most vocational schools are slowly 

getting back to on-site teaching. A profound evaluation of the last months is needed to provide 

schools with the chance to make the most out of the difficult situation under COVID-19 for 

future digitalization in school development. 
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5. The Implementation of Distance Learning Practices at 

Vocational Schools in Germany from a School 

Development Perspective 

5.1 Introduction 

In March 2020 state officials declared an end to on-site schooling throughout Germany as 

a measure to contain the COVID-19 pandemic. As a result, schools were forced to switch to 

distance learning methods. In schools of secondary education teaching was supposed to be 

conducted with digital tools, such as learning management systems and live video classes. Most 

schools did not have the technical and organisational infrastructure to support such a rapid 

change (Delcker & Ifenthaler, 2020). Further, teachers and students did not possess the 

necessary competencies to learn and teach online (Howard et al., 2020; Huber & Helm, 2020). 

The situation changed gradually as stakeholders adapted to the new situation under the ongoing 

pandemic.  

In response to the on-going crises situation at German schools, this project was conducted 

to examine how school development may facilitate online learning for students and teachers, 

focusing on the technological, personnel, educational, organisational and cooperative domains 

of school development (Eickelmann & Gericke, 2018). One of the main issues for school 

leaders during the COVID-19 pandemic was a decision-making process which could hardly be 

based on past experiences at the respective school or at similar schools. While school leaders 

implemented rules for the usage of technology, set up guidelines for communication and tried 

to provide information for the different stakeholders to enable distance learning at their schools, 

their options to evaluate their managerial decisions with regard to digitalization in school 

development were very limited. At that time, school officials in Germany could not provide an 

appropriate tool yet. The resources of school leaders, especially the time and staff necessary to 

design, test and implement such a tool, were needed in other domains of the school to keep day-

to-day operations running during the COVID-19 pandemic.  

One of the main goals pursued by project was to develop and provide a tool for decision 

makers and school leaders at vocational schools to evaluate the status of continuous school 

development. The evaluation helps school leaders to use empirical evidence to reflect on 

managerial decisions which focus on the facilitation of distance learning. As a consequence, 

changes in already implemented rules, guidelines and processes can be made. In addition, 

school leaders are enabled to include data-driven considerations into their decision-making 
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processes (Schildkamp, 2019).  

The second objective of the project was to identify factors of school development which 

facilitate distance learning processes, shifting the perspective from a single school view to the 

group of vocational schools as a whole. Vocational schools in Germany are one of the two parts 

of the German dual vocational training system. While training companies provide practical 

competencies, vocational schools facilitate mostly theoretical knowledge to support students in 

completing their vocational training. The increasing demands of the workplace towards digital 

competencies require changes in teachers and students’ digital competencies (Roll & Ifenthaler, 

2021) and therefore further strategies to implement digitalization into school development 

(Delcker & Ifenthaler, 2020). 

 

5.2 Theoretical Framework 

Brindley et al. (2004) define Distance Learning (DL) as a superior construct, which includes 

various forms of media-based learning. The main characteristic of DL is the geographical 

separation between learners and educators, making it a major challenge for the involved 

stakeholder (Moore & Kearsley, 2011). The requirements for the integration of DL into schools 

and school development processes are very diverse, which makes a multidimensional 

perspective on school development necessary (Ames et al., 2021; Bellin-Mularski et al., 2016). 

This multitude of perspectives is reflected by the different stakeholders involved in school 

development processes, namely school leaders, teachers, students and parents (Harris, 2010; 

Ilomäki & Lakkala, 2018). At vocational schools, training companies have to be included as a 

relevant stakeholder (Delcker & Ifenthaler, 2020). Following the definition by Rolff (1995), the 

multidimensional composition of school development is represented by the three different 

domains inside a school. These dimensions can be summarized under teaching (activities in the 

classroom), personnel (mentoring, teacher training) and organisation (school agendas, school 

management). With regard to digitalization processes, the technical infrastructure of a school 

has to be added to the conceptual considerations of school development (Fraillon et al., 2020). 

Eickelmann & Gericke (2018) expand the model by Rolff (1995) by adding this technological 

component. Furthermore, cooperation is added as a fifth dimension in their model of school 

development: Organisational Development (OD) includes a school’s agenda, it’s mentality and 

beliefs towards communication and digitalization. The field of Personnel Development (PD) 

covers teacher training and the onboarding of new teachers. Education Development (ED) 

subsumes activities in the classroom, such as the usage of learning tools and methods. 
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Technology Development (TD) consists of requirements regarding technological infrastructure 

and administration of systems. The final development field is called Cooperation Development 

(CD) and describes cooperation processes between the internal and external stakeholder of 

school development.  

The centre of the model describes the common goals of the stakeholders and the focus point 

of the five different dimensions: the ongoing facilitation of students’ digital competencies (1), 

as well as teaching and learning with digital media (2). 

A number of studies has shown the influence of the development fields on students learning 

as well as educators’ roles and teaching competencies. The participation of students in the 

classroom and their ability to reach their educational goals can be increased through the 

organisational structure of schools (Alinsunurin, 2020; Maxwell et al., 2017; Sebastian et al., 

2014). The cooperation between teachers with regard to curricular alignment supports academic 

improvement (Bryk, 2010). If a school is well-structured and organized, it produces an 

academic climate that is “conducive to learning and high student performance” (Wang & Degol, 

2016), while methods and tools used for teaching influence the learning experience of students 

(Stefanou et al., 2004). 

The way school leaders manage and structure their schools impacts teachers’ satisfaction 

and performance, which in return enhances classroom practices and school effectiveness 

(Mulford, 2003). Teachers are less likely to leave the schools when they perceive the school 

administration as effective leaders (Nguyen, 2021). The professional development of teachers 

is positively influenced by a school’s agenda and the creation of learning opportunities within 

the organisation (L. Huang et al., 2020). 

Due to requirements of the modern working world, the integration of digital teaching 

methods and tools into school development is a necessity. Key digital competencies cannot be 

facilitated without them (Fraillon et al., 2020; Roll & Ifenthaler, 2020, 2021). The concept of 

media expansion plans (MEP) has been deployed in the German school system to help schools 

transitioning towards digitalization in school development. Within the MEP, a school can 

formulate different digitalization goals, as well as how and when they want to reach those goals. 

The MEP should include an analysis of the digital status quo at the school (Ifenthaler, 2019; 

Obermöller, 2019). Most importantly, schools are required to specify the financial resource they 

need to meet MEP-specific goals to be applicable for the biggest funding program for 

digitalization in schools in Germany, called “digital pact” (in German Digital Pakt) (km-bw, 

2021). The MEP can be an important managerial tool for school leaders to analyse, plan and 

implement digital tools and methods into their schools. Currently, no published studies about 
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the effects of the MEP exists, due to the novelty of the MEP and the relative short 

implementation time. Two research questions emerge from the described problems at 

vocational schools and theoretical assumptions about school development. 

 

RQ1: Which role do organisational factors play for the perceived learning success of 

students during distance learning in times of crisis and how does the implementation of a 

media expansion plan influence these relationships? 

RQ2: Which role do organisational factors play for the perceived workload of teachers 

during distance learning in times of crisis and how does the implementation of a media 

expansion plan influence these relationships? 

 

5.3 Method 

5.3.1 Participants and Data Collection 

A convenience sample of 14 vocational schools in the federal state of Baden-Württemberg, 

Germany took part in the project from November 2020 until March 2021. Each school could 

choose the starting date of the survey, to avoid conflicts with internal school constraints. In 

addition, schools could choose which stakeholder groups they wanted to survey, with students, 

teachers and school leaders being mandatory choices. The schools were provided with 

hyperlinks to the online questionnaire, which were distributed by the schools through internal 

email addresses. At each school the data collection was conducted over a period of four weeks. 

The data collected from the three mandatory stakeholder groups consists of 2,827 students, 444 

teachers and 37 school leaders (N = 3,872). After the data collection, each school was provided 

with an individual report that summarized the results of the schools. 

 

5.3.2 Instrument and Analysis 

The online questionnaire “Evaluation of Distance Learning” by (Balzer & Schorn, 2021) 

has been adapted to collect data from students, teachers, school leaders, parents and training 

companies at vocational schools. The items can be allocated to five scales, namely organisation 

(orga), class activity (clac), teaching & learning (tl), social interaction (soci) and personal 

resources (perr) and are assessed on a Likert scale from 1 to 5 (totally disagree, partially 

disagree, neither nor, partially agree, completely agree). A small number of items to collect 

demographic data has been added to the questionnaire. The variable for the MEP (mep) contains 
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different stages of the MEP. Schools currently either do not have a MEP (stage 0), the MEP is 

currently worked on (level 1) or the MEP is fully planned and integrated into the school 

(stage2). Additionally, schools might have already applied for funding (stage 3) or they have 

been provided funding based on their MEP (stage4). The questionnaires differ between the 

stakeholders to allow data collection from multiple perspectives. The longest questionnaire (66 

items) was provided for the teachers, the shortest one (23 items) for the parents. Only a few of 

the questions were mandatory to answer to decrease the likelihood of dropouts. The Cronbach’s 

alpha values of the five scales for the three main stakeholder groups are shown in Table 5-1. 

 

Table 5-1  

Reliability Scores (Cronbach’s alpha) for the Five Main Scales 

Group Orga Clac Tl Soci Perr 

Students 0.83 (11) 0.77 (16) 0.77 (7) 0.56 (2) 0.54 (5) 

Teachers 0.83 (9) 0. 66 (17) 0.69 (6) 0.81 (8) 0.74 (6) 

School Leaders 0.74 (6) 0.82 (17) 0.74 (10) 0.65 (2) 0.5 (4) 
Note. The number in brackets shows the number of items per scale 

Hierarchical linear modelling (HLM) was used to examine the relation between the 

variables stated in the research question. HLM is specifically useful for educational research, 

because of the nested structure of data from the context of schools (Schildkamp et al., 2017). 

The nested structure is a consequence of the hierarchical structure of schools, where the 

selection of a “primary unit (e.g., a school) increases the chances of selection of secondary units 

(e.g., pupils) from that primary unit” (Snijders & Bosker, 2011, p. 7). Basically, HLM 

represents a multilevel regression model as a hierarchical system of regression equations (Hox 

et al., 2017). In the case of this study, two-level data has been collected, with data on the level 

of the school and the level of the single students.  

Student learner success (lsuc) is defined by a set of items which include questions towards 

their perceived effectiveness and their perceived learning progress while practicing distance 

learning (α = .71). During the first and second lockdown, grading was not allowed except for 

final-year classes, so learner success could not be measured by grades. The students’ perception 

of their schools’ organisational structure (orga_st) was measured with 11 items, which are 

described in Table 5-2. 
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Table 5-2  

Items for Students’ Perception of Schools’ Organisational Structure (orga_st), N = 1763 

Item Description Descriptive 

orga1 Teaching Adaptation to Crisis  M = 3.20 (SD = 1.17) 

orga2 Current School Organisation M = 3.17 (SD = 1.19) 

orga3 Clearness of Procedure Instructions M = 3.54 (SD = 1.31) 

orga5 Clearness of Tools for Teaching M = 3.56 (SD = 1.27) 

orga9 Tool Competency of Teachers M = 3.24 (SD = 1.11) 

orga10 Own Tool Competency M = 4.08 (SD = 1.03) 

orga12 Provided Technological Infrastructure M = 4.31 (SD = 1.09) 

orga13 General Information Flow M = 3.59 (SD = 1.27) 

orga14 Assessment Regulations M = 3.23 (SD = 1.26) 

orga15 Single Work Assessment M = 3.21 (SD = 1.22) 

orga18 Fairness of Assessment M = 3.35 (SD = 1.26) 

 

In addition, the age of the students is used as a possible predictor variable on level 1. The 

mep variable was used as a predictor on level 2. Different variables have consequently been 

added to model to identify the one with the best fit. The conditions for HLM have been met (F. 

L. Huang, 2018). The following equation represents the initial model: 

 

𝑙𝑠𝑢𝑐𝑖𝑗 =  𝛾
00

+  𝛾
10

∗  𝑜𝑟𝑔𝑎
𝑖𝑗

 + 𝛾
20

∗  𝑎𝑔𝑒
𝑖𝑗

 +  𝛾
01

∗  𝑚𝑒𝑝
𝑗

+  𝛾
21

∗  𝑜𝑟𝑔𝑎
𝑖𝑗

∗  𝑚𝑒𝑝
𝑗

+  𝑢1𝑗 ∗  𝑜𝑟𝑔𝑎
𝑖𝑗

+ 𝑢0𝑗 +  𝑒𝑖𝑗 

lsuc   learner success of student i within school j 

γ00   overall mean intercept 

γ10   fixed effect of orgaij 

γ20   fixed effect of ageij 

γ01   fixed effect of mepj 

γ01  fixed effect on interaction between orgaij and mepj 

orgaij  orga value of student i within school j 

ageij   age value of student i within school j 

mepj   mep value of school j 

u1j  random effects on orga 

u0j  intercept 

eij  residual 
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5.4 Results 

Initial analysis on level 1 variables showed a significant medium effect of orga_st on 

students perceived learning success (d = 0.69). The age of students did not show a significant 

effect, therefor it was dropped from further analysis. To increase the accuracy of the model, the 

items of the orga_st scale where subsequently added to the model. In the model with the highest 

fit, 8 of the 11 items showed a significant effect on lsuc, ranging between 0.1 and 0.15. Mep 

didn’t show a significant effect as a predictor on level 2. Although the low ICC values of the 

models ( < 0.1 ) across all the models indicates that students’ perceived organisation at their 

schools does not vary between the schools, the regression estimates of the HLM model is 

presented in Table 5-3, because the approach is more sensible and represents the nested 

structure of schools within education systems (Alinsunurin, 2020).  

  

Table 5-3  

Regression Estimates for the Model with the Highest Fit (** < 0.01, *** < 0.001), N = 1763 

Item Description Estimates (Std. Error) 

orga1 Teaching Adaptation to Crisis  0.10309 (0.09986) *** 

orga3 Clearness of Procedure Instructions 0.149 (0.01438) *** 

orga9 Tool Competency of Teachers 0.06918 (0.01744) *** 

orga10 Own Tool Competency 0.10550 (0.01767 *** 

orga12 Provided Technological Infrastructure 0.09859 (0.01646) *** 

orga13 General Information Flow -0.05017 (0.01551) ** 

orga14 Assessment Regulations 0.08707 (0.01630) *** 

orga18 Fairness of Assessment 0.14884 (0.01626) *** 

Intercept  0.4644 (0.09986) *** 

 

To answer the research question, it can be stated that the perceived organisation has an 

effect on students’ perceived learning success. The parts of the organisation that had the biggest 

effect were the clearness of procedure instructions and the fairness of the assessment. Secondly, 

the adaptation of teaching to the crisis, students’ tool competency and the provided 

infrastructure influence student’s perceived learning success. These results do not vary 

significantly between the different schools. The stage of the MEP does not have a significant 

effect on the learning success. Surprisingly, the item “current school organisation” does not 

have a significant effect. 
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5.5 Conclusion 

The findings of the study show the importance of the organisational structure of schools for 

the learning success of students. Most importantly, changes to single parts within the 

development field of organisation can help students to achieve their educational goals. Students 

rely on clear procedural instructions, more so when dealing with a crisis like the COVID-19 

pandemic, because they create the necessary safety within the learning processes (Sebastian et 

al., 2014). Fair assessment of students’ works encourages students to spend time and effort on 

submissions and tasks, which increases their chance of succeeding. The teaching processes have 

to be adapted for the crisis to be feasible and plausible for the students. For the realization of 

digitalized teaching processes, the students need the competencies to work with the necessary 

tools such as video conferencing tools and the learning management system of the schools 

(Olszewski & Crompton, 2020). School leaders can support the students by supplying them 

with appropriate digital tools (Bond, 2020), which is strongly connected to the development 

field of technology (Eickelmann & Gericke, 2018). While the effects of the single parts of 

organisational structure seem to be small, the combination of the diverse perspectives including 

information flow, communicated rules and the provision of tools that are easy to access shape 

the characteristic of schools’ organisational structures as a facilitator for a successful school 

environment (Alinsunurin, 2020; Ames et al., 2021; Bryk, 2010; Mulford, 2003; Stefanou et 

al., 2004; Wang & Degol, 2016).  

The analysis of the data suggests that the vocational schools and especially their students’ 

perception of organisation and learner success are not very distinct. The similarity of the 

challenges school leaders face admits a common crisis and the requirement for digitalization in 

school development underline the importance of improving the collaboration between school 

leaders (Ilomäki & Lakkala, 2018). The MEP could be a starting point for ongoing cooperation 

between vocational schools. The fact that the MEP does not have a significant effect on student 

learner success might hint towards the MEP currently being a means to an end, namely getting 

access to much needed funding. Through a joint effort of school leaders, the MEP can develop 

its full potential as a strategic managerial tool for the digitalization of school development.  

The introduced evaluation tool is currently evaluated in cooperation with the involved 

school leaders, to enhance its capability as a managerial tool. One of the goals of the evaluation 

process is the optimization of the sample size, especially on the school level. To further examine 

the integration of the MEP, a refinement of the survey instrument is being conducted. This will 

improve the collected data and increase the benefit for the stakeholders involved in the digital 

school development. 
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6. Distance Learning and the Transformation of Vocational 

Schools from a Qualitative Perspective 

6.1 Introduction 

During the COVID-19 pandemic, distance learning became the primary form of education 

at vocational schools in Baden-Württemberg. Oftentimes, students nor teachers had the 

necessary competencies to learn and teach online (Howard et al., 2020; Huber & Helm, 2020). 

Many schools were not properly equipped with the technical or organisational infrastructure to 

implement such a rapid change from on-site to online classes (Delcker & Ifenthaler, 2020; 

Kerres, 2020). The project ‘Distance Learning – Schul- und Unterrichtsentwicklung für 

berufliche Schulen vor Ort’ (Distance Learning at Vocational Schools) was planned and 

conducted to evaluate the situation of stakeholders in vocational schools in Baden-

Württemberg. For this purpose, an online evaluation instrument was designed to help decision 

makers at the school level to examine the perception of different stakeholder groups. The main 

goal of the research work was to provide decision makers and school leaders at vocational 

schools with a tool to evaluate their school, improve the distance learning situation at their 

schools, and engage in continuous school development.  

In Germany, vocational training is traditionally based on the so called dual system (Protsch 

& Solga, 2016): The first part of the dual system consists of training companies which take in 

apprentices for the 324 different qualifications programs (BIBB, 2021). The companies provide 

practical training through qualified instructors. Vocational schools are the second part of the 

dual system. They focus on the facilitation of theoretical general and subject-specific 

knowledge (Gessler, 2017). The two parts work closely together, and it is mandatory to attend 

a vocational school and to meet the requirements of the workplace to acquire the desired 

professional qualification (Deissinger, 2015). To ensure the close connection between the 

facilitation of practical and theoretical knowledge, working at the training company and 

attending a vocational school alternate on a weekly or monthly basis.  

One of the most pressing challenges for vocational schools is the influence of digitalisation 

on the theoretical and practical places of learning (Euler & Wilbers, 2018). On the one hand, 

digitalisation requires the facilitation of new competencies, on the other hand, new digital 

educational tools and methods arise (Collins & Halverson, 2018). Amongst others, these 

competences include the ability to handle various digital technologies (Falloon, 2020), but also 

data literacy, information retrieval skills and the evaluation of digital data (Henderson & Corry, 

2021; Koltay, 2017; Tsai & Wu, 2021). Future citizens are challenged with the protection of 
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their personal data (Horn & Otto, 2021; Schüller, 2020) and digital collaboration (López-

Meneses et al., 2020). The new digital competencies additionally include a sustainable 

perspective on digitalisation (Chekanushkina et al., 2021; Luthra & Mangla, 2018) and the 

ability to use digital tools and methods to solve problems of the daily life and the workplace 

(Godhe, 2019). The competences for the workplace are of special importance for the vocational 

education trainings system, as digital processes and tools, such as 3D-printers (H. K. Chan et 

al., 2018), smart production systems (Hirsch-Kreinsen, 2016), digital marketing (Nadkarni & 

Prügl, 2021) or ERP systems (Spener et al., 2019), continuously change the workplace (Euler 

& Wilbers, 2018; Roll & Ifenthaler, 2020a).  

The tools to facilitate this competences might be computers (Falck et al., 2018; Patterson & 

Patterson, 2017), tablet PCs (Conrad & Schumann, 2021; Ifenthaler & Schweinbenz, 2016; 

Montrieux et al., 2015), smartphones (Hochberg et al., 2018; Lindberg et al., 2017) or 

interactive whiteboards (Hennessy, 2017; Mata et al., 2016; Tosuntaş et al., 2015). Flipped 

classroom settings (Mohamed & Lamia, 2018; Strelan et al., 2020; Zainuddin et al., 2019) and 

blended learning approaches (Dziuban et al., 2018; Hrastinski, 2019) are example for new 

digital teaching methods. Both tools and methods can be used to present new forms of media, 

such as educational videos (Bateman & Schmidt-Borcherding, 2018; Carmichael et al., 2018), 

games (Hawlitschek & Joeckel, 2017; Lamb et al., 2018; Platz et al., 2021), apps (Cherner et 

al., 2014) and podcasts (L. König, 2021; O’Callaghan et al., 2017). Vocational schools can meet 

the challenge of a changing world through the consequent implementation of digitalisation into 

school development processes, such as digital tools for the school’s administration, modern 

technological infrastructure or different teaching methods in conjunction with ongoing teacher 

education. The necessary changes on the school level have not been systematically 

implemented in the past. In many schools in Germany, the technical infrastructure remains 

insufficient (Fraillon et al., 2020) and information and communication technology (ICT) is only 

partially present in teacher education programmes and curricula (Labusch et al., 2020). 

During the COVID-19 pandemic, vocational schools were forced to implement distance 

learning as a new principle for teaching and learning. The school buildings were closed down 

and on-site teaching was prohibited as a precaution to fight the pandemic. The rapid change 

from on-site teaching to digital distance learning can be described as a “digitalisation shock” 

(Harderer et al., 2020, p. 14), which hit many schools unprepared (Freundl et al., 2021; Huber 

& Helm, 2020; Kerres, 2020; Million, 2021; Zawacki‐Richter, 2021). Distance learning is 

defined as a superior construct which is comprised of different forms of media-based learning 

with the geographical separation between teachers and learners being one of its main 
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characteristics (Brindley et al. 2004, Moore & Kearsley, 2011). In regard to the vocational 

schools in Baden-Württemberg, most teachers used live video-classes, uploaded worksheets or 

educational videos as methods and tools for digital distance learning with varying perceived 

success (Delcker & Ifenthaler, 2020). While the schools were closed, stakeholders at the 

vocational schools, especially school leaders, did not have the tools and opportunities to 

evaluate the digital distance learning situation within their institutions.  The goal of this study 

is to identify challenges for stakeholders at vocational schools through the analysis of 

qualitative evaluation data. The following research question emerges: 

 

RQ: How do the stakeholders at vocational schools perceive the digital distance learning 

situation? 

 

The data is used to discover concrete suggestions and ideas from within the school to 

overcome the challenges of the implementation of digital distance learning. The study at hand 

shifts the perspective from a crisis-oriented view towards a future-oriented angle. It uses the 

experience of ad-hoc distance learning situations to gain insights for sustainable school 

development. 

 

6.2 Theoretical Framework 

6.2.1 School Development 

At this point, an important distinction must be made between the terms school development 

and school reform (Muftić, 2012; Silcox & MacNeill, 2021). School reform should be used for 

top-approaches which originate from outside of a single school, such as from the federal state 

administration (Rolff, 2019). External influence factors might be state-wide curricula 

(Seleznyov & Czerniawksi, 2020), changes in public funding (Sugarman et al., 2016), or 

broadband Internet access (Fox & Jones, 2019). 

Based on the definition by Rolff (1995), school development describes the development of 

single schools. In contrast to school reforms, school development considers school specific 

factors, such as organisational, social and infrastructural characteristics at school level from a 

bottom-up perspective (Rolff, 2019). Examples for these characteristics are school leadership 

(Barblett & Kirk, 2018; Bellin-Mularski et al., 2016; Mulford, 2003; Whitehead et al., 2013), 

on-going teacher training (Gudmundsdottir & Hatlevik, 2018; Roll & Ifenthaler, 2021; K. K. 

Wong, 2018), classroom activities (Dadds, 2020; Eickelmann et al., 2020; Spiteri & Chang 
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Rundgren, 2020), cooperation (Aprea et al., 2020; Delcker & Ifenthaler, 2020; Jensvoll & 

Lekang, 2018; Jurkowski & Müller, 2018), and technological infrastructure (Gil-Flores et al., 

2017). The goal of the intentional and planned development process is the facilitation of 

students’ inter- and intradisciplinary competencies (Rolff, 1995) and an improvement of 

students’ educational environment (Hanberger et al., 2016). Factors which are beneficial for 

such an environment include academic rigor (Wang & Degol, 2016), the organisational 

structure of schools (Sebastian et al., 2014), school identification (Maxwell et al., 2017), and 

teacher qualification (Podolsky et al., 2019). A meta-analysis of whole-school development 

programs indicates very small to small effects (.09 < d < .15) on students‘ achievements, with 

an increasing effect for schools with a financially disadvantaged student population (Borman 

et al., 2003). In school leadership effect studies, small direct and indirect effects of leadership 

on students’ achievement can be found (Scheerens, 2012). Heck and Hallinger (2010) identify 

teachers‘ perception about school improvement capacity as an indicator for the educational 

achievement of students. Amongst other things, school improvement capacity contains 

continuous professional learning, open communication, and the implementation of state 

curricular standards. The perceived ability of teachers to shape their school in the form of 

collective leadership, teachers’ motivation, and the work setting of teachers has a significant 

effect on students’ achievements as well (Leithwood & Mascall, 2008). Teachers’ well-being 

is strongly associated with the administrative skills of principals, as well as principals’ time 

spent on instructional management and internal relations (Liebowitz & Porter, 2019). These 

findings are related to the research work of Sebastian et. al (2019), who identified a high 

correlation between the organisational management skills and the instructional leadership skills 

of principals: Principals who are able to support good classroom interaction are also capable of 

managing a school as an organisation and vice versa (Sebastian et al., 2019). The quoted results 

of educational research underline the “interdependence between contextual factors, educational 

factors and target group factors” (Ditton & Müller, 2011, p. 104) as a major characteristic of 

school development and school quality. 

Although the terms school development’ and school reform are differentiated and used to 

describe different approaches to influence and improve education, they cannot be interpreted 

as unconnected concepts. School curricula and teacher training programmes are strongly 

connected to teaching practices and the educational content in the classroom. Vice versa, the 

desired outcomes of educational processes, such as the qualification of students and the 

facilitation of competencies, depend on adequate teaching methods and further teacher 

education.  
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The distinction between school reform and school development forms the basis for the 

further considerations of Eickelmann (2017), who identifies five fields for the successful 

development of schools. Organisational Development (OD) includes a school’s agenda, its 

mentality and beliefs towards communication and digitalization. The field of Personnel 

Development (PD) covers teacher training and the onboarding of new teachers. Education 

Development (ED) subsumes activities in the classroom, such as the usage of learning tools and 

methods. Technology Development (TD) consists of requirements regarding technological 

infrastructure and administration of systems. The final development field is called Cooperation 

Development (CD) and describes cooperation processes between the internal and external 

stakeholders of school development. 

Studies show the influence of the different development fields on learner success, academic 

improvement and staff satisfaction. The structure of a school increases students participation in 

the classroom and enables them to reach educational goals (Alinsunurin, 2020; Maxwell et al., 

2017; Sebastian et al., 2014). If teachers cooperate in instructional processes, they support 

academic improvement (Bryk, 2010). Wang and Degol (2016) report a well-structured school 

as an important factor for high student performance. The learning experience of students is 

influenced by the tools and methods used for teaching (Stefanou et al., 2004), which in turn 

depends on the skills and competencies of teachers (Ifenthaler & Schweinbenz, 2013, 2016). 

Mulford (2003) describes effective school leadership as one of the biggest factors for teachers’ 

satisfaction and performance. Teachers leaving a school is less likely, when these teachers 

perceive the school leaders as effective (T. D. Nguyen, 2021). This includes the creation of 

learning opportunities for teachers as a major influence on teachers professional development 

(Huang et al., 2020).  

From the development fields, the stakeholders of school development can be derived. They 

include students, their parents, teachers, school leaders and the school’s administration (Harris, 

2010; Ilomäki & Lakkala, 2018). In the case of vocational schools, the different training 

companies have to be added to the list of stakeholders (Delcker & Ifenthaler, 2020). In 

vocational schools in Baden-Württemberg, school management is placed in the hands of the 

school principals. In most cases, a single school principal is responsible for most managerial 

decisions at school level. The school principals are supported by department leaders, whose 

number depends on the seize of the vocational schools. School leaders as a stakeholder group 

are therefore defined as the principal and the department leaders.  

Furthermore, secondary stakeholders can be identified, such as the school administration 

on a federate state level and the cities the vocational schools are located in. Although the 
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secondary level stakeholders influence school development processes at school level, the 

theoretical model used in this paper focuses on the primary stakeholders and especially possible 

managerial decisions which can be based on the evaluation of these stakeholders (Eickelmann 

& Gerick, 2018; Rolff, 2019). The decision to emphasize the primary stakeholders is based on 

an initial important theoretical assumption presented in this paragraph: the development of 

schools has to focus on single schools as organisational units and their individual 

characteristics. 

 

6.2.2 School Evaluation 

School evaluation has become an important tool for successful school development (OECD, 

2013). Using thorough evaluations, decision makers can make purposeful changes to processes 

and guidelines within the individual school with regard to the characteristics of this school 

(Nevo, 2001). Additionally, school evaluation can be an important tool for school leaders to 

improve students’ educational achievements (Blok et al., 2008). The evaluation process can 

come from within the school itself (internal evaluation) or it can be based on an outside 

perspective (external evaluation) (Nevo, 2001; Vanhoof & Petegem, 2007). Some external 

evaluations focus on the performance of students and staff, such as the normative assessment 

of the PISA or the TIMMS studies (Hanberger, 2014; Hopfenbeck et al., 2018). In contrast, an 

internal evaluation targets processes inside a school, e. g. the cooperation between teachers, 

information flow or administrative procedures (Mutch, 2012). External evaluations are often 

conducted by professional evaluators. As a result, they are deemed to be more objective than 

internal evaluations. On the other hand, external evaluators are at risk to underestimate the 

influence of a single school’s characteristics on evaluation results (Hopkins et al., 2016). These 

school characteristics, such as the location of the school, socio-economics of the student 

population, or staff shortage, are more regularly considered during internal evaluations (Mutch, 

2012; O’Brien et al., 2017). At the same time, internal evaluations are often considered as not 

being critical enough, because the evaluators assess themselves, their own colleagues, 

employers and workplace (Stoney, 2010). 

The program “Distance Learning in Vocational Schools” aims to overcome the 

shortcomings of external and internal evaluation by combining elements of both approaches. A 

standardized instrument is used for the data collection, which allows to compare and combine 

the results of individual schools (Scheerens et al., 2003). The time consuming collection and 

reporting of data is conducted by external evaluators to adjust for time constraints of school 



6 Distance Learning and the Transformation of Vocational Schools from a Qualitative 

Perspective 

117 

 

leaders and teachers (Pont et al., 2008). At the same time, decision makers are able to decide 

which groups within their school they wanted to evaluate. The school specific data is being 

provided to each school. These two steps are important to strengthen the sense of ownership 

and transparency of the evaluation (Mutch, 2012)  

 

6.3 Method 

6.3.1 Participants and Data Collection 

The evaluation instrument “Evaluation of Distance Learning” by Balzer & Schorn (Balzer 

& Schorn, 2021) has been adapted for this study in regard to the vocational schools in Baden-

Württemberg. It covers different dimensions for the evaluation of distance learning: school 

organisation, class activity, teaching & learning, social interactions and personal resources. 

These dimensions can be categorized into the development fields of the 5SD-model 

(Eickelmann & Gerick, 2018). Likert-scale items from 1 to 5 (totally disagree, partially 

disagree, neither nor, partially agree, completely agree) have been used for the separate 

stakeholder groups of students, teachers, school leaders, parents, and training companies. To 

ensure the correct wording for each stakeholder group, the items’ phrasings differ between the 

stakeholder groups. Additionally, some items were removed if they were not relevant for 

specific stakeholder groups. A small number of items to collect demographic data has been 

added to the questionnaire, also depending on the specific stakeholder group. As a result, the 

instrument varies in length. The longest questionnaire (66 items) was provided to the teachers, 

the shortest one (23 items) to the parents. Only a few of the questions were mandatory to answer 

to decrease the likelihood of dropouts. 

In addition, a final two-part question has been added to the end of the questionnaire in an 

open answer format: “Which ideas for the improvement of distance learning in the current 

situation do you want to share with us? Is there anything else you want to share with us?” This 

final two-part question is the main data source for the empirical analysis of this survey.  

School leaders could decide which stakeholder groups they wanted to provide with a link 

to the online questionnaire. While this added some individuality to the interests of the individual 

schools, providing the link to students, teachers, and school leadership was mandatory. School 

leaders also had the chance to choose single classes or types of vocational schools (in case of 

vocational school centers) for the data collection. School leaders could also decide at which 

point in time they wanted the data collection to happen, beginning from November 2020. The 

individual collection period at each school was planned out in a 2+2 design: after two weeks of 
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data collection, a reminder was sent to the participating stakeholder groups, resulting in a one-

month period of data collection per school. An invitation to the survey was sent to vocational 

schools in Baden-Württemberg through the ministry of culture in November of 2020. Initially, 

19 schools decided to participate in the survey from October 2020 until March 2021. Data had 

been successfully collected from 15 schools by March 2021. Three schools dropped out as a 

consequence of the ongoing COVID-19 pandemic. At one school, not enough stakeholders 

participated in the data collection and the school was not considered for further analysis. 

Only two schools decided to limit the data collection by choosing the three mandatory 

stakeholder groups, while the other schools chose to include all five stakeholder groups. 

 

6.3.2 Analysis 

In total, 3,872 persons participated in the survey. A total of 1,493 (38,6 %) participants gave 

an answer to the open question at the end of the instrument. The answers of 1,172 students, 177 

teachers, 57 parents, 56 training companies and 26 school leaders were used for the analysis. 

The length of the statements varies between single words and long paragraphs. The mean 

number of words per statement is 49. The analysis method is based on the following five 

categories: school organisation, class activity, teaching & learning, social interactions and 

personal resources. In a first step, all stakeholder statements have been  organized into these 

five categories, following the deductive structuring content approach (Mayring, 2004, 2015). 

In the process, the five dimensions turned out to be too broad for a lot of the statements, 

especially if multiple aspects of distance learning where mentioned. Consequently, three 

categories have been added to improve the structuring process.  
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The following categories emerged: 

 

(1) Organisation: statements regarding organisation processes within the school, such 

as the flow of information, introduction of schedules, formalized regulations, 

unified implementation of tools 

(2) Technical Infrastructure: statements regarding available software, hardware or 

internet connection in the school or at home, missing licences, tools or 

functionalities 

(3) Teaching: statements regarding teaching practices, quality of teaching tools and 

methods 

(4) Feedback: statements regarding rules and processes concerning feedback between 

the different stakeholders 

(5) Motivation and learning success: statements regarding stakeholders’ motivation to 

work online 

(6) Social interaction and support: statements regarding the relationship between and 

within stakeholder groups, support systems for the different stakeholder groups 

(7) Personal resources and stress factors: statements regarding the impact on day-to-day 

life, workload, and relevant coping strategies 

(8) further education and training: statements regarding the content, organisation and 

availability of further training programs 

 

The statements were structured into multiple categories, if the statements contained topics 

for multiple categories, resulting in a total of 1825 assignments after the second categorization. 

In the third phase of the analysis, the categories were further examined to determine how the 

stakeholders evaluate the distance learning situation at vocational schools (RQ). Some 

statements contain practical propositions to enhance the current situation.  
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6.4 Results 

The most prominent statements in the specific categories are summarized to answer the 

research question. The presentation order of the categories is defined by the number of 

statements assigned to each category, starting with the category with the most assignments. The 

evaluation results are further partitioned into the different stakeholder groups, also sorted by 

seize. Exemplary statements are being used to underline the results at selected passages. These 

statements have been translated by the authors. 

 

6.4.1 Category 1: Organisation 

An insufficient structure and organisation is the most common criticism of participating 

students (429 of all statements). While some of the statements are very general, specific 

organisational problems can be identified from the perspective of the students. The first 

problem is the heterogenous implementation of digital tools and platforms by the teachers. 

Heterogeneity refers to the type of tool that is being used, but also to the way teachers integrate 

these tools into their teaching. While some teachers deliver lessons through video conference 

tools, other teachers limit their teaching to the distribution of worksheets: 

“Teachers should consistently use platforms (max 3. different ones). There should be live 

teaching in each subject, e.g. on Teams (not just exercises per mail). [sic]” (S, ID 279) 

The different teaching techniques are linked to students’ fear of not being able to achieve 

the learning goals for the school year. This fear is further enhanced by the lack of transparency 

regarding grading formalities and requirements which are perceived as maladjusted. Statements 

regarding grading and requirements are mentioned 41 times by the students. The third important 

topic for students is the irregularity of lessons. Out of all student statements, 31 students stated 

that class schedules should be used to organize distance learning.  

The teachers share the students’ perception about the structure and organisation within the 

school as one of the main weaknesses of the current distance learning situation. They advocate 

clear rules and standards for the use of different programs. The second most mentioned topic is 

the flow of information from the federal school administration. The information regarding the 

implementation of specific tools and data privacy is deemed insufficient: 

“[…] The federal state should provide clear recommendations for collaborative tools and 

supply the schools with these tools (licences). […]” (T, ID 2300) 
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“necessary: […] a single tool for video conferences, for the whole school and the whole 

federal state, e.g. Webex or Zoom” (T, ID 527) 

In total, 34 teachers state that they want to keep some form of distance learning. Especially 

online conferences with colleagues and further implementation of learning management 

systems are mentioned. School leaders evaluate the organisational situation similar to the 

teachers. They credit their staff and teachers for the positive developments at their schools, 

while criticizing the lack of support from state officials. This includes the provision of financial 

funding as well as clear rules and recommendations.  

Only very few of the parents’ statements can be categorized into organisation, containing 

the need for more information about students’ tasks and necessary infrastructure. The topic of 

information and transparency is the biggest part of training company statements. The training 

companies want to know what their apprentices are doing and how the situation at the school 

is organized.  

“Information for the training companies about the online classes was completely missing. 

In general, there was little information for the training companies, this has to be 

improved.” (C, ID 1082) 

 

6.4.2 Category 2: Technical Infrastructure 

Almost a third of all statements (29.2 %) refer to the technical infrastructure within the 

school or at home. While the statements of the different stakeholders in this category are very 

similar, students express conflicting views towards digital platforms and software. While some 

state that they have access to the necessary software, almost the same number of students state 

the opposite. In 31 cases, students mention the lack of necessary hardware, such as tablets, 

printers and laptops, for the successful participation in distance learning processes at their 

respective schools. A slightly more prominent problem (43 statements) for students is internet 

access at home. This includes insufficient stability, speed and data volume, especially when 

students have to use their mobile data plans to participate in classes as a result of missing 

computers.  

“I only have an internet connection half of the time. It comes and goes and is not 

available a lot of the time.” (S, ID 3888) 
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The teachers’ statements assess the situation in the same way. In addition to their own 

infrastructure, they express worries about their students’ equipment. They extend the lack of 

infrastructure to the circumstances in the school, including servers and the internet connection 

in the school building(s). School leaders, parents and training companies make statements about 

deficient hardware. In regard to software, data security is a common topic for them, stating the 

need for tools that are especially built for the educational sector and vocational schools.  

 

6.4.3 Category 3: Teaching 

Roughly the same amount of statements as in category 2 can be allocated to category 3 (340 

statements). The students emphasise the implementation of live video conferences as a helpful 

teaching method, with almost 20 % of students’ statements in this category. A typical statement 

is the wish for more live interaction and less autonomous learning in the form of worksheets or 

exercises. The students stress the importance of explanations and structures when teachers hand 

out work assignments. Students report an increased workload in comparison to on-site teaching, 

criticising unrealistic teacher expectations in the form of deadlines and volume of work, which 

is intensified through the perceived lack of communication between the teachers. The increase 

of self-regulated learning practices is rated positively in 10 % of students’ statements in this 

category.  

“In my opinion, distance learning is a good opportunity to become more independent and 

to acquire new competencies. […] the downside is the amount of material teachers want 

us to go through. In my opinion, that amount of material would not and could not be 

handled in on-site classes.” (S, ID 3809) 

The teachers’ evaluation of live video conferences as a teaching tool is very mixed. Some 

teachers made good experiences and want to keep teaching online, while others are opposed to 

the idea, mainly because of the increased workload and subject-specific barriers. They 

underline the challenge to implement practical training in an online format. Learning 

management systems, on the other hand, are rated as a useful asset for digital teaching at 

vocational schools. Especially the possibility to centrally save files and the ease of distribution 

of learning material and exercises get mentioned. The statements of the other stakeholders are 

similar to the ones mentioned above.  

 

6.4.4 Category 4: Feedback 
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The category ‘Feedback’ has been included as a single category, because it is a very 

prominent topic within the statements. Around 5 % of all statements mention feedback directly. 

Students report a lack of feedback from the teachers in regard to tasks and exercises.  

“[…] If tasks have a deadline, students should also receive feedback […]” (S, ID 3904) 

“Tasks which have been uploaded should be assessed with proper feedback” (S, ID 3968) 

“It would be nice to send finished work to the teachers more often and to receive 

individual feedback” (S, ID 2635) 

The criticism goes beyond feedback on tasks and refers to the general communication with 

teachers. Students state their perception of teachers reacting very late or not at all to questions 

outside of the class room setting from time to time. Parents and training companies share this 

evaluation. The teachers on the other hand rarely mention feedback in their statements. In the 

few cases that can be found in the dataset, teachers express difficulties regarding the time 

requirements and workload of individual feedback.  

 

6.4.5 Category 5: Motivation and learning success 

The statements regarding the motivation to use distance learning are ambivalent. 

Throughout the 179 students’ statements regarding distance learning, around 60 % can be 

identified a positive, while the other third prefers on-site teaching practices. This ratio is 

reversed for the teachers: the teachers prefer on-site teaching and often refer to subject-specific 

requirements as a reason against distance learning.  

“language teaching with a class of 30 students is not possible online. Language input is 

much lower than while on-site teaching. […] gymnastic instruction is almost not feasible” 

(T, ID 1878) 

“practical occupational education is almost impossible in an online format” (T, ID 48) 

Many students report problems around their ability to stay motivated during online classes 

and when working from a distance. Their statements include the lack of digital infrastructure, 

insufficient space or having to simultaneously work at their respective training companies as 

reasons for their diminishing motivation. Other students value the opportunity to plan their 

learning process more independently as well as the safe learning space they can create at home. 

These students report an increase in motivation when distance learning. Students’ self-

assessment corresponds to the evaluation of teachers. Many teachers experience the students as 
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less motivated during distance learning practices. From the teachers’ perspective, the 

motivation of students is influenced by two factors: students who have been motivated during 

on-site teaching are still motivated to work from a distance, whereas students who already 

struggled with motivation before the pandemic had even more motivational problems when 

taught from a distance. In addition, the type of vocational school influences students’ 

motivation. On the higher ISCED levels, motivation and self-regulated learning skills are 

reported higher by the teachers, compared to the lower ISCED levels: 

“[…] Even if the technical infrastructure is there, the motivation to participate – 

depending on the type of school – is generally low.” (T, ID 3611) 

“[…] Learning delay and demotivation are very high at the vocational college. Even the 

majority of students in graduation classes just pretend to register in the morning. In 

contrast, it works very well in classes in which students generally have a higher level of 

education (e.g. industrial clerks) […]” (T, ID 2377) 

 

6.4.6 Category 6: Social interaction and social support 

Around 100 statements contain information about social interaction and social support. The 

majority of these statements focuses on missing or insufficient communication between 

teachers and students. This includes communication in video conferences, but also 

communication processes outside of the classroom, which have partially been reported in the 

category ‘Feedback’. Many teachers underline the importance of real-life social interaction as 

an integral part of on-site classes. 

“[…] On-site teaching can’t be replaced through online teaching. Teaching lives through 

direct communication, interaction, and social experience. […]“ (T, ID 1720) 

Some students mention communication problems in the classroom with their peers, 

especially during online group projects. A more prominent topic for students is the insufficient 

communication they attribute to the teacher-teacher relationship. Students perceive their 

excessive workload as a direct consequence of non-existing agreements between their teachers.  

“[we need] communication between the teachers regarding tasks in the class, big tasks 

often overlap” [S, ID 3379) 
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6.4.7 Category 7: Personal resources and stress factors 

Almost 15 % of the statements can be filed into this category. A majority of the students’ 

statements refers to the perceived increase of workload when working from a distance. From 

their perspective, teachers hand out more assignments and those assignments also take more 

time to complete. Apart from assignment specific workload, students mention a generally 

higher number of tasks when working online. 

“The hand-in assignments should fit the classes, […] the assignments take much longer 

than an actual school lesson.” (S ID 2873) 

“I think it’s just too many assignments. And the teachers can’t teach all the competences 

we need […]” (S ID 3210) 

Teachers and other stakeholders share the opinion of students regarding the volume of 

assignments, time constraints and general workload. 

“The knowledge gap of the apprentices is big and as a consequence they are stressed and 

are scared that they will graduate with a bad grade” (T, ID 408) 

“The school schedules have to be adapted so that students do not sit in front of the 

computer the whole day” (T, ID 240) 

 Only a few of the statements mention personal stress factors, such as problems caused by 

living conditions or the general situation. Although the number of these statements is low, they 

show severe problems: 

“Distance classes are very tempting for me. It is easy for me to skip classes. I can simply 

sleep in and let myself go. I hope I can get back to school soon” (S, ID 1836) 

“We should take more breaks, because we are sitting in front of the PC for such a long 

time […]. The concentration is gone, your eyes hurt […] (S, ID 2209) 

“[…] During the first lockdown, apprentices had to be in their training companies. It is 

impossible to stay focused there and we didn’t have the time to do all assignments. […]” 

(S, ID 430) 
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6.4.8 Category 8: Further education and training 

The final category contains around 10 % of all statements. The most important issue for 

students is the perceived lack of teachers’ digital competences. They mainly refer to the usage 

of digital tools, especially when conducting live video classes or uploading content to a LMS. 

“[…] Teachers should be taught how to use modern media […]” (S, ID 1525) 

“The structure within Moodle differs between the teachers (depending on their 

knowledge and skills).” (S, ID 1606) 

The teachers themselves acknowledge the need for further education and training. They 

mention specific IT support, but also further training for digital tools and didactical methods. 

“Support from external IT specialists is urgently needed! Many teachers are no computer 

specialists.” (T, ID 1438) 

“It is not just the handling of digital tools that is import, but also the creation of good 

didactical concepts within the specific subjects.” (T, ID 175) 

 

6.5 Practical Implications 

The organisation of digital distance learning at school and classroom level is a major 

concern of students, especially in regard to the heterogeneous implementation of tools and 

methods, unclear grading processes as well as the lack of classroom schedules. The 

implementation of tools and methods is problematic in two ways. Firstly, teachers use different 

didactical methods for digital distance learning. While some stick to more traditional forms, 

such as live video classes, other teachers prefer problem sets which are being provided over an 

LMS or distributed via email. It is important to notice that the choice of teaching methods does 

not generally deviate from an on-site setting. Designing instructions in a way the teachers deem 

the most effective is one of the most important principles in Germans education system, 

considering the “constitutional freedom of teachers” (Kerres, 2020). Hence, students at 

vocational schools should be familiar with different didactical practices. However, they state 

clear preferences for teacher centred live video classes, most likely because that method does 

deviate the least from the methods the students are used to. The student-centred learning 

approach requires much more self-learning competencies on the students’ side. The extensive 

workload that the student perceive might be a result of an imbalance between their 
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competencies and the requirements.  

On the other hand, digital distance learning can make it very difficult for the teachers to 

notice and recognize how students deal with a specific method, while on-site teaching methods 

are characterized by the possibility to immediately react to students’ needs. Educators at 

vocational schools have to carefully balance different methods of distance learning to take these 

two aspects into account. Most importantly, teachers should not rely on the provision of 

problem sets as the sole teaching method. In accordance with the principle of method diversity, 

it is recommended to include self-centred learning practices (worksheets, online tests) as well 

as strategies which focus on the teacher (live video classes) to foster students’ competencies 

(Cidral et al., 2018; Dole et al., 2015; Maass et al., 2019; Tawbush et al., 2020).  

A second problem occurs from the heterogenous implementation of tools. In practice, the 

teachers chose various software solutions for similar tasks. For example, some teachers use a 

LMS to store learning materials, while other teachers use software like Microsoft Teams or 

Apple Classroom for the provision of similar learning materials. In many cases, the basic 

functionality of the tools does not differ significantly. As a result, the teachers’ decision for a 

specific tool seems to be based on personal preference rather than function or didactical value. 

Therefore, it seems less relevant whether Zoom, WebEx or BigBlueButton is being used for 

video classes, or if worksheets are provided through a cloud service or via email. While each 

teacher uses one digital tool for each task, students are required to deal with a multitude of 

different tools for similar tasks. At worst, students might have to use three or more different 

video tools throughout video classes in the morning and then get learning materials from other 

various tools and platforms in the afternoon. This situation has been pointed out as stressful and 

overwhelming in the students’ statements. At school level, stakeholders should come to an 

agreement on which tools and methods they want to use for specific tasks. Although such an 

agreement contradicts the freedom of teaching to a certain degree, it seems to be an important 

step for the introduction of digital distance learning at vocational schools. Once all stakeholders 

have had the opportunity to acquire competences for the chosen tools, the number of tools can 

slowly be increased, if stakeholders miss specific functionalities or if new tools prove to be 

more suited for educational processes.  

This argument is additionally backed by teachers’ and school leaders’ wishes for clearer 

rules at federal state level. Many of their statements refer to uncertainty regarding the 

compliance with data protection and privacy laws when working with digital tools. A public 

whitelist for schools could be an adequate tool to dispel such concerns, because the stakeholders 

at schools could then make their statements on specific digital tool selection more transparent. 
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More transparency is also necessary in regard to changing regulations when it comes to grading 

and assessment. During the switch from on-site to digital online teaching, the federal 

administration quickly announced that grading was suspended. While teachers perceived that 

decision as a motivational setback for students, many students were unsure whether and how 

they could achieve their qualifications. A successful integration of digital learning practices 

therefore requires thorough regulations on how digital assignments can be designed and how 

grading is arranged.   

Technological infrastructure is one of the most mentioned topics in the stakeholders’ 

statements. In accordance with previous research work (Chua & Chai, 2019; Falloon, 2020; 

Fraillon et al., 2020; Gil-Flores et al., 2017; Hennessy, 2017), the effective provision of 

technological infrastructure can be identified as an import pillar of digital distance learning. 

The results of the data analysis in regard to technological infrastructure can be categorized into 

different components, namely hardware and software, each on the school and the personal level. 

From a school level perspective, the server infrastructure within a school has to be capable of 

supporting digital distance learning. Some of the shortcomings mentioned in the results can be 

traced back to inadequate hardware, for example when teachers state that they cannot provide 

hybrid lessons due to the fact that there is no wireless connection in some classrooms. 

Investments into creating an adequate infrastructure within the school buildings therefore has 

to be one of the most pressing topics for stakeholders at vocational schools. It is crucial to 

develop solutions that are specific to individual schools, because the actual structural conditions 

have a big influence on how wireless networks have to be set up (Gil-Flores et al., 2017; 

Hernandez et al., 2019). Even with the specific conditions in mind, decision makers at schools 

can benefit from the experience of comparable schools. To that end, the school administration 

on the state level has to further support vocational schools through the comprehensive collection 

of ongoing and finished infrastructural development projects. Accessing such information can 

help businesses and craftsmen to come up with sustainable on-site solutions. 

Even if wireless network coverage is given, some schools cannot provide sufficient internet 

bandwidth, due to the general condition of the internet grid in Germany (forsa, 2019; Gürtzgen 

et al., 2018; Stockinger, 2019). Although efforts have been made recently to improve this 

situation, especially rural areas and schools within these areas have to be described as isolated 

and underdeveloped in regard to internet access. This includes the internet connection of 

students and teachers working from their homes. These findings might be located outside of 

school development in terms of responsibility, but they have to be factored in when planning 

digital distance learning. One possibility is the provision of digital workplaces within the 
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school. Although this contradicts the idea of digital distance learning, such digital workplaces 

allow students to participate in learning processes, rather than leaving those students to 

themselves. These considerations follow the findings regarding students’ access to adequate 

software and hardware. The question on the provision of devices is still not fully clarified. In 

comparison to other forms of schools, vocational schools have the advantage of collaborating 

training companies, which they can include in the provision process. Instead of counting on 

student-owned devices, schools could use company-owned devices. An additional benefit of 

this approach is the connection of learning places, meaning that students learn to use the same 

devices in schools and at their workplaces. The training companies therefore directly benefit 

from their investment into apprentice devices.  

The development and provisioning of educational software should be standardized at 

federal state level. This way, stakeholders can be certain that they are using software solutions 

which adhere to data security laws and didactic standards. The tender procedures for the specific 

software developers have to be based on development processes which include educational 

researchers and stakeholders at vocational schools. Most importantly, the federal government 

has to provide sufficient funding to make the production of educational software attractive for 

software companies. 

From the students’ perspective, digital distance learning is perceived as more work-

intensive than on-site teaching. In addition, students prefer live video classes over problem sets. 

Both results might be traced back to an argument that has been stated in the context of school 

organisation in a previous paragraph. Live video classes can focus on the teacher as the main 

provider of knowledge and information, whereas problem sets require more self-learning 

competencies. The responsibility for a successful learning process shifts towards the students 

to a certain degree (McCabe & O’Connor, 2014). This can cause students to feel positively 

challenged, something that is mentioned in some of the students’ statements. Other students 

might feel overwhelmed or unprepared if the learning process lacks the guidance of a teacher. 

The potential of challenges can quickly turn into excessive demands in situations where too 

much at once is required from the learners. Students specifically underline these situations when 

they report a lack of teacher-teacher communication, resulting in too many or too difficult tasks 

within a short amount of time. The potentials of self-centred learning strategies can be 

harnessed through transparent learning goals and close communication with other teachers 

(Guggemos & Seufert, 2021). Digital tools can support teachers and students to stake out 

realistic expectations. One example is the implementation of a class schedule which is 

accessible by all responsible teachers and the students. Here, the educators can present tasks on 
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a weekly basis, preferably with an envisaged time frame. Such a tool allows the teachers to 

collaborate and consider students workload more precisely when planning their own tasks. In 

light of the students’ criticism, the lack of experience with digital distance learning has to be 

emphasized. While teachers can hardly estimate the workload of students beforehand, students 

can only use their former experience with on-site teaching as a reference point. In digital 

distance learning situations, students are required to be more self-reliant. Consequently, 

teachers have to find out which amount of work and which types of problem sets are feasible 

for their students. The problematic situation for teachers is reflected in their statement regarding 

difficulties when trying to use digital distance teaching for specific subjects. It seems apparent 

that some subjects might be less suitable for video classes or other forms of digital teaching 

methods. This conclusion might be rooted in a possible misconception of digital distance 

learning. The overall goal should not be the transmission of on-site teaching practices into a 

digital format, but rather the possibility to expand the existing teaching methods with the help 

of digital tools. As an example, language classes have been rated as inadequate for digital 

distance learning, because they “require face to face interaction” (T ID 1337). But language 

classes are not limited to face to face interaction. Language teachers could design learning 

scenarios which include online video platforms such as YouTube and task students with 

providing subtitles for their favourite German songs or movie scenes. Such a scenario enhances 

more traditional learning settings, rather than trying to force existing practices into digital 

distance teaching. This argument holds for the facilitation of practical competencies. 

Simulations might be helpful to support teachers’ efforts in regard to practical tasks, but it will 

not and should not make learning at the workplace obsolete (Jossberger et al., 2018; Lamb et 

al., 2018).  

The challenging teaching situation is further underlined by students’ extensive references 

towards feedback and feedback culture. Students require guidance and feedback from their 

teachers, especially when learning practices focus on self-centred learning competencies, for 

example when teachers use problem sets as teaching tools (Hattie & Timperley, 2007; Metcalfe, 

2017). Many of the statements describe the didactical process as one dimensional when teachers 

do not provide solutions or individual feedback for assignments. In those situations, students 

are unable to complete the learning process, because they do not know whether their solution 

was right or wrong. Consequently, they are unable to learn from their mistakes (Brookhart, 

2017) and reach the planned learning goals. In return, the students get frustrated, which reduces 

their motivation. The loss of motivation influences their ability to further participate in the 

learning process, because it affects their sense of competence and self-efficacy (Hattie et al., 
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2020). Teachers can break this downward spiral through purposefully implemented feedback. 

In their statements, the teachers acknowledge the students’ need for feedback, but they also 

mention their workload as a limiting factor on their ability to give feedback. The results show 

that it is necessary to build an adequate feedback culture which bridges the students’ needs and 

the possibilities of the teachers. Both groups have to agree on specific forms of feedback which 

meet their requirements. These forms of feedback might be the provision of sample solutions 

or individual feedback for single students in a rotating process. Additionally, digital tools can 

help teachers to enhance feedback culture in the classroom with positive implications for their 

workload. Digital quizzes can be implemented to give direct feedback to the students (George, 

2020), as well as automated scoring for longer texts (Ludwig et al., 2021). On the other hand, 

students have to be aware of the fact that they might not receive individual feedback for each 

assignment and they have to further develop competencies to evaluate their learning process. 

Given the high relevance of feedback for the students, the negotiation process between students 

and teachers has to be embedded in a school-wide feedback culture. In practice, each teacher 

should be able to provide comparable forms of feedback to their students. Consequently, school 

leaders have to provide the digital tools to teachers and students alike.  

The ability to implement new tools and methods into teaching is linked to the competencies 

of teachers (Falloon, 2020; Hennessy, 2017; Mishra, 2019; Villalobos, 2016). The results of the 

analysis show that many students do not perceive their teachers as competent in regard to ICT. 

More importantly, teachers themselves voice the need for further education and training. Such 

training programs might focus on specific methods, such as flipped classroom (Strelan et al., 

2020) or blended learning approaches (Graham et al., 2019; Hrastinski, 2019). Additionally, 

specific digital tools might be the content of further teacher education, including the usage of 

interactive whiteboards (Hennessy, 2017), tablet computers (Ifenthaler & Schweinbenz, 2013; 

Montrieux et al., 2015; Otterborn et al., 2019) or educational software (George, 2020; 

Jossberger et al., 2018). In the context of vocational schools, teachers should further enhance 

their ability to bridge theoretical and practical learning places, by educating themselves about 

simulations (Jossberger et al., 2018; Rausch et al., 2021) and learning factories (Faßhauer et al., 

2021; Roll & Ifenthaler, 2021). The training programs have to be specifically adapted to the 

abilities of teachers, such as their prior knowledge and preferred style of teaching (Darling-

Hammond et al., 2017; Terhart, 2019; van Ackeren et al., 2019). In addition to formal education 

programs, teachers can benefit from each other’s experience in collaborative processes within 

a single school or within a professional network (García-Martínez et al., 2020; Romeu et al., 

2016). Advancements in teacher education should not be limited to in-service teachers. In the 
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future, digital tools, methods and content has to be further implemented into pre-service 

teachers training programs at the university level (van Ackeren et al., 2019). Digitally 

competent young professionals might function as multiplicators at school level, where they can 

profit from the work experience of expert educators (Scantlebury et al., 2008).  

While the majority of statements was made by students and teachers, the other stakeholders 

share many of their opinions. In the context of vocational schools, some statements of the 

training companies have to be singled out. The educators at the training companies underline 

the fact that the schools often do not provide information about the current situation at the 

schools. An effective flow of information is necessary to foster collaborative processes between 

the theoretical and practical places of learning (Aprea et al., 2020). Several approaches can help 

to improve the collaboration between schools and training companies. Firstly, schools could 

open their LMS to the training companies. With this approach, trainers have the opportunity to 

coordinate workplace practice with current topics at the school and vice versa. Trainers could 

inform the teachers about new tools and methods that are currently being implemented on the 

work floor. Consequently, teachers could use those new tools as real-life examples for specific 

subjects. Oftentimes, companies have access to machines and software which the vocational 

schools cannot provide. Through collaborative teaching designs, trainers can showcase these 

machines, for example by creating explanatory videos together with their apprentices. In this 

way, all students of a class can learn about new techniques and practices of the workplace. 

Teachers can also use simulations to connect theory to practice (Rausch et al., 2021). Effective 

simulations require scenarios which are close to the real tasks on the work floor. Trainers at the 

training companies can help to create such scenarios. 

The analysis of the stakeholder statements helps to identify increasing issues and difficulties 

of a relatively small number of students. Although their number seems to be small, they require 

special considerations from decision makers at vocational schools. Firstly, the problems which 

are described by those students seem to considerably affect their ability to follow the classes, 

successfully hand in problem sets and reach their learning goals. Digital distance learning must 

not exclude these students from the vocational educational training system. A solution could be 

the setup of learning places within the school building, although such rooms are partially 

opposed to the concept of digital distance learning. If these learning places are accompanied by 

teachers on-site, struggling students might be able to develop the specific competencies to 

successfully participate in digital distance learning. Secondly, it is unclear whether the 

described challenges and the number of the struggling students within the sample accurately 

represent the situation of all vocational students. This limitation is further presented in the 
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following chapter. 

 

6.6 Limitations and Further Research 

Several limitations influence the interpretation of this study. The online questionnaire 

resulted in a comprehensive collection of data from the respective vocational schools. The high 

number of qualitative statements underlines the value of the evaluation process for the 

stakeholders at vocational schools. Miller and Dumford (2014) as well as Adams (2015) 

critically reflect on open questions: they state that respondents tend to answer those questions 

when their experience has been more negative. This might skew the results of the survey. In 

addition, stakeholders without access to the questionnaire did not have the possibility to state 

their opinion. Nevertheless, the various participating schools and the high number of responses 

indicate a good representativeness of the data, especially in regard to students and teachers. In 

many cases, the different categories are presented from multiple perspectives, allowing for a 

complex examination. The stakeholders within the training companies have to be better linked 

to school evaluation in the future. Although their statements contain valuable information, 

especially in regard to information flow, their attitudes and perceptions have to be further 

examined. One way could be the definition of contact persons within the companies. Such 

contact persons might be the instructors at the workspace or relevant management personnel. 

This way, the response rate from the companies might be increased and new cooperation 

processes between the vocational schools and the training companies can be initiated. 

The interpretative characteristic of the the qualitative research approach should be 

strengthened through quantitative research, as the numerous considerations regarding the 

different identified categories require the examination of verifiable relationships. The category 

feedback can serve as an example for such a research approach. An experimental design can 

provide the necessary data to identify measurable effects of different feedback methods on the 

learner success of students and their motivation. Consequently, the success of learners should 

be assessed as a combination of perceived success and formal assessment, for example graded 

exams. As a result, the stakeholders at the vocational schools can implement feasible, 

sustainable and beneficial feedback tools and methods into the daily practice within their 

institutions.  

The success of the data collection and the collaboration between educational researchers 

and vocational schools has to be enhanced through further cooperative evaluation processes. 

To that end, a revision of the evaluation instrument is planned. Consequently, school leaders 
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will have the opportunity for the flexible integration of the evaluation instrument within the 

systems at their schools. As a result, the initiated evaluation of digital distance learning can be 

transposed into a continuous evaluation process, in which the consultation of stakeholders and 

implemented changes on the school level form an iterative process.  
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7. Discussion and Further Research 

The main findings of the thesis are summarised in this final chapter. In a first step, each of 

the initial research questions is considered separately. In a second step, practical implications 

and theoretical considerations are derived from the findings. Then the findings and implications 

are related to the limitations of the thesis. Future research approaches to overcome these 

limitations are discussed. The thesis closes with final remarks on the future of digitalisation in 

the development of vocational schools. 

 

7.1 Findings on the Integration of Digitalisation in the Development of 

Vocational Schools 

7.1.1 Findings on the formal integration of digitalisation into vocational school 

curricula 

The first study examined the presence of digitalisation in the curricula of the vocational 

schools in Baden-Württemberg using a text mining approach. A so-called dictionary was used 

to find words related to digitalisation within the 831 curricula documents. The analysis showed 

that almost a quarter of the curricula of vocational schools contain terms related to 

digitalisation. However, the occurrences are not distributed equally between the curricula of 

different types of vocational schools. The rates of occurrence are highest for the Berufsschule 

(part-time vocational school) and the Berufliches Gymnasium (vocational grammar school). 

Around a third of their curricula contain terms related to digitalisation, while the other three 

main types of vocational schools have rates lower than the mean rate of 24.1%. Almost half of 

all the terms in the text-mining dictionary stem from the curricula of the Berufsschule.  

The Berufsschule and the Berufliches Gymnasium are the two biggest types of vocational 

schools with regard to student population, with more than half of all vocational students visiting 

a Berufsschule (statistik-bw, 2020). As a result, the higher rate of occurrence of digitalisation-

related terms in their curricula could be interpreted as positive, because in theory most 

vocational students come into contact with digitally influenced curricula. On the other hand, 

the occurrence rate of digital features is only a weak indicator for the quality of the context in 

which the terms are used (Kwartler, 2017). Calculating the occurrence of features in relation to 

the number of curricula shows that, on average, only every second curriculum contains any 

digital features. With regard to the size of the documents and the fact that a single curriculum 

contains desired learning goals for at least a single school term, the overall digital content in 
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curricula has to be interpreted as very low. This applies even more so for the other types of 

vocational schools, where occurrence ratings are much lower. 

The second research question of the first study shed light on the distribution of different 

digital competency goals within the digital features of the vocational school curricula (KMK, 

2017a). All the desired digital competency goals can be identified with the curricula, but they 

are not equally distributed. The Keywords in Context analysis and the following structuring 

approach (Maramba et al., 2015; Mayring, 2004) revealed that almost half of all the keywords 

are used in the context of Problem-solving and Acting, with a strong focus on the usage of 

occupation-specific tools, such as CAD modelling (Tovey & Owen, 2000). Searching, 

Processing and Storing is the competency goal with the second-highest number of features. The 

majority of the features focus on information retrieval through online search engines. The 

results are related to the subject- and work-place specific focus of vocational schools. At first 

glance, the two most prominent competence goals are the ones which hold the most practical 

value for the students, especially with regard to workplace-related tasks and demands of the 

labour market. Nevertheless, the other competencies required for successful socio-economic 

participation (Fraillon et al., 2020) have to more thoroughly implemented in the curricula.  

 

7.1.2 Findings on Teachers’ Perspectives on School Development at German 

Vocational Schools 

The second study focuses on the perspective of teachers on the implementation of digital 

distance learning during the first phases of the COVID-19 pandemic at vocational schools in 

Baden-Württemberg, Germany (Delcker & Ifenthaler, 2020). The initial switch from on-site to 

online teaching proved to be a major challenge for all stakeholders at vocational schools. The 

results of the interview study show a strong connection between the different development 

fields, as proposed in the 5 dimensions model of Eickelmann and Gerick (2018).  

Independently of the interconnection of development fields, the interviewed teachers 

prioritised specific features within school development processes. The technical infrastructure 

of the school, especially the equipment of the teachers, the server structure and the 

administrative support for the systems in use proved to be a key feature of a successful 

transformation from on-site to online practices. The study reveals that some of the infrastructure 

had not been thoroughly tested prior to the COVID-19 pandemic and that some educational 

tasks could not be carried out with the equipment at hand, most likely due to insufficient 

financial investment into IT infrastructure. In some cases, the colleagues who were supposed 
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to manage the IT infrastructure either had to work overtime or neglect their teaching duties to 

keep up with the demand of the other stakeholders. These results can be referred back to the 

importance of technology development as a development dimension and the need to rethink the 

status of IT support and maintenance practices at vocational schools. 

Without a working learning management system, even the most motivated teachers are 

unable to provide learning material or online classes for their students. These motivational 

characteristics of teachers (Baier et al., 2019) and their ability to design and carry out digital 

distance learning is another key feature highlighted by the second study (Caena & Redecker, 

2019; Redecker, 2017; Tondeur et al., 2017). On-going teacher training as well as a focus on 

pre-service teachers’ digital competencies in teacher training programmes are required to 

address these features of school development (Bellin-Mularski et al., 2016; Pleshakova, 2019; 

Sánchez-Cruzado et al., 2021; Valtonen et al., 2021).  

The interviewed teachers also underline the ability of their students to access material 

online, directly referring to the digital competences of students (KMK, 2019a; J. König et al., 

2020). The teachers express their worries about struggling students and fear that students from 

difficult socio-economic backgrounds will fail to keep up with classes and the learning process 

during online teaching. Students’ lack of technical equipment and an inappropriate learning 

environment are mentioned in this context. Although many challenges and difficulties are 

pointed out by the interview partners, clear guidance and effective communication from the 

school leaders is described as a supportive factor during the transition from on-site teaching to 

digital distance learning. A shared schedule which shows the relevant tasks for a class is 

mentioned as a useful tool to help stakeholders keep track of the progress during the week. 

Many teachers identified their favourite digital tools and methods in the early weeks of online 

teaching and integrated their strongest competences into teaching practice. The relevance of 

teacher characteristics can be transferred from traditional classroom settings and emphasises 

the importance of the “constitutional freedom of teaching” (Kerres, 2020, p. 1) for digitalisation 

in the development of vocational schools (Baier et al., 2019). 

  



7 Discussion and Further Research 147 
 

7.1.3 Findings on the Influence of Schools’ Organizational Characteristics on 

Students’ Perceived Learning Success 

In Study 3, a quantitative research approach was used to analyse the influence of 

organisational characteristics within a vocational school on the perceived learning success of 

students. The data was collected as part of the project Check-up Distance Learning. A total of 

N = 3,872 stakeholders from 15 different vocational schools in Baden-Württemberg 

participated in the survey. Overall, the quantitative data gathered in the project shows a very 

small difference between the different vocational schools in Baden-Württemberg with regard 

to the different school development dimensions, and no school can be identified as over- or 

underperforming in terms of delivering digital distance learning as measured on the sub-scales 

organisation, class activity, teaching & learning, social interaction and personal resources.  

Hierarchical linear modelling shows small effects for eight items that can be used to 

characterise parts of a school’s organisational structure. Of these items, Clearness of Procedure 

Instructions has the highest correlation with students’ perceived learning success. This result 

falls in line with established models of instructional theory (Merrill, 2002) and with similar 

findings in Study 2, where teachers underlined the importance of clear instructions from school 

leaders and the federal school administration. The second most influential item, Fairness of 

Assessment, is another aspect of transparent regulations. Similarly to the Clearness of 

Procedure Instructions, this item has also been identified as a positive influence on students’ 

learning processes in other studies (Gerritsen-van Leeuwenkamp et al., 2019; Rasooli et al., 

2018). The small effects of single items correspond to the initial theoretical assumptions of 

school quality and students’ learning success as the goal of school development processes 

(Ditton & Müller, 2011; Eickelmann & Gerick, 2018; Harvey & Green, 1993): the wide variety 

of influential and interdependent factors in organisational development and beyond makes the 

identification of high correlations from single items unlikely.  

The second research question of Study 3 analyses the effect of a media development plan 

(MEP) as an explanatory variable with regard to the hierarchical linear model of Research 

Question 1 (Ifenthaler, 2019). The stage of the MEP (no MEP, MEP in development, MEP 

submitted, MEP submitted and funding received) does not improve the explanatory strength of 

the HLM. Therefore, the stage of the MEP can currently not be used to predict the learners’ 

perceived success. 
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7.1.4 Stakeholders’ qualitative perspective on the introduction of digital distance 

learning 

The findings of the fourth study complement the preceding research studies of this thesis 

through a qualitative research approach. The data used for the analysis stems from the same 

participants as the data of Study 3 and is also from the Check-Up Distance Learning project. 

The statements of N = 1,493 stakeholders regarding possible improvements and their evaluation 

of digital distance learning at vocational schools in Baden-Württemberg were examined. In a 

first step, the development dimensions of the 5 Dimensions Model (Eickelmann & Gerick, 

2018) were used as possible categories to structure the stakeholder statements. The initial 

analysis showed that many statements could not effectively be categorised into one of the 

development dimensions. The lack of selectivity suggested the need to expand the dimensions 

through the introduction of three additional categories, resulting in a structuring process with 

eight different categories. 

Organisation is the most prominent of the categories. In this category the heterogeneity of 

tools and methods is criticised by the stakeholders. Overall, they prefer clear instructions and 

regulations to choose from a smaller number of digital tools. Students and teachers demand 

transparency regarding assessment processes and grading. The state school administration is 

required to provide additional guidance, which school leaders can communicate at the school 

level.  

The Technical Infrastructure at the schools is mentioned in almost one third of the 

statements. The statements of the students show contradictory views on the accessibility of 

required tools. Some students state that they have trouble connecting to the Internet, including 

insufficient stability, speed and data volume. They also state that they do not possess the 

required hardware, such as tablets or printers. Other students on the other hand seem to be well 

equipped. From the teachers’ perspective, the schools lack sufficient infrastructure within the 

premises of the school. The stakeholders also mention data security as a big concern and 

propose the development of educational software under the governance of the state.  

Students clearly state a preference for live video classes in the category Teaching. They 

perceive an increase in workload compared to on-site teaching, especially when teachers hand 

out work assignments rather than teaching in a traditional face-to-face format. At the same time, 

the switch to digital distance learning is recognised as a chance to improve self-regulated 

learning competences. Teachers noticed an increase in workload as well. The implementation 

of practical training is portrayed as a challenge and teachers bring up the difficulty of online 

teaching for specific subjects, such as language classes or sports. Learning management 
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systems are perceived as helpful tools to store and distribute learning material and are evaluated 

as a valuable tool that should be kept and extended in the future.  

Feedback is one of the categories that were added in the analysis. Students request more 

feedback from their teachers, especially when handing in worksheets and written assignments. 

This falls in line with students’ perception of teachers’ reachability via digital forms of 

communications, such as emails or LMS chat function. The students describe many situations 

in which teachers didn’t answer them or reacted very late. The teachers mention the difficulty 

of providing students with individual feedback due to time constraints and workloads. 

In the category Motivation, the statements are ambivalent, with a small majority of students 

reporting feeling motivated to work online. Their motivation is influenced by the available 

technical infrastructure and the ability to simultaneously work in their training companies and 

in the school setting. Other students underline the importance of self-regulated learning in a 

safe environment as a facilitator of their motivation. Teachers are more critical about digital 

distance learning and show increased concern about students’ motivation and learner success. 

They report that students who were motivated before the switch to online teaching are still 

motivated, while students who were already struggling in on-site teaching struggle even more.  

Students underline that the communication between the them and the teachers, between the 

teachers and the communication with their peers should be better. The importance of direct 

communication for an effective learning process is also emphasised by the teachers in the 

category Social Interaction.  

While questions regarding bullying are raised in the quantitative part of the instrument, 

neither students nor teachers report any forms of inadequate social behaviour in the qualitative 

data. Parents and training companies perceive the communication with the school, and 

especially the provision of information, as difficult. Training companies refer to their needs of 

being informed about regulations and practices of digital distance learning to support their 

trainees during the learning process. 

The workload of students is the major topic in the category Personal Resources and Stress 

Factors. The workload is criticised in terms of volume and time. Students perceive the workload 

during online learning as much higher than in on-site classes. The higher workload is confirmed 

by other stakeholders as well, especially the teachers. 

Further Education and Training is the final category that was added to the analysis, because 

it plays in important role for the perception of students and teachers. Students feel that the 

teachers’ digital competencies are insufficient for digital distance learning, especially with 

regard to tool usage and technical skills. The teachers report similar experiences and underline 
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the importance of further teacher training. In many cases, teacher training is mentioned in the 

form the of topic specific content, which allows teachers to independently strengthen their 

competences based on their existing skills and knowledge base.  

 

7.2 Practical Implications 

Various practical implications can be derived from the results of the fours studies presented 

in this thesis. Several implications which are specific to the individual studies were already 

stated in the respective chapters. Therefore, the goal of this chapter is to provide practical 

implications from the combined findings of the empirical research. The implications are 

relevant to the various stakeholders of the vocational educational system and the different levels 

of the German vocational educational training system. An allocation to the five dimensions of 

the underlying theoretical model of school development (Eickelmann & Gerick, 2018), which 

takes the context of the educational system into account, is presented  

 

Figure 7-1  

Practical Implications on the Dimensions of School Development 

 

  



7 Discussion and Further Research 151 
 

7.2.1 Design, Revision and Accessibility of Curricula  

The results of the first study show that teachers can hardly use the existing curricula as 

guidance for their classes with regard to digitalisation. Initial steps have already been 

undertaken to improve the relevant curricula, for example in the framework curricula for 

specific training programmes in the metal and electro professions (Alsdorf et al., 2020). From 

the teacher perspective, the contributors to the framework curricula at the national level and the 

curricula of vocational schools at the state level have to increase and speed up their efforts to 

integrate digitalisation into the respective curricula (Harteis et al., 2019). The further 

formalisation of digital competencies into curricula simultaneously constitutes as justification 

for the decisions of school leaders, for example when linking specific development goals in the 

media development plans to interdisciplinary competencies within the curricula of vocational 

schools. At the school level, teachers should continuously support each other’s efforts to link 

teaching with the digitalisation features of the curricula, by designing teaching scenarios in 

cooperative subject-specific or interdisciplinary groups (Handelzalts, 2019). 

The data collection process presented in Study 1 can serve as a negative example for the 

current accessibility status of curricula. Documents are stored in heterogeneous file formats of 

varying quality, while the internal structure of the documents depends on their latest revision. 

Some curricula are used for several types of vocational schools. As a result, documents and 

links sometimes apply to several types of school, but not always, making it difficult for the 

users to find the right information. In the case of the curricula, national and state school 

administrations have to consider restructuring and reorganising the various curricula 

documents. This involves unifying document design to increase the comparability of curricula, 

especially with regard to documents which already contain digitisation features and those 

documents that have not been updated yet. As a result, synergies between different school 

subjects can be harnessed in the curriculum design process. Secondly, accessibility to the 

curricula should be increased through the introduction of a nation-wide archive. This doesn’t 

shift the responsibility for the content of the curricula to the federal level, but it creates a central 

point of contact for teachers, school leaders, training companies and educational researchers. 

Although this seems like a complex process against the background of the federal education 

system in Germany (Markowitsch & Hefler, 2018; Scheller, 2018; K. K. Wong, 2018), all 

stakeholders in the field of education could benefit from such efforts. On a daily-practice level, 

an easy to use and clearly structured archive saves time and increases the chance of finding the 

needed information. In addition, such a centralised archive also allows the stakeholders to 

collaboratively work with and on the curricula much more effectively.  
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7.2.2 Regulations, Guidelines and Assessment 

Regulations, rules and guidelines have been identified as important factors which can 

support the different stakeholders in implementing digitalisation into the processes within 

vocational schools. Although school development processes target the development of 

individual schools (Eickelmann & Gerick, 2018; Ilomäki & Lakkala, 2018; Muftić, 2012; Rolff, 

2019), vocational schools in Germany are deeply embedded in the hierarchical structure of the 

school system and the vocational education training system. The top-down approach and the 

dependency of schools on higher-level decision-makers have been rightfully criticised by 

various researchers, especially with regard to the heterogenic dynamics at the school level 

(Kyriakides et al., 2019; Morgan, 1992; Straub & Vilsmaier, 2020; Wells, 2017). On the other 

hand, regulations can serve as meaningful and necessary guidelines for the stakeholders of 

school development (Hopmann, 2003), as the results of Studies 2, 3 and 4 show. Regulations 

can be symbols of stability and security, especially in times of change, such as the switch from 

on-site to digital distance learning. These regulations have to be clearly communicated between 

all stakeholders of the vocational education training system.  

With regard to digitalisation, the school administration at the state level has to provide 

formal regulations about the use of specific tools which are deemed appropriate for educational 

contexts. One possibility is the introduction of a so-called whitelist for software applications 

(Sedgewick et al., 2015). An expert team consisting of educators and ICT specialists could 

curate such a list and keep it up to date, focusing on didactical and security suitability of the 

applications. Quality labels or certificates could be another solution to provide guidance for 

teachers and school leaders with regulations for educational software. Such regulations also 

protect decision makers at the school level from the overwhelming abundance of ICT tools and 

can help them to choose appropriate solutions based on informed decisions. Teachers can utilise 

guides from the state level to transparently justify the implementation of specific tools to their 

students.  

State-wide regulations should start with a very limited amount of accepted ICT tools, 

followed by a steady expansion. At the beginning of the process, this would be a clear restriction 

of teachers’ “constitutional freedom of teaching” (Kerres, 2020, p. 1). On the other hand, it 

seems reasonable to limit the amounts of tools that are implemented in a school in order to 

allow different stakeholders to develop basic competencies by teaching and learning with those 

tools. The results of Study 4 show that especially students struggle with the various tools that 
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teachers are using and prefer a limited number of tools. The persons responsible for the IT 

support within schools would also benefit from initial restrictions on tools, because they can 

focus on scalable solutions, such as in-house training for teachers, instead of constantly dealing 

with different applications. In Baden-Württemberg, the first steps of this process are already 

underway. At the beginning of the COVID-19 pandemic, the Ministry of Culture, Youth and 

Sports advocated for the usage of a single learning management system (Moodle) and later 

created a second option (itslearning) in June 2021 (km-bw, 2021). 

ICT expands the traditional methods of assessment through online exams, digital project 

work or virtual submissions (Amhag et al., 2019; Collins & Halverson, 2018; Hall & Jones, 

2021; J. König et al., 2020; L. König, 2021). The insecurities of teachers and students in these 

areas were shown to be an influencing factor on students’ perceived learning success and overall 

motivation (Antony et al., 2019; Praetorius et al., 2017; R. Schneider et al., 2021; Tondeur et 

al., 2017). As a consequence, digitalisation in the development of vocational schools also 

requires the federal school administration to formalise rules towards assessment tools and 

grading (Holden et al., 2021; Raaheim et al., 2019). In the case of assessment tools, the 

assumptions of the previous paragraph can be utilised. Additionally, ICT itself can be used to 

support teachers’ grading processes, for example by using automated assessment methods 

(Ludwig et al., 2021; Qian & Lehman, 2019) or software to detect plagiarism (Shang, 2019; 

Wijaya & Gruber, 2018). At the same time, digital formats enable teachers to make the grading 

process much more transparent. Teachers can publish grading standards as a guidance for their 

students (Brookhart, 2018). They can also use annotations within documents in the form of 

related links, which show students further information, refer to classroom material or show the 

correct steps to solve a problem (Krouska et al., 2018; Wakefield et al., 2018). This way, the 

assessment is embedded into the learning process, rather than symbolising the end of a learning 

unit.  
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7.2.3 Infrastructure, Technical Support and AI Systems 

An efficient digital infrastructure is the backbone of digitalisation at the school level and 

one of the requirements to put regulations, digital teaching processes and collaboration into 

practice (Fraillon et al., 2020; Gil-Flores et al., 2017; Mishnick, 2017; Zylka, 2018). From a 

technical perspective, the development of digital infrastructure at vocational schools is 

increasingly taking shape. The process is fostered by political commitment, funding 

programmes and implementation strategies, such as the media development plan (Ifenthaler, 

2019; KMK, 2017a, 2019c). In the context of vocational schools, special forms of digital 

infrastructure have to be considered, such as learning factories (Faßhauer et al., 2021), games 

(Platz et al., 2021) and office simulations (Ludwig et al., 2021; Rausch et al., 2021; Seifried et 

al., 2020), as these tools are valuable assets to facilitate interdisciplinary and job-specific digital 

competencies of vocational school students (Spener et al., 2019). On the one hand, more 

funding has to be invested into the purchase of such tools, especially considering the high costs 

of learning factories (Abele et al., 2017). On the other hand, the stakeholders in vocational 

schools and educational researchers have to collaboratively develop didactical concepts for the 

sustainable integration of the tools into effective learning processes (Adamowicz & Pyra, 2019; 

Roll & Ifenthaler, 2021).  

Apart from support for decision-making processes, innovative systems for the continuous 

administration and maintenance of a school’s digital infrastructure have to be designed, because 

the traditional system of teacher-admins is increasingly reaching its limits. New positions for 

the intersection of IT administration and didactical support have to be established at all levels 

of the VET system. These educational data administrators maintain a school’s digital 

infrastructure, expand its digital portfolio, function as didactical mediators and are capable of 

interacting with educational data systems (Ifenthaler et al., 2020; Papamitsiou et al., 2021) in 

cooperation with the other stakeholders of vocational school development. Depending on the 

size of the school, the position can cover a single school centre or a network of schools. 

Comparable training programmes for these positions are already under construction (KI-

Campus, 2021) and should be further developed at the university level. 

So far, AI systems play a subordinate role in the digital infrastructure of vocational schools, 

although their potentials for all stakeholders of school development have been recognised by 

several researchers (Attwell et al., 2020; Papamitsiou et al., 2021; U. Schmid et al., 2021). 

Intelligent Tutoring Systems should be implemented for the adaptive guidance, instruction and 

evaluation of students (Mousavinasab et al., 2018; Paladines & Ramirez, 2020). Learning 

Analytics can help teachers to identify at-risk students and initiate interventions (Du et al., 
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2019; Kärner et al., 2021; Queiroga et al., 2020) and should be introduced to foster students’ 

self-centred learning through individual learning paths (Govindarajan et al., 2016; Schumacher, 

2019). Decision-makers at schools should enrich their LMS with recommender systems, to 

provide additional learning material to students (Deschênes, 2020; Rivera et al., 2018), but also 

to suggest possible further training possibilities or career paths for all stakeholders in vocational 

schools (Dahdouh et al., 2018; Lin et al., 2018; Ma et al., 2021).  

 

7.2.4 Feedback and Feedback Culture 

The lack of feedback and a so-called feedback culture (Rolff & Thünken, 2020) is a 

reoccurring topic in the thesis, but especially in Studies 2 and 4. The following section provides 

practical implications from the perspective of different stakeholders, beginning with the 

student-teacher relation. Especially in digital distance settings, teachers need to implement 

specific forms of feedback to support students’ self-directed learning competencies, motivation 

and perceived learner success (Hattie & Timperley, 2007). As mentioned in the previous 

section, virtual assignments are an important tool during digital distance practices, even more 

so when teachers choose them over live video classes. By doing so, teachers move away from 

a teacher-centred form of learning towards a more student-centred approach, giving students 

more responsibility for their own learning progress (McCabe & O’Connor, 2014).  

But students can only profit from such assignments if they receive the necessary feedback 

to evaluate whether or not they reached the desired learning goal (Brookhart, 2017; Gudjons, 

2011). Giving individual, productive feedback has been identified as a time-consuming task for 

the teachers. Teachers should implement ICT into the teaching process to support their feedback 

efforts and reduce workload. Automated feedback within learning tools can help to uncover 

students’ misconceptions (Gusukuma et al., 2018; Qian & Lehman, 2019). LMS can be used to 

present best practice examples or solutions to problem sets (Gorshenin, 2018). Teachers can 

create learning videos to visualise problem-solving scenarios for specific tasks (Borba et al., 

2018; L.-T. Chen et al., 2021; Kabooha & Elyas, 2018). Students can then use these videos to 

evaluate their solutions step by step. While the initial workload for such feedback scenarios is 

high, teachers can use ICT to create scalable solutions which can be re-used over different 

school years.  

Most importantly, the feedback relation between teachers and students has to be revised in 

the context of digitalisation. The stakeholders at the vocational schools have to negotiate which 

feedback practices are appropriate within the educational environment. Neither should teachers 
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prepare individual feedback after every task, nor should students expect to receive individual 

feedback for every assignment. Agreements and rules help to balance the demands of teachers 

and learners. As an example, teachers could implement rotating individual feedback, giving a 

fixed percentage of the class individual feedback and also providing all students with a detailed 

solution for a problem set through the LMS of a school. For the next task, new students are 

chosen to receive individual feedback. Online forums can be used to establish a system of 

peer2peer2teacher feedback (Ortoleva & Bétrancourt, 2016; Peters et al., 2018; Sampson, 

2019). A student posts his solution online and another student is tasked with giving feedback 

to this solution. In a third step, the teacher complements the feedback of the student. Through 

this process, multiple competencies of students are facilitated and individual feedback is 

provided, while simultaneously lowering the workload of the teachers. 

Increasing students’ responsibility through self-centred learning practices is based on the 

students’ ability to evaluate their own learning process, either by individual feedback or by 

having to work with less personalised solutions (Gudjons, 2011). This relationship is less 

apparent in the traditional on-site classroom, while it plays a major role for learning in digital 

distance learning scenarios. Teachers and students have to be aware of the decisive role of 

feedback (Edgerly et al., 2018; Hattie & Timperley, 2007; Metcalfe, 2017). Therefore, feedback 

and feedback culture have to be actively included and discussed in the teaching process. 

Additionally, all stakeholders within a school have to develop ideas of how an effective 

feedback culture can be created inside and outside of the classroom (Rolff & Thünken, 2020).  

Feedback is not limited to classroom assignments and can also include stakeholders’ ideas 

for change within school development (Drago-Severson & Blum-DeStefano, 2018; 

Markowitsch & Hefler, 2018). The introduction of new tools, systems and regulations should 

also be tied to a process of feedback and evaluation (Drago-Severson & Blum-DeStefano, 2018; 

Ramani et al., 2018). Continuous feedback helps school leaders to identify which of their 

decisions increase student motivation or improve the working conditions of the teachers (Heck 

& Hallinger, 2010; Leithwood et al., 2020; Leithwood & Mascall, 2008; Mulford, 2003). 

Introducing feedback programmes between teachers is especially helpful for novice teachers 

(Jin et al., 2021). ICT can be used to help pre-service teachers to reflect on their professional 

competency, for example through video-based reflection in cooperation with experienced 

teachers (K. E. Weber et al., 2018). Experienced teachers need the possibility to foster their 

digital teaching competencies through such loops as a form of life-long learning in the context 

of further teacher training (Cropley & Dave, 2014; Day, 2002; Redecker, 2017).  
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7.2.5 Teacher Education and Further Training 

Teachers’ digital competencies are one of the biggest factors for the successful 

implementation of ICT in the classroom (Antony et al., 2019; Koehler et al., 2014; Kreijns et 

al., 2013; Willis et al., 2019) and the integration of digitalisation into the development of 

vocational schools (Caena & Redecker, 2019; Redecker, 2017). This includes the already 

established digital competencies, but also an expanded understanding of future competencies, 

such as educational data literacy (Ifenthaler et al., 2020; Papamitsiou et al., 2021) and the 

implementation of AI systems (U. Schmid et al., 2021; Schumacher, 2019). Initially, teachers 

have to be able to identify and measure their digital competencies. Critical reflection on one’s 

skill can be supported through digital tools. Existing instruments to measure the competencies 

of teachers (I. K. R. Hatlevik & Hatlevik, 2018; O. E. Hatlevik, 2017; Howard et al., 2020; 

Rubach & Lazarides, 2021) should therefore be made available to all schools. This process 

should be supported by further education specialist who can help the teachers to examine which 

parts of their competencies they want to develop, for example their capability to use technology 

in the classroom or subject-specific digital knowledge (Koehler et al., 2014).  

Consequently, teachers need access to various forms of further education programmes that 

are adapted to their learning goals and their learning preferences (Hana et al., 2013; H. T. M. 

Nguyen, 2017; Scantlebury et al., 2008). Such further education programmes could take the 

form of a structured educational course in a traditional on-site setting, but could also be 

provided in a blended-learning environment (Barnová et al., 2020).  

The need to scale the development of teachers’ competencies while simultaneously 

supporting self-centred learning processes of teachers makes Massive Open Online Courses a 

valuable tool for teacher education (Castaño-Muñoz et al., 2018; Misra, 2018). Professional 

networks can be fostered in virtual environments to help teachers connect and develop their 

competences in a collaborative process (Butter et al., 2014; García-Martínez et al., 2020). 

Knowledge management practices, such as wikis and mediator programmes, can be used to 

curate ICT competencies within a school (Zylka, 2018). 

The statements regarding the further education of teachers can be transferred to pre-service 

teacher education (Tondeur et al., 2018; K. E. Weber et al., 2018). More importantly, the 

approaches to competency development stated in the prior paragraph have to be expanded to 

the teacher training programmes in universities (Bellin-Mularski et al., 2016; Roll & Ifenthaler, 

2021; M. Schmid et al., 2021; Tondeur et al., 2017). At the university level, teacher educators 

need to further implement digital content, digital tools and digital teaching methods, so students 

can continuously learn with and about ICT (Kabooha & Elyas, 2018; López-Meneses et al., 
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2020; Schumacher, 2019). This way, students’ digital competencies, but also their digital 

education competencies, can be facilitated. The implementation of digital teaching methods at 

the university level includes online and blended-learning classes (Castro, 2019; Serrano et al., 

2019). Students’ learning processes have to be enhanced through digital media, such as learning 

videos and podcasts (Norton & Hathaway, 2010; Pan, 2018). Teacher educators have to 

envision new forms of assessment, such as video productions, online tests or digital submissions 

(Hawley & Allen, 2018; Kemp et al., 2012). As a result, pre-service teachers are enabled to 

reflect on those methods and tools (Snelson, 2018). Learning with these tools is an important 

step for pre-service teachers to evaluate these tools for their own teaching career (Nixon, 2021; 

Watt, 2019). In addition to learning with digital media and how to teach with the new tools and 

methods, the content of pre-service teachers programmes must include theoretical approaches 

to the changes in the information society, such as socio-economic relationships, computational 

thinking (Menon et al., 2019; P. S. Wang, 2017; Wing, 2008), data security (Falloon, 2020; 

Rahman et al., 2020), AI systems (Seonghun Kim et al., 2021) or data ethics (García-Peñalvo, 

2021; Luke et al., 2017).  

Pre-service teacher training can further be enhanced through the aforementioned AI 

technology. The transparent implementation of automated tutoring systems (U. Schmid et al., 

2021) and learning analytics (García-Peñalvo, 2021; Ifenthaler, 2015; Lemay et al., 2021) can 

increase self-directed learning competencies under the premise of students’ understanding and 

acceptance of such systems (Schumacher & Ifenthaler, 2017). 

As digitalisation in schools has to be considered as the responsibility of all stakeholders, 

school development itself has to be more thoroughly implemented as a topic in (further) 

education and training programmes (Bellin-Mularski et al., 2016; Straub & Vilsmaier, 2020). 

In this way, teachers, school leaders and instructors in training companies are enabled to 

develop an understanding of roles in changing institutions. The self-conception of all 

stakeholders is a key starting point to harness synergies in collaborative school development 

(Cornelissen et al., 2017; García-Martínez et al., 2020; Santi; et al., 2009). 
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7.2.6 Cooperation, Communication and Networking 

The mutual interdependence of stakeholders and development fields is a reoccurring 

characteristic of digitalisation in the development of vocational schools. On the one hand, these 

relationships complicate the theoretical modelling and the empirical research on the topic. A 

sustainable integration of digital tools and methods into vocational schools relies on the 

collaborative efforts of all stakeholders (Eickelmann & Gerick, 2018; Haasler, 2020; Ilomäki 

& Lakkala, 2018; Matos et al., 2019; Pettersson, 2021; Rolff & Thünken, 2020). On the other 

hand, the potential synergies within the dual system are one of its biggest strengths (Deissinger, 

2015; Gessler, 2017; Haasler, 2020). Against this backdrop, digital tools are means and end of 

collaborative processes at the classroom, institution and school system level (Castaño Muñoz 

et al., 2021; Hammond, 2017; O. E. Hatlevik, 2017). 

In on-site and online classroom settings, students can acquire digital competencies through 

collaborative work with their peers (Genlott & Grönlund, 2016; Schulz-Zander et al., 2002), 

such as the LMS-based peer2peer2teacher feedback presented in the Feedback section above 

(Ortoleva & Bétrancourt, 2016; Peters et al., 2018; Sampson, 2019). Email and a chat tool 

function as reliable communication tools for all stakeholders at the school level (Aguilar et al., 

2020; Delcker & Ifenthaler, 2020; Ndlovu & Mostert, 2018). Interdisciplinary expert groups 

can further facilitate the digital competencies of teachers, especially if technical, pedagogical 

and content knowledge can be combined and shared (Bueno-Alastuey et al., 2018; Yeh et al., 

2021). In addition, the various stakeholder groups within a school should implement tools such 

as wikis, cloud services, online forums and video conferences for the shared design of school-

internal agreements and agendas (Zylka, 2018). Each school should collaboratively develop 

and formulate an individual digital vision containing the beliefs, goals and strategies for the 

digitalisation of the specific vocational school. This digital vision can be a co-production with 

or an expansion of the media development plan (Ifenthaler, 2019; Obermöller, 2019).  

Digital cooperation with training companies has to be a major focus for vocational schools. 

The emphasis of the cooperation should lie on the connection and interlocking of theoretical 

and practical learning places through digital tools (Markowitsch & Hefler, 2018). One 

important first step is the increased accessibility to LMS to improve the contact to the training 

companies. Automated reporting and exchange systems need to be implemented to improve the 

communication between the schools and the training companies, especially between educators 

in the classroom and in the workplace (Aprea et al., 2020; Rausch et al., 2021; Roll & Ifenthaler, 

2020a). 

The potentials of digital networks have to be harnessed across the educational system. In 
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addition to bottom-up or top-down approaches at the single school level, school networks have 

to be further implemented (Rolff & Thünken, 2020), as professional networks are an important 

digital tool of further education of all stakeholders (García-Martínez et al., 2020; Gurr & 

Drysdale, 2018; Lantz-Andersson et al., 2018; Romeu et al., 2016). Stakeholders in the context 

of vocational school development need digital platforms to exchange subject-specific and 

interdisciplinary instructional designs (teachers), implementations strategies (school leaders) 

and task-specific teaching concepts (training companies). On these platforms, the various 

stakeholders can share experiences and ideas to further facilitate the digital competences of all 

stakeholders, with the goal to continuously support students and their learning processes. The 

streams of educational data  have to be brought together from all sources of the VET systems 

to create valuable input for AI systems (Ifenthaler et al., 2020). As a consequence, scalable 

solutions for the VET systems and its stakeholders can be designed, implemented and 

evaluated.  
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7.3 Limitations and Further Research 

The research presented in this thesis is limited and influenced by various factors, which 

have to be considered when interpreting, generalising and discussing the findings of the thesis. 

These limitations and emerging further research questions are summarised in this chapter. 

Although the consequences of the COVID-19 pandemic for the development of vocational 

schools (and especially the persons working, teaching and studying in those institutions) was 

not the focus of the research, the existence of the pandemic during the process has to be 

acknowledged. The integration of the thesis into existing and future research work without this 

recognition would skew the transferability and validity of its results. Throughout the research 

process, the influence of the global pandemic manifested visibly in the data, the access to the 

research field and as a precondition for the research itself: the abrupt switch to distance learning 

at the vocational schools in Baden-Württemberg was a political decision as a result of the spread 

of COVID-19 in Germany. The research situation presented in Chapters 4, 5 and 6 would not 

have existed without COVID-19. In addition, the research work of Chapters 5 and 6 emerged 

in cooperation with the Ministry of Culture, which acknowledged the proposal to scientifically 

evaluate the situation during the COVID-19 pandemic. Undoubtedly, the cooperation between 

the vocational schools, the Ministry of Culture and the research team would not have happened 

in this particular way under different circumstances, or without the “digitalisation shock” of the 

pandemic situation (Harderer et al., 2020).  

It seems paradoxical that the COVID-19 pandemic created an unequalled opportunity for 

the digitalisation of vocational schools and for educational research. On the other hand, the 

immense pressure and challenges faced by the vocational schools during the pandemic limited 

the access to the field as well as the willingness of school leaders to participate in the survey of 

Chapters 5 and 6. It is plausible to assume that fewer participants would have answered the 

open question in the school evaluation survey of Chapter 6, based on research findings on 

questionnaire design (Miller & Dumford, 2014; Vitale et al., 2008). Selected answers of 

students support this assumption. Students specifically emphasised the possibility of voicing 

their opinion during the COVID-19 pandemic through the questionnaire. Especially the 

statements of students in the qualitative study presented in Chapter 6 pick up the pandemic as 

a subject, for example when students report their fear of using public transportation or infections 

in the classroom as an argument for the implementation of distance learning at vocational 

schools.  

Researchers around the world have examined the impact of the COVID-19 pandemic on the 

field of education. Despite differences at a national and local level, the stakeholders in school 
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development are facing similar challenges, such as insufficient technological infrastructure or 

the need for further teacher training (Ewing & Cooper, 2021; Hilburg et al., 2020; Huber & 

Helm, 2020; Jæger & Blaabæk, 2020; J. König et al., 2020; Krishnamurthy, 2020; Palau et al., 

2021; Sánchez-Cruzado et al., 2021; R. Schneider et al., 2021; Sokal et al., 2020; Zawacki‐

Richter, 2021). These research results have to be turned into sustainable problem-solving 

approaches. As a result, the experiences of the COVID-19 pandemic can serve as guidance for 

future crises. The publication of Study 2 in a special issue on the role of technology and 

pedagogy on school education during a pandemic (Starkey et al., 2021) supports the idea of 

international collaboration and sustainable school development from a German perspective.  

 

7.3.1 Vocational School Curricula 

The first study examines the appearance of digital terms in the curricula of vocational 

schools. The analysis was conducted based on the publicly available data in the federal state of 

Baden-Württemberg, Germany. The results are therefore limited to the vocational schools in 

the German education system, more specifically in Baden-Württemberg. The federal system in 

Germany and the specifics of the dual system can make it difficult to transfer the results to other 

federal states or national education systems (K. K. Wong, 2018). Furthermore, the keyword in 

context analysis (Benoit et al., 2018; Kronberger & Wagner, 2000) provides a superficial view 

of the data. Although a categorisation into the various aspired digital competencies of students 

is possible with this method (KMK, 2017b), the derivation of concrete teaching assignments 

from the perspective of educators remains a demanding task. 

To overcome this challenge, the applied methods of data collection and analysis should be 

expanded. On the one hand, a more extensive picture of the appearance of digital terms in the 

curricula of vocational schools should be drawn at the national level. As a consequence, a 

comparison of curricula from different federal states would be possible. The results of a 

comparative analysis have the potential to uncover best-practice examples of well-developed 

curricula, which can in turn be used as guidance for the future design of curricula. On the other 

hand, the research process has to include an in-depth analysis of the digital keywords in their 

context, to reveal individual formulations and details which help stakeholders to derive practical 

implications from the curricula documents.  

The creation of a national database for curricula forms the basis for the aforementioned 

research processes. Even more so, such a database supports the efforts of stakeholders at all 

levels of the educational system to collaboratively work with the curricula. This includes the 
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continuous revision, redesign and expansion of the curricula. The idea of a national curricula 

database is followed by a central research question on the development of vocational school 

curricula. Ways in which the lengthy and slow process of curricula development can be adapted 

through digital collaborative practices, for example through an interaction analysis on a 

curricula platform, should be examined.  

Furthermore, the provision of concrete learning designs based on subject-specific curricular 

guidelines could be examined as a tool to support teachers in their efforts to connect formulated 

learning goals and classroom practices. Different approaches to instructional classroom design, 

such interdisciplinary expert groups at the school level, from a network of schools or at the state 

level could be compiled (Cornelissen et al., 2017; García-Martínez et al., 2020; Rolff & 

Thünken, 2020; Santi; et al., 2009). These designs would then be provided to and tested by 

teachers in the vocational school. Consequently, the participating stakeholders would evaluate 

the designs and provide feedback to the creators. In a circular process, the initial groups of 

instructional designers would rework their suggestions, integrating the connection between 

curriculum and practice in a circular process. The accompanying research can identify best 

practice examples for further development steps. Most importantly, the circular implementation 

of curricula requirements into teaching practices picks up the idea of the circular media 

development plan (Ifenthaler, 2019; Obermöller, 2019). Hence, such a research approach 

presents a possibility to directly enhance school development processes to complement the 

document-based, descriptive methods of curriculum research.  

 

7.3.2 Challenges and Opportunities of Teachers 

In the second study, challenges and coping strategies of teachers during the switch from on-

site teaching to digital distance learning were examined using a qualitative approach. The 

results show similarities to related research (Ewing & Cooper, 2021; Palau et al., 2021; Scully 

et al., 2021). The interview partners represent different regions of Baden-Württemberg, as well 

as different subjects and types of vocational schools. The different genders are equally 

represented. The age distribution is skewed towards younger teachers. It is possible that older 

teachers might be less skilled or more critical in terms of their digital skills and might have 

struggled even more than their younger colleagues. The trusting atmosphere of the interviews 

diminished the chances of socially desirable answers and allowed the participants to speak 

honestly about their perceived challenges. Under these circumstances, the qualitative research 

approach can harness the ideas and suggestions of teachers. The researchers themselves 
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function as professional mediators between school administration and teachers, circumventing 

the power gap within the employer-employee relationship while simultaneously gathering 

relevant research data of high validity (Fletcher, 2019; Gurr & Huerta, 2013; Swaffield & 

MacBeath, 2005). Consequently, a follow up study to identify persisting challenges, new 

problems and coping strategies developed by teachers during digital distance learning at 

vocational schools is a valuable undertaking. Such a study has to incorporate older teachers to 

become more representative in terms of the age distribution. Ideally, implications for specific 

(further) teacher education can be gained from the challenges of teachers.  

The need for teacher education and further training of teachers in the context of 

digitalisation has been identified throughout this thesis. Future research should focus on the 

instructional design of ICT competence training programmes that are adequate for the existing 

competencies and learner characteristics of individual (pre-service) teachers (Cropley & Dave, 

2014; Howard et al., 2020; Misra, 2018; Tondeur et al., 2018; K. E. Weber et al., 2018). An 

important research question for further teacher education is the feasibility of integrating digital 

tools into the already developed classroom practices of experienced teachers (Donnelly et al., 

2011; Moreira et al., 2019). A possible research approach is the empirical support and analysis 

of teacher-teacher tandems. In such collaborative tandems, teachers with more pronounced 

digital competencies review the teaching concepts of less digitally experienced colleagues. 

Ideally, collaborative tools should already be implemented into the process to further enhance 

the digital competencies of the participating teachers (Böhm-Kasper et al., 2016; Castaño 

Muñoz et al., 2021; Romeu et al., 2016). While such tandems already exist in practice, research 

work on this topic could identify basic prerequisites, valuable collaborative tools and pitfalls. 

Empirical research could gather best-practice examples of collaboratively designed instruction, 

while school administrations at the state level would curate them on an open-access platform. 

Pre-service teachers could profit from such tandems during their internships at schools.  

 A second research question focuses on the implementation of digital content into teacher 

education. Educational research has to find feasible ways to incorporate topics such as AI 

systems (U. Schmid et al., 2021) and Educational Data Literacy (Papamitsiou et al., 2021) into 

existing teacher education programmes. One research approach to answer the question could 

be the design of a blended-learning educational data literacy course that allows participating 

(pre-service) teachers to work with educational data. While video classes convey the theoretical 

concepts, in-person group projects are used to derive conclusions from actual educational data.  

Another future research question should examine how digital tools can be used to address 

time constraint challenges of teachers when preparing digital content for their classes. A 
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possible solution could be the implementation of a recommender system, which helps teachers 

to find valuable additional digital content (Dahdouh et al., 2018; Deschênes, 2020; Rivera et 

al., 2018). The evaluation of such a system could combine quantitative and qualitative research 

approaches. Participating teachers could give feedback through focus group interviews and 

online questionnaires, focusing on their perceived change in workload and the quality of the 

recommended content. Meanwhile, analysis of the recommender system data could provide 

information about the actual time spent by teachers preparing classes in the LMS, how often 

recommended content was used and whether different teachers prefer different formats of 

recommended content. The triangulation of qualitative and quantitative data could then be used 

to improve the recommendation algorithms, foster the integration of content recommender 

systems into the LMS of vocational schools and support teachers in the instructional design of 

digital education.  

One research question arises in the context of (pre-service) teachers’ digital competencies 

and recommender systems, namely how AI systems can be used to support individual teacher 

education. At the university level, learning analytics might help to reduce drop-out rates of pre-

service teachers and help to foster self-regulated learning competencies through course and 

content recommendation (U. Schmid et al., 2021). In terms of further teacher education, 

recommender systems could support teachers to find appropriate training programmes that 

supplement their learning goals but also consider other individual characteristics, such as their 

preferred learning strategies, time constraints, subject-specific foci and prior knowledge.   

 

7.3.3 School Development and Learner Success 

The importance of organisational development on learner success was examined in Study 

3. The research methodology is based on an external online evaluation instrument. While the 

reliabilities of the different subscales meet the statistical requirements for an empirical analysis 

of the data, specific characteristics of the instrument and the data collection limit its explanatory 

power. Firstly, leaner success was not measured based on grades or comparable data sources 

(Croft & Beard, 2021; Hanberger, 2014), due to the fact that grading was officially suspended 

during the survey period. Secondly, the number of participating schools diminishes the usability 

of the hierarchical linear model. The limitation of self-reported learner success (Deslauriers et 

al., 2019) could be circumvented by including direct measurements in future research. 

However, this would contradict a basic principle of the initial research approach. One of the 

goals of the research project was to establish an evaluation process based on trust and the 
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willingness of participants to provide valid answers, which are not skewed by social 

desirability. Data privacy is a key principle of the research project, including the waiver of as 

much personal data as possible. In particular, the number and quality of the open question at 

the end of the instrument show that these initial ideals are a positive influence on the data 

collection process (Miller & Dumford, 2014; Vitale et al., 2008).  

A subsequent study is already being planned to collect additional data from a higher 

number of schools to increase the explanatory power of the hierarchical linear model 

(Alinsunurin, 2020; Hox et al., 2017; Snijders & Bosker, 2011). To that end, the instrument is 

being revised with a focus on greater flexibility and modularity. Consequently, decision-makers 

at the schools will be able to decide which development fields they want to evaluate. An 

automated progress is planned to allow schools to independently implement the tool into their 

LMS. These steps will increase the likelihood of a higher number of participating schools and 

result in a stronger explanatory power of the hierarchical linear model. Despite its limitations, 

the instrument proved to be a valuable tool for students to give feedback to the decision-makers 

at the school level. 

Additionally, future educational research needs to analyse tools and methods which can 

be used to foster feedback processes inside and outside of the classroom (Edgerly et al., 2018; 

Hattie & Timperley, 2007; Markowitsch & Hefler, 2018; Metcalfe, 2017; K. E. Weber et al., 

2018). In a first step, different feedback methods have to be identified, such as individual 

feedback, the provision of sample solutions, learning group feedback or peer2peer2teacher 

feedback, as presented in the practical implications. In an experimental setting, the 

effectiveness, the acceptance, the appropriateness and the feasibility of the different concepts 

could be examined and compared. The results can help teachers to identify feedback tools which 

they can implement into their instructional designs, based on their own preferences, the interests 

of students and empirically verified relationships. 

The question of learner support through AI systems can be transferred to the students at 

vocational schools (Baker & Siemens, 2015; Lemay et al., 2021; Ludwig et al., 2021; Rivera et 

al., 2018; Zawacki-Richter et al., 2019). More specifically, the proposed research approach for 

a content recommender system for teachers can be conducted in conjunction with the evaluation 

of the students’ experiences, combining the perspective of both stakeholder groups. By doing 

so, the major goal of school development, the facilitation of students’ competencies, comes to 

the fore. The empirical analysis of the recommender system could examine the relationship 

between students’ learner success and the engagement with the system. Learner success could 

be measured as a combination of motivational factors, assessment results and learning goal 
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achievements, while engagement with the system is a compound of how often recommended 

content is chosen, how much time is spent on the content and how the students rate the 

recommended content. 

Apart from content recommendation systems, AI systems could play a major role in 

tackling the increasing dropout rates of vocational students and apprentices in the dual system 

(Fries et al., 2013; Kärner et al., 2021; Neuber-Pohl, 2021; Patzina & Wydra-Somaggio, 2020). 

This includes the possibility to identify at-risk students, but also the recommendation of 

alternative career paths, much like the recommendation of training programmes for teachers 

presented above. Although the VET system is supposed to be highly permeable, choosing the 

right training programme can be very difficult for young people (Virdia & Schindler, 2019). 

An AI-enhanced system could constitute a fist low-threshold offer for students. One could 

examine how such a system can find appropriate career choices for young people, based on 

inputs such as certificates, former training and students’ interests. In a second step, a career 

consultant could discuss the results of the recommendation process with the student, using the 

recommender system as an easy way to connect students and specialised career consultants 

(Cardoso & Sales, 2019; Cohen-Scali et al., 2018). Vacant positions and the associated training 

companies should be implemented within the system, to effectively connect interested 

apprentices and possible employers. A subsequent evaluation throughout the process and at 

multiple points with temporal distance can be used to examine the effectiveness of this 

approach. 

 

7.3.4 Stakeholder Collaboration in School Development 

The fourth study uses a qualitative approach to examine the perspectives of the different 

stakeholder groups of school development. The open question format proved to be a valuable 

tool to collect numerous statements from students, teachers, school leaders, parents and training 

companies. Research on open questions in online instruments suggests that the results might be 

skewed, based on the assumption that negatively inclined respondents tend to provide answers 

more often than positively inclined respondents (Adams, 2015; Miller & Dumford, 2014). It is 

possible that the statements to the open question draw a more negative picture on the situation 

within the vocational schools. In addition, the classification of statements into predefined 

categories is an interpretative process (Mayring, 2004, 2015). The classification can be 

ambiguous, for example when a statement includes aspects of multiple categories or when the 

content of a statement is not directly evident. Two student research projects have successfully 
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been utilised to validate the interpretation process. As a result, the analysis of the qualitative 

data provides valuable results for improvement processes of vocational school development in 

the context of digitalisation.  

Originating from the research process described in Studies 3 and 4, the development of 

evaluation tools for vocational school development emerges as a future research question 

(Gougas & Malinova, 2021). Which functionalities are required by vocational schools and how 

can such tools be implemented into existing systems and processes? Studies 3 and 4 show that 

a collaborative design approach with educational researchers, vocational school stakeholders 

and school administration is needed to foster evaluation development. Hence, the input from 

the stakeholders and school administration will be utilised to revise the existing instrument and 

to transform it into a more flexible tool. Automated processes will allow schools to gather and 

analyse their specific data autonomously. Meanwhile, the data of all schools is stored according 

to the German data protection laws. Educational researchers can use the resulting educational 

data and analyse it with approaches that are specifically designed for such databases, such as 

the proposed hierarchical linear modelling or learning analytics algorithms.  

The research process is not limited to the quantitative data. Natural language processing can 

be deployed to automatically create a descriptive overview of the gathered qualitative 

evaluation data (Rafail & Freitas, 2020; Zhang & Teng, 2021). Consequently, educational 

researchers and the stakeholders at schools can work together to derive practical implications 

for research and school development from a thorough analysis of the qualitative data.  

Furthermore, educational research has to examine solutions to interconnect the different 

digital systems within a single school and within the VET system. The collaboration of systems 

is a cornerstone of digitalisation in school development, because it creates the base for effective 

AI system implementation and data-driven decision-making processes (U. Schmid et al., 2021). 

The protection of personal data and the transparent communication about which and whose 

specific data is being used, and why, has to be paramount for such a research undertaking. One 

example for system collaboration could be the introduction of an e-portfolio system within the 

training companies (Ebil et al., 2020; Kiffer et al., 2021), coupled with a content-based 

classroom schedule. Trainers and teachers continuously capture the theoretical and practical 

topics they addressed during educational processes. The connected system visualises matching 

topics and allows the educators to backward reference on their own teaching as well as the 

respective parallel learning place.  

Apart from collaborative digital systems, educational research has to envisage the 

cooperation of stakeholders in vocational school development. Most of all, this means the 
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aforementioned collaboration of learning places (Aprea et al., 2020; Roll & Ifenthaler, 2020a). 

How can teachers at schools and educators at training companies continuously work together 

to facilitate the digital competencies of students? How can digital tools and methods enhance 

this process? A possible research approach could be the opening of a school’s LMS for training 

companies. In this way, trainers would have access to regulations of the school, but most 

importantly the intended learning path of their trainees. They could see which topics are being 

discussed and integrate those topics into work floor learning. Additionally, they would have 

information about upcoming exams and could support their trainees by revising relevant content 

or by making apprentice working hours more flexible. In return, trainers could use their access 

to the LMS to inform teachers about new technology they are using in their companies or 

trending developments from the perspective of practice. When stakeholders such as teachers 

and trainers start collaborating in the LMS, traditional borders and barriers between the learning 

places are softened up. Hence, educational research has to provide approaches which minimise 

the risk of disparity in the relationship between students, teachers and training companies. Most 

importantly, the collaboration is not supposed to allow one stakeholder group to extract 

information without enriching the relationship themselves. Additionally, a continuous 

examination of the process by educational researchers has to ensure that students can profit 

from a collaboration of learner places.  

Throughout this thesis, the dependency and the interrelation of the different stakeholder 

groups within a school has been emphasised at various points. In the context of digitalisation, 

a model of school development that focuses on a network of collaborating schools could 

advance the theoretical foundation of school development at vocational schools. Given the 

historical progression of school development theory, the increasing transformation of 

vocational schools and the shifts in traditional development fields, a revision of the existing 

models is indicated. 
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7.3.5 Summary of Further Research Questions 

In Table 7-1 further research questions for the different development dimensions are 

visualised. 

Table 7-1  

Development Dimensions and Further Research Questions 

Development dimension Research question 

Organisation Development How can vocational schools develop a culture of 

feedback? 

Which components should be elements of a shared 

digital vision? 

What are requirements for iterative evaluation 

processes? 

Education Development Which educational competencies are needed to 

implement digital distance learning? 

How can digital feedback tools be implemented into 

teaching and learning? 

Personnel Development Which programmes are able to support (pre-service) 

teacher education? 

How can future digital competences be integrated into 

teacher education at universities and vocational 

schools?  

Technology Development Are new structures of IT administration feasible in 

vocational schools? 

Which new competencies does ICT at schools require 

for IT support personnel? 

Cooperation Development In which ways can AI systems be used to connect the 

theoretical and practical places of learning in the VET? 

How can the strengths of the learning places be further 

harnessed through digital tools and methods? 
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7.4  Conclusion 

The vocational educational training system in Germany is changing constantly. The 

increasing influence of digitalisation on everyday life and the workplace call for new 

competencies (Aprea et al., 2020; Caena & Redecker, 2019; Euler & Wilbers, 2018; Falloon, 

2020; Guggemos & Seufert, 2021; Vuorikari et al., 2016). The present thesis examines how 

vocational schools in Baden-Württemberg deal with the challenges and the opportunities of a 

digital world: digitalisation can help stakeholders at vocational schools to facilitate students’ 

digital competencies by changing educational processes, enhancing cooperation and 

strengthening self-regulated learning. Nevertheless, formal regulations and guidelines in the 

form of curricula are scarce. Providers of (pre-service) teacher education in-cooperate digital 

topics into their programmes too slowly, leaving educators unprepared for digital teaching 

practices or the utilisation of digital school development tools. The missing training 

programmes are reflected in the lack of appropriate feedback concepts and students’ 

dissatisfaction with regard to transparency and workload. Most importantly, the current state of 

school development leaves many digital potentials unharnessed, such as a broad 

implementation of AI systems, a closer cooperation of stakeholders and a stronger connection 

between different learning places. Therefore, many areas of digitalisation and school 

development can currently not be thoroughly examined with regard to effectives or learner 

success. 

Digitalisation is not a mere end in itself, especially in the context of education. Vocational 

schools, educational research, training companies as well as school administrations at the 

federal and national level have to work together to derive meaningful implications for practice 

based on comprehensive research projects. Well-grounded didactical concepts and instructional 

design build the basis for effective learning processes on-site and online. The introduction of 

digital tools into school development has to be become a catalyst for the professional action of 

teachers and trainers. It has to support their education activities, effectively reducing their 

workload rather than being perceived as forced a concept. The thoughtful implantation of 

digitalisation at the school level should be supported by proactive school leaders, who utilise 

the synergies of school networks to foster the competencies of teaching and administrative staff. 

First and foremost, transparency and ethical considerations have to be factored in whenever 

decision makers implement new processes and ideas, especially in the light of AI systems and 

data-driven approaches.  

As a superior goal of digital transformation in school development, the facilitation of 

students’ competencies has to be paramount. In the future, these competencies will keep 
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reshaping and reforming. Consequently, the education of young people has to further focus on 

subject-specific, interdisciplinary and socio-economic competencies in the self-perception of 

vocational education and training. The COVID-19 pandemic bears impressive witness to the 

shortcomings and missed opportunities for digital transformation in vocational school 

development. More importantly, the presented study uncovers the willingness of all 

stakeholders to continuously take up the emerging challenges of digitalisation to prepare the 

citizens of tomorrow for their life in a digital world. 
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Appendix 

Dictionary of German expressions and Comparable English Translation (Study 1) 

German Expression English Expression 

Analog-Digital analog-digital 

Analog-Digital-Umsetzer analog to digital converter 

Analog-Digital-Wandlung A/D conversion 

digital digital 

Digitalagenturen digital agency 

Digital-Analog- digital-analog 

Digital-analog-Wandlern digital-analog converter 

Digital-Analog-Wandlung digital-analog conversion 

Digitalanzeige digital display 

Digitaldruck digital printing 

Digitaldruckarbeiten digital printing works 

Digitaldruckausgabe digital printing output 

Digitaldrucke digital prints  

Digitaldruckfarben digital printing colours 

Digitaldruckmaschine digital printing machine 

Digitaldruckpapier digital printing paper 

Digitaldruckproduktion production in digital printing 

Digitaldrucksystem digital printing systems 

Digitaldrucktestkeil digital print vedge 

Digitaldruckverfahren digital printing process 

Digitalfotografie digital photography 

Digitalgerät digital machine 

digitalisieren to digitalize 

digitalisierte digitalized 

Digitalisierung digitalization 

Digitalisierungsgrad grade of digitalization 

Digitalisierungsinhalte contents of digitalization 

Digitalisierungsmanagement management of digitalization 

Digitalisierungstablett digitalization tablet 

Digitalkamera digital camera 

Digitalmedien digital media 

Digitalmedienprodukte digital media product 

Digitalmedienproduktion digital media production 

Digital-oszilloskop digital oscilloscope 

Digitalquarzuhr digital quartz clock 

Digitalsignalprozessoren digital signal processor 

Digitaltechnik digital technic 

Digitalwaage digital scale 

Digitalwandlung digital conversion 

Note. The list has been reduced to base forms in consideration of language differences. 
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Coding Guideline – KMK-Strategy Components and Vocational School Curricula (study 2) 

Component Criteria Examples 

Searching, 

Processing and 

Storing (SPS) 

• search strategies 

• information retrieval 

• data storage 

“Students learn how to retrieve 

digital information.” 

“Students know how digital 

storage works.” 

Communicating 

and Cooperating 

(CC) 

• digital communication tools 

• sharing of information 

• collaborative work 

• formal and informal rules of 

digital communication 

• participation in the society 

“Students are able to 

communicate with digital 

messengers.” 

“Students are cooperating with 

digital tools.” 

Producing and 

Presenting (PP) 

• creation, editing, 

presentation of digital 

resources and products  

• legal restrictions 

 

“Students use digital 

presentation tools.” 

“Students are able to work with 

digital objects.” 

Protecting and 

Securing (PS) 

• digital risks 

• psychological and physical 

challenges 

• environmental impact 

• personal data 

• data privacy 

“Students learn how to protect 

their digital data.” 

“Students are informed about the 

impact of digitalisation on the 

environment.” 

“Students have an understanding 

about digital sustainability.” 

Problem-solving 

and Acting (PA) 

• identification of technical 

problems 

• deploying digital tools 

• computational thinking 

 

“Students know how to handle 

digital simulations.” 

“Students are able to identify 

technical problems and find 

digital solutions.” 

Analysing and 

Reflecting (AR)  

• digital media 

• spreading of information 

digital influence on society, 

politics and economy. 

“Students know about the 

influence of digital media.” 

“Students know how digital 

software can be used to alter 

media formats.” 
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Coding Guideline - Distance Learning in Vocational Schools (study 4) 

Category Criteria Examples 

Organisation • Organisation processes within 

the school 

• flow of information 

• introduction of schedules 

• formalised regulations 

• unified implementation of tools 

“I have all the information I need.”  

“Everything seems chaotic and 

unorganised.” 

“The teachers should use the same 

tools.” 

Technical 

Infrastructure 

• available software 

• available hardware 

• server infrastructure 

• IT administration 

• Internet connection (within the 

school/at home) 

• licencing of software 

• digital tools 

• LMS 

• connectivity of IT systems 

“Our servers are too slow.” 

“I have to figure out everything by 

myself, nobody helps with my 

computer problems.” 

“The LMS works perfectly.” 

Teaching • teaching practices 

• quality of teaching methods 

• quality of teaching tools 

• teacher-student relationship 

• class-room activities 

• best-practice examples 

“I think video classes are a good 

way to teach.” 

“The uploaded documents are had 

to access.” 

“My teacher uses YouTube 

Videos.” 

“Written assignments are worse 

than live video classes!” 

Feedback • feedback processes 

• feedback regulations 

• feedback tools 

• perceived importance of 

feedback 

• best-practice examples 

“I need more feedback for my 

assignments.” 

“I cannot provide feedback to all 

my students.” 

“The feedback I am getting 

helps me to learn. 

 

” 
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Motivation and 

Learner Success 

• changes in motivation 

• perceived learner success 

• influence factors on motivation 

• support processes for learner 

success 

• measurement of leaner success 

• assessment tools and strategies 

“I cannot focus during digital 

distance learning.” 

“Students do learn less during 

video classes.” 

“We need better way to assess 

students.” 

“Without grades, students are 

not motivated to participate in 

classes.” 

Social Interaction 

and Support 

• relationship between 

stakeholder groups 

• support systems 

• practical assistance 

• best-practice examples 

“The principal is open for 

suggestions from the teachers.” 

“My training company does not 

care about the situation at 

schools.” 

“We have set up special rooms 

for students who cannot work 

from home.” 

Personal 

Resources and 

Stress Factors 

• impact on day-to-day life 

• workload 

• coping strategies 

• living situation (family, urban, 

rural) 

“My siblings are bothering me.” 

“Digital distance learning 

requires more effort than on-site 

teaching.” 

“I need to ride the bus for a long 

time to get to the school. If I 

work from home, I safe a lot of 

time.” 

Further Education 

and Training 

• further education needs 

• perceived competence of 

teachers 

• availability of training 

programmes 

• pre-service teacher education 

“My teachers do know how to 

use the different tools.” 

“I need further training to 

implement digital tools in 

distance learning.” 

“Digital methods have not been 

part of my pre-service teacher 

training” 
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Curriculum Vitae 

Appointments 

Since 2015 Research Assistant, Economic and Business Education – 

Learning, Design and Technology,  

Business School, University of Mannheim, Germany 

 

Project Assignments: 

Evaluating the Language Skills of Children with Immigrant Roots 

Distance Learning in Vocational Schools 

innoMA – Enabling Innovation and Fostering Transfer: Structures for 

Digital Teaching at the University of Mannheim 

 

 

Professional Preparation 

2015 Master of Arts, Social Work, 

University of Applied Science Mannheim, Germany 

“Pfandsammler” 

 

2012 Bachelor of Arts, Social Work, 

University of Applied Science Mannheim, Germany 

“Videospiele als Anlass zur medienpädagogischen Arbeit in Familien” 

 

 

Teach Activities 

Since 2020 Supervising master theses 

 

Since 2019 Teaching at Vocational Schools with Tablets (Graduate level – German) 

 

Since 2015 Statistical Methods for Economic and Business Education (Undergraduate 

level - German) 

Educational Management (Undergraduate level – German) 

 

Supervising bachelor theses 

Supervising master theses 

 

2016 Learning and Work Strategies (Undergraduate level – German) 

 

 

Memberships 

AERA, AECT  

 


