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Zusammenfassung 

Aus Unternehmenssicht sind die Aus- und Weiterbildung Kernbestandteile einer 
Strategie zur Wahrung der langfristigen Wettbewerbsfähigkeit und des Erfolgs. Hierbei 
werden zunehmend traditionelle Lernformen, wie z. B. das Abhalten von Seminaren 
oder die Nutzung von Lehrbüchern, durch neuere Formen der Wissensvermittlung, die 
sich an den Präferenzen der Unternehmen und der Lehrenden orientieren, ersetzt. Die 
Darstellung und Vermittlung von Lerninhalten auf mobilen Endgeräten ermöglicht es, 
sich unter Zuhilfenahme eines Mediums fortzubilden, welches ohnehin sehr regelmäßig 
genutzt wird und welches viele Menschen durch den Tag begleitet. Mobile Learning 
beschreibt eine neue Form der Wissensvermittlung, wobei der Lernprozess durch das 
persönliche mobile Gerät geleitet wird. Es ermöglicht Lernenden u. a., über Sensoren 
mit der Lernumgebung zu interagieren, und schafft die Möglichkeit, individuell und 
selbstgesteuert zu lernen, sich direkt am Arbeitsplatz fortzubilden oder Informationen 
genau dann abzurufen, wenn diese gebraucht werden. Von diesen Möglichkeiten 
inspiriert, wurde eine mobile Lernanwendung entwickelt, welche beabsichtigt, 
praktische Trainings an Berufsschulen in China zu bereichern, indem Lernende darin 
unterstützt werden, neue Fähigkeiten und Kompetenzen zu entwickeln. Mit dem Ziel, 
die Lernergebnisse der Zielgruppe zu verbessern und eine effektive mobile 
Lernanwendung zu entwickeln, gingen mehrere wissenschaftliche Herausforderungen 
einher, welchen sich vorliegende Dissertation widmet: (1) Eine hohe 
Gebrauchstauglichkeit unterstützt Personen darin, ein Informationssystem (IS) effektiv 
zu nutzen, jedoch ist wenig bekannt, wie sich die Benutzerfreundlichkeit mobiler 
Anwendungen auf die Wahrnehmung von Mobile Learning auswirkt. (2) Angesichts der 
genannten Herausforderung, eine mobile Lernanwendung zu gestalten, stellt sich 
weiterhin die Frage, wie mobile Lernanwendungen konzipiert werden können, um 
Lernende bei der Entwicklung neuer Fähigkeiten und Kompetenzen im Hinblick auf die 
chinesische Berufsbildung zu unterstützen. (3) Die IS-Forschung betont die Bedeutung 
individueller Unterschiede, wie z. B. kultureller Verschiedenheit, beim Einsatz von 
Informationstechnologien (IT) in Lernumgebungen, wobei die Betrachtung über eine 
reine Übersetzung der Inhalte hinausgehen sollte. Hieraus ergibt sich die Frage, wie 
Anbieter von Lerndienstleistungen ihre Lösungen anpassen können, damit diese nicht 
gegen Werte der Zielkultur verstoßen bzw. damit sie sich in diese einfügen.  

In der Konsequenz befasst sich vorliegende Dissertation mit den oben genannten 
Forschungsherausforderungen. Sie hat zum Ziel, die Entwicklung effektiver mobiler 
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Lernanwendungen zu ermöglichen, die Stärken hinsichtlich der Benutzerfreundlichkeit 
aufweisen, kulturelle Aspekte des Einführungskontexts berücksichtigen sowie die 
Entwicklung neuer Fähigkeiten und Kompetenzen fördern. Um diese Ziele zu erreichen, 
wird zunächst ein theoretisches Modell erstellt und mit Hilfe der 
Strukturgleichungsmodellierung analysiert, um zu untersuchen, wie die Benutzer-
freundlichkeit mit der Wahrnehmung mobilen Lernens zusammenhängt. Weiterhin wird 
im Rahmen eines gestaltungsorientierten Projekts eine mobile Lernanwendung 
konzipiert und realisiert, um praktische Trainings an Berufsschulen in China zu 
bereichern und die Lernenden bei der Entwicklung neuer Fähigkeiten in diesen 
Trainings zu unterstützen. Da die mobile Lernanwendung in einen von fremden 
kulturellen Werten geprägten Kontext integriert wird, konzentrieren sich die 
nachfolgenden Maßnahmen zu ihrer Gestaltung im Rahmen des iterativen 
gestaltungsorientierten Forschungsansatzes auf die kulturelle Anpassung der mobilen 
Lernanwendung. Basierend auf der IT-Kulturkonflikttheorie, welche als Kerntheorie für 
die kulturelle Anpassung herangezogen wird, werden potenzielle IT-Kulturkonflikte 
identifiziert und durch Gestaltungselemente adressiert. Die kulturell angepasste mobile 
Lernanwendung wird in quasi-experimentellen Evaluationen an Berufsschulen in China 
mehrfach geprüft. Schließlich werden ein gestaltungsorientierter Ansatz zur 
Entwicklung einer Methode zur kulturellen Anpassung und entsprechende Evaluations-
ergebnisse präsentiert, welche es Laien ermöglichen, ihre Lösungen entsprechend den 
Werten des Zielkontexts anzupassen. 

Diese Arbeit hat vier zentrale Ergebnisse. Erstens zeigen die Resultate dieser Arbeit, 
dass die Determinanten der Benutzerfreundlichkeit einen signifikanten Einfluss auf 
Kompatibilität, Leistungserwartung und Selbstwirksamkeit haben. Darüber hinaus zeigt 
eine „Importance Performance Analysis“ Determinanten der Benutzerfreundlichkeit 
auf, welche maßgeblich in der Gestaltung mobiler Lernanwendungen berücksichtigt 
werden sollten. Zweitens erläutert diese Dissertation Ergebnisse zur Realisierung 
unterschiedlicher Lernziele im Bereich des arbeitsplatzbezogenen Lernens und zeigt 
darüber hinaus Wege zur Umsetzung durch die mobile Lernanwendung „MoKe“ auf. 
Drittens entwirft die Dissertation einen theoriegeleiteten Ansatz zur kulturellen 
Anpassung, der die Ableitung von Anforderungen, die Überführung in 
Gestaltungselemente und deren Implementierung umfasst. Die Implementierung und 
quasi-experimentelle Evaluation zeigen einen signifikanten Einfluss der kulturell 
angepassten Gestaltung auf den prozeduralen Wissenserwerb sowie auf 
kompetenzbasierte und affektive Lernergebnisse und bestätigen damit die Eignung 
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dieses Ansatzes für die Gestaltung effektiverer Lernanwendungen. Schließlich zeigen 
Evaluationsresultate der Methode zur kulturellen Anpassung Verbesserungspotenziale 
auf, bestätigen jedoch auch die Anwendbarkeit der Methode durch Laien mit geringem 
Erfahrungsschatz.  

Basierend auf diesen Erkenntnissen leistet die vorliegende Dissertation verschiedene 
theoretische Beiträge. Erstens systematisiert diese Dissertation mobiles Lernen und 
analysiert die Rolle der Benutzerfreundlichkeit mobiler Anwendungen im Kontext von 
Mobile Learning. In diesem Zusammenhang wird ein Verständnis für die Auswirkungen 
von Determinanten der Benutzerfreundlichkeit mobiler Lernanwendungen entwickelt. 
Zweitens werden in dieser Dissertation Erkenntnisse über die Umsetzung von 
Lernzielen und drittens die Berücksichtigung von kulturellen Werten des Zielkontexts 
für die Gestaltung mobilen Lernens und dessen Einführung in von fremden Werten 
geprägte Kontexte erarbeitet. Damit wird dem Ziel gedient, Wissen darüber zu erlangen, 
wie Lernanwendungen besser gestaltet werden können, um die Lernergebnisse zu 
steigern. Die letztgenannten Erkenntnisse werden als Designtheorie vorgestellt. Diese 
unterstützt die Anpassung von Lernlösungen an die Bedürfnisse eines neuen kulturellen 
Kontextes. Ferner werden die gewonnenen Einblicke in einer Methode formalisiert, die 
es Anfängern ermöglicht, kultursensitive Gestaltungen für IS zu entwickeln. 

Aus praktischer Sicht liefert die vorliegende Dissertation detaillierte Erkenntnisse 
darüber, wie mobile Lernanwendungen und entsprechende Lernszenarien gestaltet 
werden können, um traditionelle Lernumgebungen zu bereichern und die 
Lernergebnisse zu steigern. Dies umfasst die Bereitstellung von Ansatzpunkten, die 
darlegen, wie die Benutzerfreundlichkeit von mobilen Lernanwendungen während des 
Gestaltungsprozesses verbessert werden kann. Darüber hinaus zeigt diese Arbeit, wie 
z.B. Schnitzeljagdmechanismen und Fehlerbaumanalyse-Analogien in mobile 
Lernanwendungen integriert werden können, mit dem Ziel, die Entwicklung von 
Kompetenzen und Fertigkeiten am Arbeitsplatz zu fördern. Durch die Darstellung eines 
Ansatzes für die kultursensitive Anpassung des mobilen Lernens unterstützt diese Arbeit 
darüber hinaus Anbieter mobiler Lernanwendungen bei der Überprüfung und 
Anpassung ihrer Lernlösungen an die kulturellen Werte, die im Zielkontext 
vorherrschen. Hierbei wird dem Ziel gedient, mobiles Lernen erfolgreich zu gestalten, 
anzupassen und in neuen Kontexten zu integrieren. 

Diese Dissertation bildet die Grundlage für die erfolgreiche und effektive Entwicklung 
mobiler Lernlösungen – von der Planung bis zur Umsetzung. Dabei wird auf die 
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Konzeption und Bewertung einer mobilen Lernlösung für die Berufsbildung in China 
eingegangen. Die vorliegende Dissertation synthetisiert und wendet Erkenntnisse aus 
der Usability-Forschung, Kulturforschung und Pädagogik auf das Forschungsfeld des 
mobilen Lernens an und trägt mit ihren Einblicken über die Gestaltung und Entwicklung 
mobiler Lernanwendungen gleichermaßen zu diesen Forschungsbereichen bei, wie auch 
zu Forschung und Praxis in verwandten Bereichen des mobilen Lernens. Darüber hinaus 
zeigt die Dissertation Richtungen für künftige Forschungsbemühungen auf, um die 
Diskussion und das gewonnene Wissen in diesen Bereichen zu erweitern und zu 
vertiefen. In diesem Zusammenhang sollte sich die zukünftige Forschung auf die 
Wechselwirkungen zwischen Usability- und Kulturforschung konzentrieren sowie die 
Umgehung von IT-Kulturkonflikten durch nicht-gestaltungsorientierte Interventionen 
analysieren und herausfinden, wie sich IT-Kulturkonflikte auf die Bildung oder 
Veränderung einer Gruppen- oder Organisationskultur auswirken. Ebenso sollte die 
Kulturanpassung als Teil einer Reihe von kontextuellen Faktoren erkannt werden, 
welche berücksichtigt werden können, wenn Lernlösungen in neuen Kontexten 
eingeführt werden sollen. Die Gegenstrategie der Internationalisierung, um auf 
Zielgruppen mit unterschiedlichen kulturellen Hintergründen reagieren zu können, 
sollte ebenfalls Teil künftiger Forschungsarbeiten sein, die den Weg für effektive 
Lernlösungen ebnen und somit die traditionellen Lernszenarien wirksam bereichern. 

Stichworte: Mobile Lernanwendungen, kulturelle Anpassung, gestaltungsorientierte 
Forschung, Benutzerfreundlichkeit mobiler Anwendungen, Lernziele, IT-
Kulturkonflikttheorie. 
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Summary 

Education and training are key components of companies’ strategies to ensure their 
long-term competitiveness and success. However, with upcoming possibilities to teach 
and learn, companies’ and learners’ preferences how knowledge should be imparted also 
change, replacing rather traditional forms of learning like, e.g., seminars or books. The 
mediation of learning content via personal mobile devices, commonly referred to as 
Mobile Learning, enables companies to meet their employees where they are since most 
individuals use their smartphones very regularly. This new form to impart knowledge 
allows learners to, e.g., interact with the learning environment through sensors, thus 
enabling individual and self-regulated learning, just-in-time and learning on the job. 
Inspired by these possibilities, a mobile learning application was developed that was 
supposed to enrich current training by supporting learners in vocational schools in China 
to develop new skills and competencies. This was done as specified by a research-
accompanying project I was working in. Following the aim to effectively build a 
successful mobile learning solution, I met several research challenges that I tackled in 
this thesis: (1) Usability helps to use an information system (IS) effectively; however, 
little is known how MAU relates to the outcomes of mobile learning. (2) Facing the 
challenge of the mobile learning development, the question arises how mobile learning 
applications can be designed to support learners to develop new skills and competencies 
given the case of Chinese vocational training. (3) Research in the IS disciplines 
emphasizes the relevance of recognizing individual differences such as differences 
regarding cultural values when IT is used in learning environments. Consequently, the 
question arises of how providers can adapt their solutions in a way to not infringe values 
of the target culture. 

Accordingly, this thesis addresses the aforementioned research challenges with the aim 
to enable mobile learning providers to design more effective mobile learning 
applications in regard to usability and cultural aspects as well as from the perspective of 
new skill and competency development. To reach this aim, first a theoretical model was 
developed and analyzed with structural equation modelling to investigate how usability 
influences mobile learning outcomes. Subsequently, a mobile learning application was 
built as part of a large design science research (DSR) project to enrich current training 
as well as to support learners to develop new skills in practical training. Being integrated 
in a context that is coined by foreign cultural values, the subsequent design efforts as 
part of the iterative DSR approach focused on the cultural adaptation of the respective 
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mobile learning application. Grounding this endeavor on the theory of IT-culture 
conflict as a kernel theory, potential IT-culture conflicts were identified and addressed 
with design elements. Moreover, the culturally adapted mobile learning application was 
evaluated in quasi-experimental settings in vocational training in China. Furthermore, 
following a DSR approach, this thesis finally outlines a method for cultural adaptation 
and according evaluation results that should enable novices in adapting their solutions 
according to the target context’s values. 

This thesis has four core findings. First, the findings of this thesis show that MAU has 
significant influence on compatibility, performance expectancy, and self-efficacy. 
Moreover, an importance performance analysis indicated usability factors that should 
be considered most importantly. Second, this thesis elaborates results regarding the 
realization of distinct educational objectives in workplace-related learning and shows 
ways of implementation by introducing the mobile learning application “MoKe”. Third, 
this thesis outlines a theory-driven approach for cultural adaptation that comprises the 
identification of IT-culture conflicts, the derivation of design elements, and their 
implementation. The instantiation and quasi-experimental evaluation show a significant 
influence of the culturally adapted design on procedural knowledge acquisition as well 
as skill-based and affective learning outcomes and, thus, confirm the suitability of this 
approach to design more effective learning applications. Finally, evaluation results of 
the approach’s application by novices imply potential for improvement but also its 
applicability.  

Overall, the present thesis provides various theoretical contributions. First, this thesis 
systematizes mobile learning and analyzes the role of MAU in the domain of mobile 
learning. In this regard, an understanding for the impact of the determinants of MAU 
was conceived. Second and third, this thesis elaborates insights on the implementation 
of educational objectives and consideration of the target context’s cultural values for the 
design of mobile learning and its introduction in contexts coined by foreign values. 
Thus, it serves the aim to provide knowledge into how learning applications can be built 
better to increase learning outcomes. The latter insights are proposed as a design theory 
to support the adaptation of learning solutions to fit the needs of a new cultural context. 
Furthermore, the gained insights are formalized in a method to enable novices in 
developing culturally adapted design solutions for IS.  

From a practical perspective, this thesis provides detailed information how mobile 
learning applications and according scenarios can be built to enrich traditional 
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environments and to increase learning outcomes. This includes the provision of starting 
points outlining how usability of mobile learning can be enhanced during the design 
process. Moreover, this thesis demonstrates how distinct types of learning outcomes and 
in this regard new skill and competency development can be considered and 
implemented in the design of mobile learning through, e.g., scavenger hunt mechanisms 
and fault tree analysis analogies. By outlining an approach for the cultural adaptation of 
mobile learning, this thesis also assists mobile learning providers in reconsidering and 
adapting their learning solutions according to the cultural values as they prevail in the 
target context with the aim to successfully design, adapt, and integrate mobile learning 
in new contexts. 

This thesis builds a basis to successfully and effectively create mobile learning solutions 
– from the planning stage to their implementation. Thereby it reflects on the design and 
evaluation of a mobile learning solution for vocational training in China. The present 
dissertation synthesizes and applies insights from usability research, culture research, 
and pedagogics to the research field of mobile learning. With its implications for the 
implementation, design, and development of mobile learning applications, this thesis 
likewise contributes to these research fields and gains implications for research and 
practice in related areas of mobile learning. Furthermore, it shows directions for future 
research endeavors to enrich and reinforce the discussion and knowledge gained. In this 
respect, future research endeavors should focus on the interdependencies between 
usability and culture research as well as analyze the circumvention of IT-culture 
conflicts through non-design-oriented interventions, analyze how IT-culture conflicts 
impact, drive or hinder group or organizational culture change, as well as recognize 
culture adaptation as one facet of various contextual factors that can be considered when 
transferring learning solutions to new contexts. The counterstrategy of 
internationalization to react to audiences with diverse cultural backgrounds should also 
be part of future research that paves the way for effective learning solutions that truly 
enrich traditional learning scenarios.  

Keywords: Mobile Learning Application, Cultural Adaptation, Design Science 
Research, Mobile Application Usability, Educational Objectives, Theory of IT-culture 
Conflict.  
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1 Introduction4 

1.1 Problem Statement 

As digitization and technical progress increase, our way of life changes. One might 
initially think of one’s own private lifestyle that most certainly has changed over the last 
years. However, our work routines also change. Many employees, across all industries 
and white-collar just as much as blue-collar workers, face new skill and competency 
profiles to perform their jobs. For example, car mechanics traditionally had to be 
proficient in using tools such as a wrench; recently, however, they are also challenged 
to use computer-controlled test equipment and to set up the board computer 
(Ausbildungspark Verlag n.d.). The same is true for hospital staff that now has to use 
electronic health record systems while caring for patients. Besides digitization, 
increasing globalization and demographic change also present companies with the 
challenge to employ well-skilled workers at every business location worldwide and, 
thus, to constantly train and qualify their employees. Against this backdrop, 98% of all 
companies confirm that education and training are key components of their strategy to 
ensure the company’s long-term competitiveness and success (Kirchgeorg et al. 2018). 

As a matter of fact, the possibilities to teach and learn have also changed dramatically, 
accompanying the changes in the way we work. Individual and self-regulated learning, 
on-the-job training and just-in-time learning, as well as learning with mobile devices are 
future trends that companies are willing to take a closer look at (Kirchgeorg et al. 2018). 
Closely aligned are the companies’ wishes to impart knowledge not too theoretically, 
but to communicate the learning content rather concisely and efficiently, which more 
than 90% of all companies describe as either very or rather important (Kirchgeorg et al. 
2018). When asking employees how they prefer to learn, one finds that more than two 
thirds prefer to learn at work and 58% like to learn at their own pace (Linkedin 2018). 
Consequently, these trends increasingly replace rather traditional forms of teaching like, 
e.g., seminars, that can offer neither of both. 

One possibility to bring these demands together is the concept of mobile learning 
(Linkedin 2018), which can be defined as “[…] a pedagogically motivated process in 

 
4 The introduction is partly based on Ernst et al. (2016) and a research proposal that I presented at the 
Mensch und Computer (MuC) 2016 Doctoral Consortium. I thank my mentors and the attendees of the 
MuC 2016 DC for their valuable feedback, as well as my coauthors and reviewers of the 2016 
publication for their valuable feedback. 
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which learners, mediated through personal mobile devices, interact with people, 

technologies, and contexts and sustainably generate knowledge or didactic added 

value” (Gloerfeld 2018, 263)5. The mediation of learning content via personal mobile 
devices enables companies to meet their employees where they are, since most people, 
especially young and middle-aged, use their smartphones very regularly. The extensive 
use of smartphones is best reflected by the following citation, which 87% of all 
millennials agreed with: “my smartphone never leaves my side, night or day” (Docebo 
2017, 24). Besides regular use, mobile learning allows learners to learn in a self-
regulated manner. Thus, being responsible for their own learning issues (Liu/Han/Li 
2010), employees can learn at their own pace. Moreover, a concise presentation of the 
learning content, as demanded by the majority of companies, is already required by the 
small screen size (Seong 2006). Besides these aspects, the possibility to interact with 
the working context, e.g., through quick response (QR) codes, augmented reality, or 
near field communication (NFC) technology enables learners to learn at the workplace 
and at the point when information is needed.  

The popularity of mobile learning and its manifold opportunities to enrich traditional 
learning scenarios is best indicated by its market data. The global market for mobile 
learning products expands with a compound annual rate of growth of 36,3% (Docebo 
2017), thus, i.a. reflecting companies’ intention to count on mobile learning to bring 
learning on the job and to train their employees. Against this backdrop, this thesis has 
identified three overarching research challenges that have to be addressed to being able 
to develop effective mobile learning applications from a learners’ as well as a 
developers’ perspective. 

Research Challenge 1 – Limited Investigation of Usability in the Domain of Mobile 

Learning 

First, little is known how mobile application usability (MAU) relates to the outcomes of 
mobile learning. For example, when using mobile learning, especially at the workplace, 
learners have to deal with multiple pieces of information. This information may relate 
to physical objects in the learners’ surroundings, e.g., when using the camera, the real 
environment merges with the mobile learning screen. This experience is comparable to 

 
5 Translated by the author. Original as follows: „Mobiles Lernen wird als pädagogisch motivierter 

Prozess verstanden, in dem Lernende, vermittelt über persönliche mobile Endgeräte, in Interaktion mit 

Personen, Technologien und Kontexten treten und nachhaltig Wissen bzw. einen didaktischen Mehrwert 

generieren“ (Gloerfeld 2018, 263).  
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the integration of the environment in the famous “Pokémon Go”6 application or the 
augmented reality feature in the “Google Translate”7 application. Furthermore, when 
using NFC technology, one may interact with sensors placed in the working 
environment, as well as information on the mobile device. Being confronted with these 
manifold information, learners might get distracted and overwhelmed (Liu et al. 2012). 
Against this backdrop, orientation loss regarding the learning goals and frustration are 
possible results. Overall, research in the disciplines of human-computer interaction 
(HCI) and information systems (IS) emphasizes to take usability aspects of mobile 
learning into account, whereby usability is the “extent to which a product can be used 

by specified users to achieve specified goals with effectiveness, efficiency and 

satisfaction in a specified context of use” (International Organization for 
Standardization 1998). Usability is a crucial attribute for evaluating the quality of IS 
(Agarwal/Venkatesh 2002). In the field of mobile learning, a high degree of usability 
helps individuals to use the provided learning methods and structures effectively and, 
thus, to ensure mobile learning success (Seong 2006; Kumar/Mohite 2018).  

While usability of mobile devices such as smartphones and tablet computer as well as 
installed mobile applications have been frequently studied, e.g., by Hoehle/Venkatesh 
(2015), Jokela et al. (2006) and Nielsen/Badiu (2013), the more narrow research field 
of usability in the domain of mobile learning has received much less attention. In this 
regard, Kumar/Mohite (2018) identified no more than 23 research papers in the last 13 
years focusing on usability in the domain of mobile learning. Against this backdrop, the 
present research challenge refers to the investigation how MAU relates to the outcomes 
of mobile learning and to further investigate guidelines for the design of mobile learning 
applications to support the exploitation of features.  

Research Challenge 2 – Limited Investigation Concerning the Design of Mobile 

Learning to Develop New Skills and Competencies 

Second, little is known how such mobile learning applications can be designed to meet 
the needs of learners and to help them develop new competencies.  

As the design is strongly connected with the target context and target group, I will first 
outline the introductory context and emphasize the relevance of new skill development. 

 
6 www.pokemongo.com 
7 https://translate.google.de/ 
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In this regard, the mobile learning application that was developed and is presented in 
chapter 5 addresses Chinese vocational trainees in the automotive sector, thus pointing 
at the need of companies’ pressing shortage of well-trained employees in the Chinese 
industry (Fuchs 2016; J.P.Morgan 2016). Concerning this matter, technical skills are 
oftentimes not developed enough to meet the Chinese industries’ needs, thus leading to 
“[...] a serious shortfall between skills [sic!] demand and supply” (Fuchs 2016). 
Focusing on the automotive sector, Chinese automobile manufacturers have to deal with 
disgruntled customers. Nonetheless, selling large amounts of cars, skilled workers are 
missing to ensure a reliable customer service, since i.a. competencies to resolve 
problems at the car are poorly developed and fostered by the current form of training, 
which is purely scholastic (Heimann 2013).  

To enable a contextual acquisition of competencies and to enrich current training, a 
mobile learning application will be developed. Facing the challenge of the mobile 
learning development, the question arises how mobile learning applications can be 
designed to support learners, namely vocational trainees in the automotive business, to 
develop new skills and competencies, which constitutes the second research challenge. 

Research Challenge 3 – Limited Investigation How Cultural Contexts Can be 

Considered in the Development and Adaptation of IS 

Third, IS, such as mobile learning applications, are embedded in social contexts and do 
not exist in isolation, which constitutes a major challenge in IS implementation projects 
(Hoffmann 2014). These social contexts are coined by distinct cultures that have 
different value perceptions towards IT. If a new IS does not coincide with the existing 
values of the target context, it is likely to be rejected (Leidner/Kayworth 2006). 

China, the cultural context in which the mobile learning application will be introduced, 
constitutes the world’s largest customer for mobile learning products (Adkins 2015; 
Docebo 2017) 8. Amplifying the trend, most Chinese grow up using their mobile devices 
as first access option to connect to the Internet, thus becoming the world’s largest 
“mobile-only” society (McCarthy 2018; Docebo 2017). Increasing globalization and 
emerging new markets, such as the Chinese market, challenge mobile learning providers 
to distribute their products to foreign countries. As individualization and target group 

 
8 Market data for the current year [2019] are not yet available. The statement is based on forecasts, which 
predict that China will constitute the world’s largest customer for mobile learning products by 2019. 
Please compare Adkins (2015) and Docebo (2017).  
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orientation are unique selling propositions of learning providers to secure their existence 
in the competitive market for learning applications (MMB Institut für Medien und 
Kompetenzforschung 2015), providers have to face the challenge to also consider these 
factors when transferring their products to foreign cultural contexts. In this regard, 
Arpaci (2015) calls to attention that “[…] instructors, content and application 

developers, service providers, and device manufacturers should be sensitive to the 

cultural differences for a successful adoption [of mobile learning]” (Arpaci 2015, 709). 
Likewise, Downey et al. (2005) emphasize that cultural adaptation should go beyond 
interface translation and reflect the users’ foreign cultural orientation. Besides 
adaptation, Swierczek/Bechter (2010, 291) refer to learning outcomes and state that “for 

learning to be effective, it must be adapted to the cultural context in which it takes 

place”. 

However, from the author’s perspective, it is inefficient for learning providers to 
individually develop mobile learning products for each client’s culture, thus, techniques 
are needed to adapt existing applications to respective cultures. Consequently, the 
question arises of how providers of mobile learning applications and IS in general can 
adapt their existing solutions in a way to not infringe on norms and values of the target 
culture. 
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1.2 Solution Statement and Research Questions 

Against the backdrop of the aforementioned research challenges and to enable mobile 
learning developers and providers to build and design effective mobile learning 
applications in regard to usability and cultural aspects as well as from the perspective of 
new skill and competency development, this dissertation aims to answer four research 
questions (RQ), which are depicted in the following:  

The first RQ refers to the first research challenge and addresses the need to further 
investigate the domain of usability in mobile learning. Therefore, the first RQ is 
formulated as follows: 

RQ 1: How does mobile application usability impact the outcomes of 

mobile learning? 

Methods: Free simulation experiment, structural equation modeling with a 

partial least squares approach 

Deliverables: Theoretical model capturing mobile application usability, its 

determinants and its consequences; design principles 

In order to answer this RQ, a theoretical model was developed to investigate how MAU 
relates to the outcomes of mobile learning applications. Consequences and determinants 
of MAU in the domain of mobile learning could be determined when structural equation 
modeling with a partial least squares (PLS) approach was applied. Moreover, this 
section answers the call to isolate the effects of specific design features regarding mobile 
learning applications by applying a free simulation experiment. Finally, design 
principles as prescriptive knowledge were formulated. 

The second RQ focuses on the design of mobile learning applications from an 
educational respectively learning perspective. Within the scope of a large design science 
project, a mobile learning application was developed that fosters a new way of 
competency and skill development and, thus, addresses the second research challenge. 
The corresponding RQ is as follows: 
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RQ 2: What is a possible design for a mobile learning application that 

supports learners during their practical training? 

Methods: Design science research approach  

Deliverables: Mobile learning application as design artifact 

As mentioned before, a design science research approach in accordance with Peffers et 
al. (2007) was chosen as a suitable methodological foundation to develop the mobile 
learning application “MoKe”. The “MoKe” application was developed, evaluated, and 
refined iteratively in three design cycles.  

The so-called mobile learning application “MoKe” was then used as basis to further 
address the third research challenge. Against the backdrop of the third research 
challenge, two overarching RQ were formulated, whereby the first (RQ 3) focuses on 
the cultural adaptation of the “MoKe” application while the second (RQ 4) formalizes a 
method to provide guidance on how to adapt IS for specific target groups. RQ3 is further 
divided into two subquestions. Hence, the third RQ and its corresponding subquestions 
are as follows: 

RQ 3: How can mobile learning be adapted to the cultural introduction 

context? 

 RQ 3a: Which IT-culture conflicts occur in the implementation of mobile 

learning in Chinese vocational schools and which design elements 

resolve them? 

 RQ 3b: To what extent does culturally adapted mobile learning positively 

influence learning outcomes of Chinese learners? 

Methods: Design science research approach, theory-driven design, quasi-

experimental evaluation 

Deliverables: Mid-range IS design theory to support the adaptation of mobile 

learning solutions to fit the needs of new cultural contexts 

Applying the theory of IT-culture conflict (Leidner/Kayworth 2006) for the cultural 
adaptation of the “MoKe” application, subquestion RQ 3a refers to the steps of 
identifying and addressing potential IT-culture conflicts and, thus, to pursue the 
objective to prevent those conflicts from occurring. In contrast, RQ 3b refers to the 
effects and consequences the cultural adaptation causes on learning outcomes. 
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Conducting two quasi-experimental evaluations in real-world settings and analyzing 
distinct types of learning outcomes, in this case affective, cognitive and skill-based 
learning outcomes, the evaluation results also serve as an indicator for the overall 
success of the learning application in terms of acquiring new skills and competencies 
(please see RQ 2). Furthermore, the comparison with a mobile learning application that 
was not culturally adapted shows the effects of the cultural adaptation in terms of 
learning outcomes. Overall, the results of both RQ 3a and RQ 3b contribute to the 
development of a design theory (Gregor/Jones 2007) to support the adaptation of mobile 
learning solutions to fit the needs of new cultural contexts and thus answers the 
overarching RQ 3.  

Also addressing the third research challenge as outlined in section 1.1, RQ 4 aims to 
formalize a method to culturally adapt IS. Therefore, RQ 4 is posed as follows 

RQ 4: How should a method be designed to adapt information systems to 

foreign cultural values? 

Methods: Design science research approach, multi-criteria evaluation 

Deliverables: Method to culturally adapt IS as design artifact 

To answer RQ 4, I provide a design and evaluation of a theory-motivated method to 
culturally adapt IS that draws on the theory of IT-culture conflict (Leidner/Kayworth 
2006). From a methodological perspective, I followed the design science approach 
(Peffers et al. 2007; Hevner et al. 2004) to rigorously design and evaluate the method, 
which enables novices in culturally adapting IS. To demonstrate the method’s 
applicability as well as the target group accuracy of the adapted IS, the method was 
applied in the field by a vast number of participants, whose task was to adapt a mobile 
learning application to specific target group’s values. The evaluation allowed to gain 
distinct insights into usage behavior of the participants applying the method. 
Furthermore, the handed in solutions were rated by experts to provide further insights 
into the method’s outcomes.  

Besides the herein presented motivation to conduct my research, most research 
presented in this dissertation has been developed within a project with public funding; 
thus, also served the overall project aims. Therefore, I will outline the research project 
in the following section and briefly bring my research into line with the project goals.  
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1.3 Embedding in the Research Project kuLtig 

Context and Problem Statement:  

In the last decades, China has gained great economic power. Thus, China on the one 
hand serves as a manufacturing site for many foreign companies and at the same time 
offers an important market for products and services. To ensure a company’s success, 
many businesses are challenged to take on staff that, independent of their location, has 
a consistently high level of training. As a result, education and training become more 
and more important to companies that operate globally (iMOVE 2013). In China, 
occupational training is oftentimes not conducted in a dual training system with a tight 
interconnection between acquisition of knowledge and its practical usage, as it is 
common practice in many countries such as Germany, but in educational institutions. In 
this regard, occupations that require formal training such as, e.g., the occupation of an 
automotive mechatronics engineer are taught in a purely scholastic way (Stockmann et 
al. 2000). Especially in the case of occupational training that, besides theoretical 
knowledge, also require problem solving competencies, a lack of realistic scenarios to 
develop such competencies can be identified. As a result of this development, China 
witnesses a pressing shortage of well-trained specialists.  

Project Description and Objectives:  

The project kuLtig9 – abbreviation of the German title “Systematische Entwicklung und 

Pilotierung von Methoden und Modellen für kultursensitives Lerndienstleistungs-

engineering am Beispiel China” – is dedicated to finding a solution for this problem. 
Overall, the following defined project objectives were relevant for my research 
endeavor: 

• Deriving implication in terms of cultural differences for the design and 
integration of learning services 

• Systematic, culture-specific development and design of learning services using 
appropriate models, methods and tools 

 
9 kuLtig (Systematic Development and Testing of Methods and Models for Culture-sensitive 
Engineering of Learning Services for China) is a joint research project of the University of Kassel (chair 
of Information Systems (Prof. Dr. Jan Marco Leimeister) and chair of Business Didactics (Prof. Dr. Jens 
Klusmeyer)), the Chinese center Hanover (Dr. Heinz-Dieter Goedeke) and the Institute Ingenium (Dr. 
Andreas Lischka). The project was funded from July 2013 – June 2016 by the German Federal Ministry 
of Education and Research (BMBF), Grant No. 01BEX05A13. www.projekt-kultig.de 

http://www.projekt-kultig.de/
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• Scientific evaluation of the developed methods, models and tools 

Solution Idea – The Mobile Learning Application “MoKe” 10:  

Mobile learning allows learners to freely choose the location and time of their learning 
efforts and activities (Pieri/Diamantini 2009) as well as to interact with learning 
materials, colleagues, or professionals (Koole 2009). Applied in practical training, 
mobile learning can provide direct feedback on performed tasks and allows for situated 
learning (Pimmer/Pachler 2014) to support the acquisition of competencies. 
Consequently, mobile learning was identified as a suitable solution to enrich the 
vocational training in China and to foster the acquisition of problem-solving 
competencies.  

The development of the learning application “MoKe” and especially its target group 
specific design are integral parts of this dissertation project. Part of this project is to 
show how mobile learning applications can be developed for the target group of Chinese 
vocational students and how teaching and learning scenarios can profit from the usage 
of mobile learning. In this regard, different cultural regions differ both in their way of 
learning as well as their usage of information technology (IT). This difficulty was taken 
into consideration in the development of the mobile learning application. The 
application “MoKe” was developed iteratively in the scope of a design science research 
(DSR) approach and on basis of several requirement gatherings (please see section 5 
and 6). Each development cycle ended with evaluations of the mobile learning 
application in vocational schools in China. 

The “MoKe” application was first-runner up of the prototype award at the International 
Conference on Wirtschaftsinformatik 2017 (Ernst/Janson/Söllner 2017). 

1.4 Structure of the Thesis 

To achieve the outlined research goals and to answer the presented RQ (please see 
section 1.2), my thesis comprises 8 sections. Figure 1 illustrates this dissertation’s 
structure and provides brief information regarding each sections’ content.  

 
10 “MoKe” is an abbreviation for the German mobile learning application title “Mobile 

Kompetenzentwicklung”. 
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Figure 1:   Structure of the Doctoral Thesis 

Source: Own Illustration. 

 

Introduction

Problem 
Statement

Research Goals 
and Questions

Structure of the 
Thesis

Overview of 
Publications

Embedding in the 
Project kuLtig

Theoretical Background

Philosophical and Methodological Background

Section 1

Section 2

Section 3

Summary of Contributions and Areas for Future ResearchSection 8

A Theory-motivated Method to Culturally Adapt Information SystemsSection 7

Implications for Theory Implications for Practice Areas for Future Research

Section 6 A Design Science Journey to Culturally Adapt the MoKe Application

Leveraging Mobile Learning through Adaptation to Cultural Contexts –

Theory-motivated Design for Vocational Training in China

Section 5 The Overall Design and Development of the MoKe Application

Foundations on Mobile Learning Foundations on Culture

Section 4 The Influence of Mobile Application Usability in the Domain of Mobile Learning

Overview of the DSR 
Project 

Automotive 
Mechatronics Training 

in China

Features and 
Handling

Implementation of 
Learning Objectives

Insights on an Iterative Design Science 
Research Project 

Derivation of a Design Theory for Adapting 
TML to Cultural Values

Research Epistemologies and Philosophical 
Consideration Methodological Foundations

Empirical Investigation of the Impact of 
Mobile Application Usability

Derivation of Design Recommendations to 
Increase Usability in Mobile Learning

Design of a Method to Culturally Adapt 
Information Systems

Evaluation of the Method to Culturally Adapt 
Information System



 

12 

The remainder of my thesis is structured as follows:  

After this introduction section, I first provide a theoretical background concerning 
mobile learning and culture in section 2. I provide details on mobile learning as a subset 
of technology-mediated learning (TML) and discuss how mobile learning can be applied 
at workplaces, since this is also my introductory context, as depicted in section 1.3. The 
foundation on mobile learning concludes with sections referring to the realization of 
educational goals, the motivation to learn as well as acceptance of mobile learning. To 
address the cultural foundations, I first conceptualize the term culture and map out 
different levels of culture, whereby national, organizational culture as well as culture on 
a group level are explained. Moreover, the current state of research is exemplified by 
providing insights of a literature review focusing on culture and mobile learning. Next, 
I refer to the theory of IT-culture conflict, since I applied this theory as a kernel theory 
for my research endeavors proposed in section 6 and 7. The theoretical foundation on 
culture closes with a brief overview on current research applying the theory of IT-culture 
conflict. Second, I establish the philosophical and methodological basis for my thesis in 
section 3. Concerning the philosophical background, the philosophical lenses of 
interpretivism, positivism, and critical research are outlined, which serve as a foundation 
to discuss my philosophical stance that influenced the thesis at hand. In regard of the 
methodological background, structural equation modelling, literature review, DSR as 
well as experimental and quasi-experimental research are illustrated, whereby the latter 
sections (4 through 7) comprise further information on how a certain methodology was 
applied in particular. Third, on basis of the theoretical and methodological background, 
section 4 focuses on the development of a theoretical model to investigate how MAU 
relates to mobile learning outcomes. In this regard, an empirical approach was taken to 
evaluate the impact of MAU in the domain of mobile learning. Besides a deeper 
understanding, design principles to achieve a higher degree of usability in mobile 
learning are derived. Fourth, section 5 focuses on the development of a mobile learning 
application named “MoKe”, which is applied in the practical training in Chinese 
vocational schools. The “MoKe” application was built and culturally adapted in a large 
DSR project, whereby section 5 provides general information regarding the overall DSR 
project, the implementation context, the application’s features and handling as well as 
implemented educational objectives. In contrast, section 6 addresses the cultural 
adaptation of the mobile learning application. In this regard, the section outlines the 
derivation of theory and practice driven requirements and design elements to adapt the 
mobile learning application. Moreover, results of two quasi-field experiments in 
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Chinese vocational schools are presented. The section concludes with a design theory 
for adapting mobile learning to cultural values. Section 7 takes up on the topic of cultural 
adaptation and formalizes a theory-motivated method to culturally adapt IS, whereby 
insights of a multi-criteria evaluation of the method’s application are depicted. The 
thesis closes with a summary of implications and contributions from a theoretical as well 
as practical perspective. In this regard, avenues for future research are also pointed out.  

1.5 Overview of Research Articles and Research Questions  

This doctoral thesis is grounded on 8 research articles that I authored throughout my 
time as a Ph.D. student. All research papers that I refer to influenced (partially and in 
their entirety) chapters of this thesis. Table 1 outlines the selected research articles and 
the RQ the publications refer to. Furthermore, the table provides information regarding 
the outlet metrics (if available). In this regard, I emphasize that some research papers 
are still under review, in progress and/or not yet accepted for publication. I will highlight 
those papers by adding a note behind the reference source.  
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No. Research Paper 
Outlet 

Metrics* 
RQ 

The Influence of Mobile Application Usability in the Domain of Mobile Learning 

1 Ernst, S. -J.; Janson, A.; Weber, M.; Leimeister, J.M. (under review):  
Evaluating the Influence of Mobile Application Usability – An Empirical 
Investigation in the Domain of Mobile Learning. In: ACM Special Interest Group 
on Management Information Systems (SIGMIS) (under review) 

JQ3: B 
WKWI: B 

RQ 1 

The Overall Design and Development of the Mobile Learning Application “MoKe”11 

2 Ernst, S. -J.; Janson, A.; Söllner, M. & Leimeister, J. M. (2018): 

Mobiles Lernen in praktischen Trainings – Lernzielerreichung vor dem 
Hintergrund von Motivation und Akzeptanz der Zielgruppe. In: Witt, C. de & 
Gloerfeld, C. (Eds.), Handbuch Mobile Learning (pp. 409-431). Wiesbaden, 
Germany: Springer 

JQ3: / 
WKWI: / 

RQ 2 
 

3 Ernst, S. -J.; Janson, A. & Söllner, M. (2017):  
Mobiles Lernen für China – eine iterative Prototypenentwicklung. In: 
Wirtschaftsinformatik Konferenz (WI) 2017. St. Gallen, Switzerland. 
First runner-up best prototype and experiment Wirtschaftsinformatik (WI) 

JQ3: C 
WKWI: A 

Cultural Adaptation to Resolve IT-culture Conflicts 

4 Ernst, S. -J.; Janson, A.; Söllner, M. & Leimeister, J. M. (submit to):  

One Size Does Not Fit All: Adapting Technology-mediated Learning to Foreign 
Cultural Values – Evidence from a Design Science Journey in China. In: Journal of 
Management Information Systems (submit to) 

JQ3: A 
WKWI: A 

RQ 3, 
RQ3a 
and 
RQ3b 

5 Ernst, S. -J.; Janson, A.; Söllner, M. & Leimeister, J. M. (2016):  
It’s about Understanding Each Other’s Culture – Improving the Outcomes of 
Mobile Learning by Avoiding Culture Conflicts. In: International Conference on 
Information Systems (ICIS). Dublin, Ireland. 

JQ3: A 
WKWI: A 

6 Ernst, S. -J.; Janson, A.; Söllner, M. & Leimeister, J. M. (2015):  
When in Rome, do as the Romans do – Overcoming Culture Conflicts in Mobile 
Learning. In: International Conference on Information Systems (ICIS). Fort Worth, 
Texas, USA. 

JQ3: A 
WKWI: A 

7 Ernst, S. -J.; Janson, A.; Li, M.; Peters, C. & Söllner, M. (2016):  
IT-Kulturkonflikttheorie und ihre Bedeutung für erfolgreiches Service Systems 
Engineering – Fallstudie eines Einführungsprojektes für mobile Lernanwendungen 
in China. In: Multikonferenz Wirtschaftsinformatik (MKWI). Ilmenau. 

JQ3: D 
WKWI: C 

A Theory-motivated Method for the Cultural Adaptation of IS 

8 Ernst, S. -J.; Janson, A.; Söllner, M. (submitted): Designing for Cultural Values: 
Towards a Theory-Motivated Method for Culture-Sensitive Adaptation of 
Information Systems. In: Wirtschaftsinformatik Konferenz (WI) 2020 (submitted) 

JQ3: C 
WKWI: A 

RQ 4 

* JQ3 according to the VHB JOURQUAL 3 (Teilrating Wirtschaftsinformatik); WKWI ranking according to 
the WI list of journals 2008, WI list of conferences, proceedings and lecture notes 2008. 

Table 1:   Overview of Publications Related to this Thesis 

Source: Own Illustration. 

 
11 Besides the here presented research articles. Parts of this section will be published in the kuLtig 
Abschlussband.  
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Concerning the research paper number 4, I like to highlight that a prior version of the 
research paper was presented and discussed at the JAIS Theory Development Workshop 
(2017) in the scope of the International Conference on Information Systems (ICIS) in 
Seoul, South Korea.12 

In regard of the publications, many – but not all – studies were conducted within the 
research project kuLtig, which I introduced in section 1.3. Besides these studies, I also 
participated in two further projects, which also allowed me to continue with my research 
efforts. These joint research projects are the project ExTEND13 that aims to develop 
user-generated services to improve software implementation projects and the project 
KoLeArn14, which develops context-sensitive learning services for the smart industry in 
China.  

In the further course of this thesis, I will refer to the research papers that influenced a 
certain section at each section’s beginning.  

  

 
12 I thank the reviewers of the workshop, my mentors, and the discussion group for their valuable 
feedback and recommendations for further improvement. 
13 ExTEND (Engineering of Service Systems for User-generated Services) is a joint research project of 
the University of Hamburg (chair of IT-Management and -Consulting (Prof. Dr. Tilo Böhmann)), the 
University of Kassel (chair of Information Systems (Prof. Dr. Jan Marco Leimeister)), the University of 
Erlangen-Nuremberg (chair of Information Systems I – Innovation & Value Creation (Prof. Dr. Kathrin 
Möslein)), the Hamburg Port Authority and innosabi GmbH. The project was funded from October 2015 
– April 2019 by the German Federal Ministry of Education and Research (BMBF) and managed by the 
Project Management Agency Karlsruhe – PTKA, Grant No. 02K14A172. www.projekt-extend.de. 
14 KoLeArn (Context-sensitive learning services for work process integrated learning in the smart 
industry –Systematic development and piloting in China) is a joint research project of the University of 
Kassel (chair of Information Systems (Prof. Dr. Jan Marco Leimeister) and chair of Business Didactics 
(Prof. Dr. Jens Klusmeyer)), smarTransfer GmbH, vocational training center Kassel GmbH and 
Wirtschaftsförderung Region Kassel GmbH. The project was funded from October 2017 – September 
2020 by the German Federal Ministry of Education and Research (BMBF), Grant No. 01BE17008A. 
www.kolearn.de. 

http://www.projekt-extend.de/
http://www.kolearn.de/
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2 Theoretical Foundations 

2.1 Foundations on Mobile Learning 

A common denominator of the research presented in this thesis is the concept of mobile 
learning. To gain a general understanding, this subsection first outlines the concept in 
general and then deduces mobile learning as a subset of TML. Moreover, attention is 
paid to mobile learning that takes place at the workplace since the introductory context 
of the mobile learning application that is being developed in section 5 is a practical 
training in a vocational school environment and, thus, can broadly be defined as a 
workplace.  

Besides the formal understanding of the concept, the latter parts of this section address 
the topics of educational objectives in mobile learning as well as motivation and 
acceptance of mobile learning.  

2.1.1 Conceptualization of Mobile Learning15 

First and foremost, I aim to provide a definition for the concept of mobile learning to 
gain a common understanding and build a basis for the subsequently presented studies.  

Generally, it can be said that there is not one definition for mobile learning that has 
become generally accepted (Seipold 2013). Attempts to find a definition oftentimes 
include enumerations of attributes and characteristics that describe mobile learning from 
different perspectives and contribute to its definition (Seipold 2013; Kukulska-Hulme 
2005). In this regard, Kukulska-Hulme (2005) assigns the attributes “[...] spontaneous, 

personal, informal, contextual, portable, ubiquitous (available everywhere) and 

pervasive (so integrated with daily activities that it is hardly noticed)” to mobile 
learning (Kukulska-Hulme 2005, 1 et seq.). Even though Kukulska-Hulme (2005) 
provided the characteristics of mobile learning many years ago, they have not lost any 
of their relevance and still provide a basis for a general understanding for the concept of 
mobile learning. Frohberg (2008) demands that the mobile computer technology must 
be used to an essential extent in mobile contexts and emphasizes that the usage of a 
tablet computer or notebook, which per se are mobile devices, to learn while sitting at a 
desk is not mobile learning. Besides mobile learning characteristics, many scientific 

 
15 This section is partly based on theoretical background sections that I wrote for research articles that I 
authored an co-authored during my time as a doctoral student.  
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investigations refer to certain forms of mobile learning appearances as, e.g., mobile 
learning at the workplace (Pimmer/Pachler 2014), mobile learning in the classroom 
(Wang et al. 2009), mobile learning adopting augmented reality technology (FitzGerald 
et al. 2013), mobile learning for higher education (Cheon et al. 2012) and so on. In 
consequence, the characteristics differ between each type of mobile learning regarding 
its emphasis and realization and, thus, its contribution to a distinct understanding for 
mobile learning. 

After consideration of several descriptions and definitions, I will take the following 
definition of mobile learning as a basis for the subsequently presented studies: 

Mobile learning can be defined as “[…] a pedagogically motivated process in 

which learners, mediated through personal mobile devices, interact with 

people, technologies, and contexts and sustainably generate knowledge or 

didactic added value” (Gloerfeld 2018, 263)16. 

Overall, I have chosen this definition because the emphasized parts regarding the 
“pedagogically motivated process” and the “interaction with contexts” also play an 
important role in the developed “MoKe” application and are outlined in section 5.3 and 
5.4. Since the “MoKe” application is built to be used in a working environment, I will 
very briefly go into detail regarding mobile learning usage at the workplace and outline 
mobile learning as part of TML, which will be of relevance when discussing the 
generalizability of my findings.  

Mobile Learning at the Workplace 

In contrast to other types of learning (such as e.g., paper-based learning), a mobile 
learning scenario comprises many aspects, such as technology, learner, learning context, 
learning environment, ways of learning, social conditions, location and time of learning, 
and so forth (Seipold 2014). The here presented research referring to the “MoKe” 
application relates to mobile learning that is used in the workplace. Mobile learning that 
takes place at the job or in the working environment is mostly connected with the 
educational objective to impart on-the-job knowledge (Hannola et al. 2018).  

 
16 Translated by the author. Original as follows: „Mobiles Lernen wird als pädagogisch motivierter 

Prozess verstanden, in dem Lernende, vermittelt über persönliche mobile Endgeräte, in Interaktion mit 

Personen, Technologien und Kontexten treten und nachhaltig Wissen bzw. einen didaktischen Mehrwert 

generieren“ (Gloerfeld 2018, 263).  
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Mobile learning in a workplace can be defined as “[...] processes of coming to 

know, and of being able to operate successfully in, and across, new and ever 

changing contexts with and through the use of mobile devices” 
(Pachler/Pimmer/Seipold 2011, 6). 

Work-based mobile learning applications on smartphones can respond to changing 
contexts, e.g., through sensors such as the camera, and are able to provide just-in-time, 
adaptive, and personalized content (Zhang et al. 2016). For example, augmented reality 
technology (Kyza/Georgiou 2018) or QR codes (Quick Response codes; initially 
popularized in the automotive industry) are oftentimes used to connect the real-world 
environment with mobile learning applications, for example in scavenger hunt learning 
applications (Holzinger et al. 2011). In regard of millennials, mobile learning is 
considered a more-natural approach than traditional learning approaches as, e.g., 
learning with a handbook (Krotov 2015). 

Mobile Learning as a Subset of Technology-mediated Learning 

When learning scenarios are influenced (or “mediated”) by technology, literature 
oftentimes refers to the concept of technology-mediated learning (Gupta/Bostrom 
2009). TML can be described as “[…] an environment in which the learner’s 

interactions with learning materials (readings, assignments, exercises, etc.), peers, 

and/or instructors are mediated through advanced information technologies” 
(Alavi/Leidner 2001, 2). TML and can have many faces or blends. TML can take place 
in synchronous or asynchronous settings, the IT deployment can be web-based or 
computer-based, learning can be self-regulated or instructor-led, and learning can be 
accomplished individually or in a team (Gupta/Bostrom 2009).  

Combining these modes of TML with wireless, portable, handheld, and mobile devices 
or phones allows learners to have access to knowledge anywhere and at any time 
(Pieri/Diamantini 2009). Literature refers to this as mobile learning, which can be 
considered as a subset of TML.  
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2.1.2 Educational Objectives and Assessment17 

Mobile learning is considered to be a promising opportunity to facilitate the creation of 
authentic learning scenarios, since it enables the integration of the learning process into 
work routines, the contextual acquisition of competencies as well as direct feedback 
(Walker 2006; Clough et al. 2009). Thus, new learning scenarios can be created through 
mobile learning. Moreover, existing training can also be enriched. Self-regulated 
learning, implying free choice of place and time of the learning activity, is enabled. This 
freedom and voluntariness to learn grants learners a high autonomy to organize their 
learning activities; thus, learners have to independently keep track of their current stage 
of learning (Liu/Han/Li 2010). In this regard, so-called educational objectives play an 
important role in the design of mobile learning applications as well as learning scenarios. 
Following Bloom (1956), the teaching and reviewing of learning content in the process 
of the didactical design of learning scenarios should follow cognitive educational 
objectives. 

A taxonomy of educational objectives was created. Modified by the work of 
Anderson/Krathwohl (2001), six levels of cognitive educational objectives are 
distinguished, which will be outlined in the present chapter. 

Educational objectives consist of a description as precise as possible of the desired 
changes in the behavior of a learner, which are aimed at in learning scenarios 
(Jank/Meyer 1994). For the planning and setting of educational objectives, they can be 
categorized with regards to their complexity and their difficulty using the taxonomy of 
educational objectives. The system that is used to classify different objectives of the 
learning process was developed by a group of American scholars (meeting of college 
examiners) surrounding the educational psychologist Benjamin Bloom in 1948 (cf. 
Bloom 1956, 4). His piece “Taxonomy of Educational Objectives: The Classification of 

Education Goals” (Bloom 1956) is a standard reference and is still relevant today.  

With the taxonomy of educational objectives, Bloom (1956) created a classification 
scheme for educational objectives which supports teachers in precisely classifying 
learning goals. The taxonomy is the answer to the most varied requirements of teachers, 
which can be interpreted differently by addressees and other teachers. The taxonomy of 
educational objectives is supposed to be an assistance. It contains a guideline on which 

 
17 This section is partly based on Ernst et al. (2018). I thank my coauthors, as well as the reviewers of 
the Handbook Mobile Learning for their valuable feedback on my work. 
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teachers can orient themselves in order to choose the correct terms for the formulation 
of their educational goals (cf. Bloom 1974). 

Basically, the complete taxonomy is categorized into three main parts: the cognitive, the 
affective, and the psychomotor domain (Bloom 1974). The affective area covers 
educational objectives “[…] which describe changes in interest, attitudes, and values, 

and the development of appreciations and adequate adjustment” (Bloom 1956, 7). The 
psychomotor area had been considered by the work of, e.g., Dave (1970) and Simpson 
(1972). This area describes the degree of psychic abilities when learning manual skills 
or development strategies (Scholz 2016). The cognitive area in turn “[…] includes those 

objectives which deal with the recall or recognition of knowledge and the development 

of intellectual abilities and skills” (Bloom 1956, 7). All three areas possess 
hierarchically structured levels of educational objectives with increasing differentiation.  

The following section focuses on the taxonomy of the cognitive area. The 
categorizations used are based on the cognitive process dimensions according to 
Anderson/Krathwohl (2001), who prominently revised Bloom’s initial taxonomy of 
educational objectives in the cognitive area (Bloom 1956). While both Bloom’s initial 
version as well as Anderson/Krathwohl’s revised version present a six-level list of 
cognitive educational objectives, the revised version offers changes in the order as well 
as the naming of the levels.18 Furthermore, Anderson and Krathwohl add a second 
dimension to Bloom’s one-dimensional list which includes the following kinds of 
knowledge: factual, conceptional, procedural, and metacognitive knowledge (cf. 
Anderson/Krathwohl 2001, 5) 

 

 

 

 

  

 
18 In contrast, Bloom (1956) differentiates the “[...] six major classes: 1.00 Knowledge 2.00 

Comprehension 3.00 Application 4.00 Analysis 5.00 Synthesis 6.00 Evaluation” (Bloom 1956, 18). 
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Knowledge Dimension Cognitive Process Dimension 

1. 
Remember 

2. 
Understand 

3. 
Apply 

4. 
Analyze 

5. 
Evaluate 

6. 
Create 

A:  

Factual Knowledge 
      

B:  

Conceptual Knowledge 
      

C:  

Procedural Knowledge 
      

D:  

Metacognitive Knowledge 
      

Table 2:   Taxonomy Table of Cognitive Process- and Knowledge Dimensions 

Source: Anderson/Krathwohl (2001, I inside front cover). 

In contrast to Bloom’s taxonomy, the different process dimensions are not necessarily 
based on one another in the depiction of Anderson/Krathwohl (2001). Thus, 
Anderson/Krathwohl (2001) back away from the principle of an inclusive hierarchy 
because the higher process dimensions evaluate and create are too diverse to be able to 
speak of a clear inclusion (Anderson/Krathwohl 2001; Baumgartner 2014). 

The six cognitive process dimensions according to Anderson/Krathwohl (2001) are 
defined as follows: 

Remember describes the capability of the learner to retrieve information from the long-
term memory storage (Anderson/Krathwohl 2001; Baumgartner 2014). Understand19 
“[…] represents the lowest level of understanding” (Bloom 1956, 204). It describes the 
capability of learners to construct meaning from verbal, written, or graphic information 
(Anderson/Krathwohl 2001; Baumgartner 2014). Apply describes the ability to use 
(apply) a particular procedure in a specific situation (Anderson/Krathwohl 2001; 
Baumgartner 2014). On this stage, learners are supposed to be able to apply the 
knowledge they have gained on known and unknown situations (Baumgartner 2014). 
The dimension analyze represents the capability to break concepts into parts and to 
rearrange them to a higher context as well as to relate them to one another 
(Anderson/Krathwohl 2001; Bloom 1974). The somewhat higher dimensions are 
evaluate and create. On the level of evaluate, learners are supposed to be able to judge 

 
19 Bloom (1956) names the cognitive process dimension on the second level “comprehension”. 
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based on standards and criteria. On the level of create, in turn, learners are supposed to 
put aspects together to form a functional and conclusive whole so that a new pattern or 
structure is created; this includes, e.g., the development of a new approach to deal with 
a task (Anderson/Krathwohl 2001; Baumgartner 2014). 

While the just presented process dimensions form the columns of the taxonomy table 
according to Anderson/Krathwohl (2001), the rows are divided along the lines of 
different dimensions of knowledge. The factual knowledge covers the basic knowledge, 
e.g., terminology, details etc., needed to be familiar with a certain discipline and to solve 
problems within this discipline. The conceptual knowledge requires “[...] knowledge of 

categories and classifications and the relationships between and among them [...]” 
(Anderson/Krathwohl 2001, 48) against the background of understanding the basics 
within a larger structure. Those who have procedural knowledge within a domain can 
apply techniques and methods to achieve a certain result within this domain. They know 
criteria to make use of skills and methods (procedures) to solve problems (either routine 
as well as novel). The metacognitive knowledge requires the recognition of the 
knowledge about one’s own mode of thinking and recognizing; thus, an awareness of 
one’s own as well as general cognitive processes (cf. Anderson/Krathwohl 2001). 

The description of the educational objectives, which is in line with the taxonomy of 
educational objectives, is based on the choice of the verb and the noun. The choice of 
the verb signalizes the cognitive process while the substantive represents the selection 
of the kind of knowledge (cf. Anderson/Krathwohl 2001, 97). The educational objective 
“the trainees are able to name the parts of the car body using the correct technical 

terms” calls on the trainee to retrieve knowledge from the long-term memory storage. 
Thus, this educational objective is classified into the row A1 (cf. Table 2). Nonetheless, 
a simple and unequivocal classification of defined educational objectives is rarely 
possible because, as Baumgartner (2014) highlights, many activities are hard to 
operationalize. Table 3 and Table 4 of Anderson/Krathwohl (2001) offer subcategories 
for every cognitive process and knowledge dimension to support the definition 
respectively the classification of educational objectives. 
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Cognitive Process Dimension 

1. 
Remember 

2. 
Understand 

3. 
Apply 

4. 
Analyze 

5. 
Evaluate 

6. 
Create 

1.1: Recognizing 
1.2: Recalling 

2.1: Interpreting 
2.2: Exemplifying 
2.3: Classifying 
2.4: Summarizing 
2.5: Inferring 
2.6: Comparing 
2.7: Explaining 

3.1: Executing 
3.2: Implementing 

4.1: Differentiating 
4.2: Organizing 
4.3: Attributing 

5.1: Checking 
5.2: Critiquing 

6.1: Generating 
6.2: Planning 
6.3: Producing 

Table 3:   Cognitive Process Dimensions and Connected Cognitive Processes 

Source: Anderson/Krathwohl (2001, 67 et seq.). 

Knowledge 

Dimension 

Subtypes 

A:  
Factual  
Knowledge 

Aa: Knowledge of terminology 
Ab: Knowledge of specific details and elements 

B:  
Conceptual 
Knowledge 

Ba: Knowledge of classifications and categories 
Bb: Knowledge of principles and generalizations 
Bc: Knowledge of theories, models and structures 

C:  
Procedural 
Knowledge 

Ca: Knowledge of thematic (subject-specific) skills and algorithms 
Cb: Knowledge of thematic (subject-specific) techniques and methods 
Cc: Knowledge of criteria for determining when to use appropriate procedures 

D:  
Metacognitive 
Knowledge 

Da: Strategic knowledge 
Db: Knowledge about cognitive tasks, incl. appropriate contextual and conditional 
knowledge 
Dc: Self-knowledge 

Table 4:   Knowledge Dimensions and Subtypes 

Source: Anderson/Krathwohl (2001, 46).  

2.1.3 Motivation to Learn20 

Besides the cognitive engagement to deal with mobile learning applications, another key 
factor for the success of mobile learning is to be seen in the individual’s subjective 
willingness to use these applications (Liu/Han/Li 2010). A basic understanding of the 
learner and his or her needs is crucial for a purposeful usage and application of mobile 
learning and a just as systematic design of advanced mobile teaching and learning 

 
20 This section is partly based on Ernst et al. (2018). I thank my coauthors, as well as the reviewers of 
the Handbook Mobile Learning for their valuable feedback on my work. 
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scenarios. In this regard, the motivation to learn with mobile learning applications can 
influence the success of mobile teaching and learning scenarios.  

Motivation is an important component when explaining behavior. Often, one speaks of 
motivation to refer to “[...] the activating orientation of the momentary execution of life 

towards a positively evaluated target state” (Rheinberg 2008, 16)21. In addition to many 
other areas of life, motivation also plays an important role in the field of learning, as 
motivation can influence a learners’ willingness to perform with regard to a deliberate 
and purposeful learning (Winkel/Petermann/Petermann 2006). As part of research on 
TML, motivation has shown an high impact on learning success (Bitzer/Janson 2014). 
Speaking of learning motivation, the term refers to “[...] an individual’s intention to 

acquire specific contents or skills in order to reach certain goals or target states” 
(Schiefele 2009, 154)22. The choice of learning content as well as the efficiency of the 
learning activities are influenced by the motivational condition of the learner 
(Winkel/Petermann/Petermann 2006). According to Schiefele (2009) and Rheinberg 
(2006), motivation describes the mental power or willingness which influences the 
following aspects of behavior: 

• The direction of the behavior: 
e.g. the decision between learning to prepare for an exam or going to the movies 

• The endurance of the behavior: 
e.g. the time a learner spends on preparing for an exam 

• The intensity of the behavior: 
e.g. the learner’s concentration level when preparing for an exam (cf. Schiefele 
2009, 152; Rheinberg 2008, 13) 

A highly motivated learner will show more commitment than an unmotivated learner. 
Observations show that some people are generally more motivated to deal with certain 
learning content than others. There are many attempts to explain these observations. The 
attempt that divides the learning motivation into intrinsic and extrinsic motivation is 
rather established. According to that, a learner is motivated intrinsically, viz. of one’s 

 
21 Translated by the author. Original as follows: „Genauer bezeichnen wir mit Motivation die 

aktivierende Ausrichtung des momentanen Lebensvollzuges auf einen positiv bewerteten Zielzustand“ 
(Rheinberg 2008, 16).  
22 Translated by the author. Original as follows: „Lernmotivation wird als Absicht verstanden, 

spezifische Inhalte oder Fertigkeiten zu lernen, um damit bestimmte Ziele bzw. Zielzustände zu 

erreichen“ (Schiefele 2009, 154).  
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own accord, if the objectives that a learner strives for with an activity lie within the 
activity itself; that is, one learns for the sake of learning (McReynolds 1971). Thus, a 
learner is motivated to learn when the learning gives him pleasure. Furthermore, aspects 
such as curiosity or personal interest can intrinsically motivate a learner to learn 
(Winkel/Petermann/Petermann 2006). Extrinsically, viz. motivated from the outside, are 
all actions that are directed towards external rewards (McReynolds 1971). An example 
from the school context is learning to achieve a good grade or to avoid a bad one, 
because in this context the impulse to take action comes from outside 
(Winkel/Petermann/Petermann 2006).  

Extrinsic and intrinsic motivation are not exclusive and can occur simultaneously 
(Schiefele 2009). Still, these approaches do only partially explain the reason for a certain 
behavior. A deeper understanding can be achieved by taking the basic model of 
motivational psychology into consideration. The model is depicted in Figure 2.  

 

Figure 2:   The Basic Model of Motivational Psychology 

Source: Rheinberg (2008, 70). 

As can be derived from the model, an individual’s motives are closely related to his or 
her motivation; still, both should be considered separately. According to Rheinberg 
(2006), motives, in contrast to motivation, are preferences which just as “colored 

glasses” make certain facets of situations obvious and, thus, highlight their importance. 
While motives are enduring characteristics of a person, the motivation arises 
situationally from the correlation between the motive and a specific situation (Rheinberg 
2006). Besides the curiosity motive and the need for affiliation, which defines the desire 
of a learner for positive relations (Schmalt/Langens 2009), the achievement motive is 
especially relevant in the context of learning (Schiefele 2009). The achievement motive 
can be divided into two components: a learner can be motivated by success and 
motivated by fear of failure. In this regard, Rheinberg (2006) refers to “net hope” which 
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is pivotal in developing a motive. It influences whether learners act either success-
confident or trying to avoid failure (Rheinberg 2008). The difference between learners 
therefore lies in their willingness to deal with a certain learning situation.  

Furthermore, it makes a difference whether the learners are confronted with very 
difficult, moderate or easy tasks. The model according to Atkinson (in the following 
presented according to Rheinberg (2006)) takes up on these correlations and presents a 
motivational graph that changes according to the subjectively perceived difficulty of the 
task. 

 

Figure 3:   Theory of Motivation and Risk-taking Behavior 

Source: According to Atkinson (1957), illustration according to Rheinberg (2008, 72). 

The model suggests that learners are less motivated when working on extremely easy or 
extremely difficult tasks since in these contexts either the incentive of the success, or in 
case of very difficult tasks, the probability of success is very low. According to the 
model, learners are best motivated when solving moderate tasks. Nonetheless, this is 
merely the theory and the graph can change depending on an individual’s motives. For 
example, learners with a strong affiliation motive tend to choose tasks that have to be 
solved as a team, even if these tasks are more difficult. Moreover, the achievement 
motive also influences the choice of tasks. Studies prove that learners motivated by 
success tend to work on moderate tasks whereas, in direct comparison, learners 
motivated by fear of failure tend to solve extremely easy or very difficult tasks. The 
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reason for that is that they can almost rule out the possibility of failure when working 
on very easy tasks. At the same time, the statement “no one could have made it” applies 
in case of failure when working on extremely difficult tasks (cf. Rheinberg 2006). 

2.1.4 Acceptance of Mobile Learning23 

Within the area of IS, the acceptance research as one of the most elaborate areas of 
research had been paid a lot of attention (Hu et al. 1999; Davis 1989; 
Davis/Bagozzi/Warshaw 1989). Numerous competing acceptance models have been 
developed. These models all try to answer the question as to which factors influence if 
a user intends to use an IS or actually uses it (Venkatesh et al. 2003). Generally, there is 
no universal or consistent understanding of the concept of acceptance; more precisely, 
many scholars equate the terms use, adoption, or persistence (Kittl 2009). Still, it can be 
noted that “in general, acceptance [...] is in contradiction with rejection and that it can 

thus be equated with a positive decision of acceptance (adoption) of a technological 

innovation and its continued, ongoing use” (Kittl 2009, 52)24. 

Applied onto the area of mobile learning, acceptance is understood as the learners’ 
willingness to use their mobile devices and according mobile applications to support 
their own learning processes (Mac Callum/Jeffrey 2013). The user of mobile learning 
applications is more than simply a user of technology. Rather, he is a consumer of the 
learning opportunities, viz. he evaluates the “product” mobile learning with regard to 
perceived quality of the system and the content. At the same time, he is a learner that 
among other things uses the utility of the learning opportunities. This means that a 
mobile learning opportunity is only then successful if the learner shows a “subjective 

willingness” as well as a “cognitive engagement” to participate in the mobile learning 
activities (cf. Liu/Han/Li 2010, 211). The learner is, therefore, not only willing to use 
the product mobile learning but also to perform cognitively in the course. 

If one takes a look at the literature and searches for acceptance models used in the 
context of mobile learning, one finds a picture strongly dominated by the Technology 
Acceptance Model (TAM) according to Davis/Bagozzi/Warshaw (1989) as well as by 
its further developed version, the Unified Theory of Acceptance and Use of Technology 

 
23 This section is partly based on Ernst et al. (2018). I thank my coauthors, as well as the reviewers of 
the Handbook Mobile Learning for their valuable feedback on my work. 
24 Translated by the author. Original as follows: „Allgemein steht Akzeptanz (engl. Acceptance) im 

Widerspruch zur Ablehnung und ist gleichzusetzen mit der positiven Annahme-Entscheidung (Adoption) 

einer technologischen Innovation sowie deren weitere, andauernde Nutzung“ (Kittl 2009, 52).  
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(UTAUT) Model according to Venkatesh et al. (2003). Other acceptance models play a 
subordinate role and are applied far less often. 

Oftentimes, though, the TAM according to Davis (1989) and Venkatesh et al. (2003) are 
not applied in their original form but are modified and broadened. In this regard, for 
example, Wang/Wu/Wang (2009) applied the UTAUT model and expand it by the 
determinants perceived playfulness and self-management of learning. The model was 
tested in the area of self-regulated learning. The authors used the data of 330 respondents 
to investigate influencing factors (age and gender) as well as determinants in the usage 
of mobile learning applications. The results showed a significant influence of all 
examined determinants, whereby performance expectancy and behavioral intention had 
no differences between age and gender. A survey that investigates the influencing 
factors of acceptance in both self-regulated and presence-bound mobile learning can be 
found in Wegener/Prinz/Leimeister (2013). Against this backdrop, the authors 
investigated mobile learning usage both inside and outside the classroom (lecture). 
Concerning self-regulated mobile learning, the results of Wegener/Prinz/Leimeister 
(2013) were in line with previous findings with regard to the users’ intention to use 
mobile learning and it could be figured out that performance and effort expectancy had 
the greatest influence on someone’s behavioral intention to use mobile learning. In 
contrast, in the case of presence-bound mobile learning, social influence and facilitating 
conditions played the most important role. As Wegener/Prinz/Leimeister (2013) point 
out, their gained insights allow for the conclusion that mobile learning applications that 
are used in a self-regulated manner and therefore voluntarily have to offer a certain 
added value to get learners to use the mobile learning application, e.g., to help learners 
to effectively prepare for the next examination. At the same time, in teaching and 
learning scenarios with presence-bound usage of mobile learning the offered added 
value is not decisive because the learners attend the class already. In this context, the 
lecturer rather have to demand the learners’ participation and offer sufficient support so 
that the learners are willing to use the mobile learning application in support of their 
learning process (cf. Wegener/Prinz/Leimeister 2013). 
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2.2 Foundations on Culture25  

When developing a method to culturally adapt IS and when adapting TML to foreign 
cultural values, as the research approaches presented in section 6 and 7 propose, it is 
crucial to first gain an understanding of the complex construct of culture. In this regard, 
a basic understanding of distinct ways to grasp someone’s culture and to differentiate 
one culture from another is also of importance to follow the outlined approaches 
hereinafter and to establish an informed opinion on the presented research approaches. 
Therefore, I refer to culture, its different levels of applicability as well as the theory of 
IT-culture conflict, which served as a kernel theory for my research endeavor. Moreover, 
I outline definitions of concepts that are of importance for my research.  

Culture can be considered from a variety of perspectives; it is difficult to define und to 
study (Davison/Martinsons 2003). American anthropologists Kroeber and Kluckhohn 
identified 164 different definitions for the complex concept of culture 
(Kroeber/Kluckhohn 1952) as early as 1952. Later works like, e.g., Herbig (1998) 
referred to 450 distinct definitions of culture. IS-research only started to focus on culture 
in the 1970s (Gallivan/Srite 2005).  

The following definition of “culture” will be taken as a basis for this thesis: 

[Subjective] culture can be defined as “[...] an individual’s characteristic way 

of perceiving the man-made part of one’s environment. It involves the 

perception of rules, norms, roles, and values, is influenced by various levels of 

culture such as language, gender, race, religion, place of residence, and 

occupation, and it influences interpersonal behavior” (Triandis 1972, 4; 
adapted according to Karahanna/Evaristo/Srite 2005, 4)26. 

This definition includes two important aspects to conceive culture: on the one hand, 
Triandis (1972) outlines different facets of how culture can be perceived and expressed 
like, e.g., the perception of values and the expression through behavior; on the other 
hand, he refers to various levels that influence an individual’s culture like, e.g., religion 
and race. To provide a deeper understanding of the complex term culture, I will refer to 

 
25 This section and its subsections are partly based on Ernst et al. (2015), Ernst et al. (2016), and Ernst 
et al. (2017). Thanks to my collaborators, the reviewers and attendees of the ICIS 2015, ICIS 2016, and 
ICIS 2017 conferences for their valuable feedback on my work. 
26 The here presented definition has been cited and adapted by Karahanna/Evaristo/Srite (2005). Triandis 
(1972) originally refers to a “cultural group” (instead of an individual’s characteristic way). 
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approaches that aim to explain the respective aspects in more detail (please see section 
2.2.1 and 2.2.2).  

2.2.1 Conceptualization of Culture  

In the IS culture research stream, a values-based approach to outline culture has become 
prevalent (Kummer/Leimeister/Bick 2012) since values are more comprehensive than 
basic assumptions and indecipherable artifacts (Schein 1984), which are also used to 
differentiate one culture from another. In this regard, Schein (1984) proposed a 
conceptualization of culture, trying to identify and differentiate different levels to 
analyze a culture.27 The model of cultural levels and their interaction is shown in Figure 
4. The model differentiates basic assumptions, values, and artifacts to analyze a culture. 

 

Figure 4:   Formalization of Culture – Levels of Culture and Interaction 

Source: Schein (1984, 4) 

Firstly, visible artifacts are the things we see when observing a group. They refer to how 
people dress or how they behave when interacting with each other. When it comes to 
organizational culture, an artifact can also refer to an organization’s architecture or 
technology (Schein 1984). Focusing on national culture, it can be conceived that the 

 
27 Schein (1984) originally developed the model to define and analyze organizational culture. Since the 
model of cultural levels and their interaction also helps to gain a general understanding of possible ways 
to conceptualize a culture, I decided to refer to this model and generalize it. 
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way how people make themselves a home or spend their free time are visible artifacts. 
Despite being visible, these artifacts are oftentimes not decipherable and, thus, difficult 
to adduce to define a culture (Schein 1984). 

Secondly, besides visible artifacts, values can also be used to understand people’s 
behavior. 

Values refer to an “[...] enduring belief that a specific mode of conduct or end-

state of existence is personally or socially preferable to an opposite or converse 

mode of conduct or end-state of existence” (Rokeach 1973, 5).  

In this regard, many definitions come to an understanding that shared value patterns 
between individuals embody a culture (Straub et al. 2002). Following Lachman (1983), 
cultural values can also be differentiated as core and peripheral cultural values. Core 
cultural values are more important to the individual and resist change. These values are 
often picked up during early childhood when interacting with the family. For example, 
national values often embody core values. Values someone learns in later stages of life 
like, e.g., organizational values, have minor impact on how somebody acts and can be 
described as peripheral values. These values can be influenced more easily and do not 
remain stable (Erez/Earley 1993). According to Schein (1984), values are invisible and, 
thus, difficult to observe.  

Lastly, assumptions determine how people feel, behave, and think (Schein 1984). 
Assumptions are strongly connected to the values that govern behavior, as they are 
responses formed by values. If people behave in a certain way and this specific behavior 
solves a problem, people will assume this to be the go-to solution for problems of this 
kind. Thus, the values transform into assumptions (Schein 1984). Moreover, Schein 
(1984) argues that values that are taken for granted can also be described as assumptions; 
in contrast, the term value is appropriate for espoused values that are debatable.  

2.2.2 Levels of Culture 

Besides approaches outlining how a culture can be grasped, it is also important to get an 
understanding of different levels of culture that influence an individual’s culture. 
Against this backdrop, Karahanna/Evaristo/Srite (2005) explain that an individual’s 
pattern of thinking is characterized by the social environment’s values. Proposing an 
onion model of interrelated cultural levels, they posit that someone’s culture as core of 
the model is influenced by values the group, the organization, the profession, and the 



 

32 

nation that someone belongs to share. Figure 5 shows the onion model of interrelated 
levels of culture as depicted by Karahanna/Evaristo/Srite (2005).  

 

Figure 5:   Interrelated Levels of Culture 

Source: Karahanna/Evaristo/Srite (2005, 6). 

The supranational level refers to cultural differences that are not correlated to one 
nation. These differences can be ethnic, linguistic, regional, and religious. Parallels and 
attributes that individuals with the same origin have in common refer to the national 

level of culture. The professional culture focuses on the differentiation between loyalty 
to an organization and to the branch, whereas the organizational level refers to social 
and normative values an organization binds. Finally, the cultural distinctions between 
groups that consist of less individuals than an organization comprises refer to the group 

level (cf. Karahanna/Evaristo/Srite 2005, 5).  

As the model shows, an individual’s culture as the core of the model is the product of 
all surrounding levels. Thus, someone’s cultural values are colored by their religious 
orientation, origin and, e.g., work activities. It is important to understand that the model 
of interrelated levels does not show or indicate the strength of influence. Thus, 
depending on the situation, some cultural levels might dominate the behavior 
(Karahanna/Evaristo/Srite 2005). 

Research in the area of IS often focuses on national and organizational culture. As 
national culture and its interrelated levels (organizational and group culture) are also of 
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importance for my research endeavor, I will briefly outline each research stream in the 
following two subsections. 

2.2.2.1 National Culture 

In IS literature, manifold approaches and models to analyze national culture exist, 
making it inherently difficult for researchers to choose a model from the “culture theory 

jungle”, as Nardon/Steers (2009) call the current situation in research. To narrow the 
number of models to analyze national culture down, I will provide brief descriptions of 
models that are commonly used in IS literature in the following. The selection of 
approaches is based on Nardon/Steers (2009), who refer to six models that are frequently 
applied. Table 5 gives an overview of approaches to analyze national culture.28  

Model or Theory Citation 

Six Dimension Model of National Culture (Hofstede 1983; Hofstede 2001; Hofstede n.d.a) 

Values Orientation Theory (Kluckhohn/Strodtbeck 1961) 

Model of Underlying Structures of Culture (Hall 1989; Hall/Hall 1990) 

Seven Dimensions of Culture (Trompenaars/Hampden-Turner 1998) 

Theory of Cultural Values (Schwartz 1999; Schwartz 1992) 

GLOBE: Global Leadership and Organizational Behavior 
Effectiveness 

(House et al. 2004) 

Table 5:   Approaches to Analyze National Culture 

Source: Own Illustration. 

Hofstede’s Six Dimension Model of National Culture: Hofstede’s model of value 
dimensions is the most-used framework to compare countries in regard of their national 
values (Hofstede n.d.a; Nardon/Steers 2009). Hofstede’s framework initially comprised 
four dimensions but was expanded up to five and lately to six dimensions. The 
framework is based on the assumption that countries can be distinguished by considering 
differences in what these countries value. Against this backdrop, countries can be ranked 
by the six value dimensions Power Distance, Masculinity/Femininity, Uncertainty 
Avoidance, Individualism/Collectivism, Short-term/Long-term Orientation, and 

 
28 Six approaches are briefly described hereinafter. Since solely Hofstede’s six dimension model of 
national culture is of importance for this thesis, I will outline the other approaches very briefly. Thus, I 
will not provide definitions for all dimensions or value types the authors relate to. 
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Restraint/Indulgence. A scale from 0 to ca. 100 is used to express each dimension 
(Hofstede n.d.a).  

 

Figure 6:   Hofstede’s Six Value Dimensions of National Culture 

Source: Own illustration, dimensions and their descriptions based on Hofstede n.d.a. 

Though I do not ground my research on Hofstede’s dimensions, the design of the user 
interface (UI) of the mobile learning application that is being adapted in section 6.4 
relies on the insights of Reinecke/Bernstein (2013), who applied Hofstede’s five 
dimension model of national culture.  

Kluckhohn and Strodtbecks’ Values Orientation Theory: Kluckhohn/Strodtbeck 
(1961) developed one of the first approaches to define national culture, which served as 
a basis for many other researchers. Their theory assumes that all societies face universal 
problems. The answers to these problems are universally known and based on values. 
Despite the fact that all alternative solutions exist in all societies, each society has a 
preference in regard to the answers that might be best or right (cf. Hills 2002). The 
problems of Kluckhohn and Strodtbeck refer to an individual’s connection to nature 
(subjugation to-, harmony with-, or mastery over nature), the character of innate human 
nature (evil, neutral, a mix of evil and good, or good), the temporal focus of human life 
(past, present or future), the modality of human activity (being, being in becoming or 
future), and an individual’s relationship to other individuals (linearity, collaterality [sic!] 
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“Power Distance is the extent to which the less powerful members of organizations and 
institutions (like the family) accept and expect that power is distributed unequally.”

“Masculinity is the extent to which the use of force in endorsed socially.”

“Uncertainty avoidance deals with a society’s tolerance for uncertainty and ambiguity.”

“Individualism is the extent to which people feel independent, as opposed to being 
interdependent as members of larger wholes.”

“In a long-time-oriented culture, the basic notion about the world is that it is in flux, and 
preparing for the future is always needed. In a short-time-oriented culture, the world is essentially 
as it was created, so that the past provides a moral compass, and adhering to it is morally good.”

“In an indulgent culture it is good to be free. Doing what your impulses want you to do, is good. 
Friends are important and life makes sense. In a restrained culture, the feeling is that life is hard, 
and duty, not freedom, is the normal state of being.”
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or individualism) (Kluckhohn/Strodtbeck 1961, 10 et seq.)29. Kluckhohn and Strodtbeck 
proved the validity of their theory by applying it in the field. Moreover, the theory has 
been pushed forward by other scientists applying the theory and trying to develop scales 
to measure the value based preferences of societies (Russo 2000; Gallagher 2001). 

Hall’s Model of Underlying Structures of Culture: Hall primarily focused on the field 
of communication and coined the term “intercultural communication” (Hall 1959; 
Rogers/Hart/Miike 2002). One of his main research interests were differences in 
interpersonal communication between different cultures. In this regard, he stated that 
“culture is communication and communication is culture” (Hall 1959, 217 (Appendix 
I)). Besides his achievements in the field of intercultural communication, Hall proposed 
a context model for culture that includes the factors context, time, space, action chains, 
speed of messages, and information flow (Hall/Hall 1990). In contrast to the dimension 
models of Hofstede and Kluckhohn/Strodtbeck, Hall’s approach is strongly coined by 
his understanding that a culture can be defined by patterns of communication.  

Trompenaars and Hampden-Turners‘ Seven Dimensions of Culture: In line with 
Kluckhohn/Strodtbeck (1961), Trompenaars/Hampden-Turner (1998) also refer to 
solutions that a culture has to choose for certain problems or dilemmas, as they call 
them. In this regard, they identify dilemmas that emerge from human relations and 
dilemmas that are related to the environment or passage of time. Analyzing solutions for 
these dilemmas, Trompenaars/Hampden-Turner (1998) refer to seven dimensions, 
whereby the first five dimensions correlate to human relations while the last two 
correlate to either the environment or the time. The dimensions include universalism vs. 
particularism, individualism vs. communitarianism, achievement vs. ascription, neutral 
vs. emotional, specific vs diffuse, attitudes to the environment and attitudes to time 
(Trompenaars/Hampden-Turner 1998). 

Schwartz’s Theory of Cultural Values: Besides Hofstede’s approach, Schwartz (1999) 
also conducted a large-scale survey to analyze value dimensions of distinct cultures. In 
this regard, a value orientations model is developed, which is grounded on data that was 
gathered by over 35000 respondents from 49 nations (Schwartz 1999). Taking into 
account three issues societies have to confront, seven values types to compare one 

 
29 The gained insights refer to Kinasevych (2010), who made parts of the first book chapter of 
Kluckhohn/Strodtbeck (1961) available. The enumeration of value orientations refers to the proposed 
table I:1 regarding the five value orientations and their range of variations.  
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culture from another were derived. The issues refer to relations between individuals, 
responsible behavior to save the social fabric, and the relation to the social and natural 
world (Schwartz 1999). Figure 7 shows the seven value types as proposed by Schwartz 
(1999).  

 

Figure 7:   Structure of Culture-level Value Types  

Source: Schwartz (1999, 29). 

Contrasting value types are arranged opposite, compatible value types are arranged side 
by side (Schwartz 1999). 

GLOBE: Global Leadership and Organizational Behavior Effectiveness: GLOBE is 
the latest of the approaches to examine culture presented here. The study was conducted 
from 1993 to 2003 and comprised data from more than 17000 middle managers across 
various countries (House et al. 2004). As a result, House et al. (2004) identified nine 
cultural dimensions, which consist of unique dimensions as well as extensions of 
Hofstede’s dimensions. The nine dimensions comprise future orientation, assertiveness, 
institutional collectivism, performance orientation, humane orientation, in-group 
collectivism, power distance, gender egalitarianism, and uncertainty avoidance. The 
GLOBE study contributes to existing approaches by studying the influence on variations 
in the identified dimensions on leadership behavior (Nardon/Steers 2009). 

However, the idea of national values is also subject to criticism. Myers/Tan (2002) see 
no sufficient alignment between state and culture and describe the idea of a national 
culture as far too simplistic. They argue that many nations do not have a shared and 
common basis in language or race. When reflecting on economies such as China, where 
the cultural development is subject to constant change (Martinsons/Ma 2009), it 
becomes apparent that the idea of a common Chinese culture that is bound by its national 
borders is misleading. Referencing back to the approaches of Karahanna/Evaristo/Srite 
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(2005) and Lachman (1983), it can be said that culture should be studied on different 
levels to circumvent the purely national view on an individual’s culture. 

2.2.2.2 Organizational and Group Culture 

The terms organizational and group culture were coined by Schein (2004), who 
influenced literature in the IS research stream (Cabrera/Cabrera/Barajas 2001; 
Koch/Leidner/Gonzalez 2013; Scheibe/Gupta 2017; Leidner/Kayworth 2006) with his 
three-level model of assumptions, espoused values, and artifacts to describe culture, 
which has been outlined in section 2.2.1. In accordance with Schein, the culture of a 
group, whereby group culture in comparison to organizational culture refers to “cultural 

differences that are contained within a [...] collection of individuals at a level less than 

that of the organization” (Karahanna/Evaristo/Srite 2005, 5), can be described as: 

“[…] a pattern of shared basic assumptions that was learned by a group as it 

solved its problems of external adaptation and internal integration, that has 

worked well enough to be considered valid and, therefore, to be taught to new 

members as the correct way to perceive, think, and feel in relation to those 

problems” (Schein 2004, 17).  

Following the approach of Karahanna/Evaristo/Srite (2005) and examining an 
organization’s culture, it can be stated that an organizational culture is shaped by its 
surrounding national as well as professional culture. It can also be divided into 
subcultures that influence an individual’s work behavior (Karahanna/Evaristo/Srite 
2005). According to Schein (2004), three sources can be named that support the 
development of an organizational culture. These sources are: “[...] (1) the beliefs, 

values, and assumptions of founders of organizations; (2) the learning experiences of 

group members as their organization evolves; and (3) new beliefs, values, and 

assumptions brought in by new members and leaders” (Schein 2004, 225). Groups that 
consist of people with some sort of homogeneous background like, e.g., similar 
experiences in life and similar values, more likely build a group culture than groups with 
heterogeneous members (Toseland/Rivas 2005). Members whose values do not coincide 
with the developed culture are likely to exclude themselves from the group, whereas 
those with a cultural fit feel secure and comfortable (Toseland/Rivas 2005). 
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2.2.3 Current State of Research on Culture and Mobile Learning 

This section is dedicated to the current state of research in the field of culture and mobile 
learning. In order to provide an overview on the current state of research on this topic, I 
decided to conduct a systematical literature review, which focuses on the broad topic of 
culture research in the domain of mobile learning. To conduct the literature review I 
followed the approach outlined in the methodological grounding of this thesis (please 
see section 3.2.2).  

When searching through the literature base, I focused on peer-reviewed and complete 
research articles (conference papers as well as journals) in order to ensure a good quality 
of the selected research papers. In addition, I focused on articles that were published 
since 2008. In summer 2007 the Apple iPhone was released, a year later, in September 
2008, the Android operating system followed, changing the state of the art in the market 
for mobile devices and influencing the general understanding of mobile applications. I 
further limit my search regarding the chosen language and focus on research published 
in either English or German. Furthermore, I focus on research that either observes (or is 
applicable to) the use of smartphones or tablet computers, as both devices correspond to 
my understanding of mobile devices. 

For my literature search I browsed the databases Science Direct, ERIC, AIS eLibrary 
and ACM, as these databases contain research in the areas of educational and IS research 
and, thus, match with the research scope. Table 6 shows the search process, limiting 
filters, number of hits and reviewed articles. The selection of the reviewed articles is 
done in a 2-step approach: in a first step, I reviewed the article titles and in a second 
step, I examined the abstracts to select the articles that are of interest for my literature 
review. The summarized articles in the column “Reviewed” were examined in more 
detail.  
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Database Search Term Publication Type Coverage Hits Reviewed 

Science 
Direct. 

"culture" and "mobile learning" Title, abstract, keywords: 
culture, mobile learning 

Since 2008 13 2 

ERIC abstract:"culture" and 
abstract:"mobile learning" | 
title:"culture" and title:"elearning" 

Peer-reviewed only Since 2008 40 | 9 7 

ACM recordAbstract:(+"mobile learning" 
+"culture") | acmdlTitle:(+culture 
+mobile +learning) 

Format:pdf,  Since 2008 15 | 10 2 

AIS 
eLibrary 

title:learning AND abstract:culture Peer-reviewed only Since 2008 26 4 

Table 6:   Selection of Literature on Culture and Mobile Learning 

Source: Own illustration. The literature search was conducted in 2019. 

During my search process I also found literature of poor quality, so I decided to skip 
these and to continue with my search. Moreover, in some databases I recognized that 
the search term “mobile learning” leads to very few results. In this regard, I decided to 
stretch the search term and to search for “learning” or “elearning” to get better results, 
trying to select publications that deliver results that are also applicable to the field of 
mobile learning. 

Table 7 lists the reviewed articles and provides further insights regarding each article.  

 



 

 

No. Study Objectives/Findings Sample Methodology Theme 
Cultural 

Level 

Cultural 

Framework 

1. (Esterhuyse/Scholtz/Dafoulas 
2016) 

The authors provide a process for designing and developing 
interactive educational objectives. 

South African software 
development company 

Case study Culture and IS 
development 

O - 

2. (Renner/Laumer/Weitzel 
2015) 

The authors state that culture impacts blended learning 
success. 

81 employees of an international 
organization 

Survey 
(quantitative) 

Culture, IT use and 
outcomes 

N Cultural 
dimensions 
(Hofstede) 

3. (Janson/Ernst/Söllner 2016) The authors state that espoused cultural values influence the 
appropriation of TML. 

173 university students Survey 
(quantitative) 

Culture, IT adoption 
and diffusion 

N Espoused cultural 
values/ cultural 
dimensions 
(Hofstede) 

4. (Keller 2009) The author shows that culture influences the acceptance of 
virtual learning environments. The influence can be either 
positive as well as negative. 

3 universities in Sweden, 
Norway, and Lithuania 

Case study Culture, IT adoption 
and diffusion 

O (N) - 

5. (Sánchez-Prieto et al. 2018) The authors show that compared with students from Spain, 
Chinese have a lower level of technology acceptance 
regarding mobile learning. 

808 students from universities in 
China and Spain 

Survey 
(quantitative) 

Culture, IT adoption 
and diffusion 

N - 

6. (Tian et al. 2010) The authors provide a design for culturally inspired mobile 
group learning games, which is based on features observed 
in 25 traditional Chinese group games. 

9 students (first to third grade) 
living in a Chinese province 

Design Science 
(not stated as 
such) 

Culture and IS 
development 

N - 

7. (Ko et al. 2015) The authors could not find significant differences in mobile 
learning usage between students from Japan, Hong Kong, 
and Taiwan. 

267 university students from 
Japan, Hong Kong, and Taiwan 

Survey 
(quantitative) 

Culture, IT use and 
outcomes 

N Cultural 
dimensions 
(Hofstede) 

8. (Viberg/Grönlund 2013) The authors describe students’ very positive attitudes 
towards mobile learning that cannot be explained by 
cultural factors/differences according to Hofstede’s 
dimensions. 

345 university students from  
China and Sweden  
 

Survey 
(quantitative) 

Culture, IT adoption 
and diffusion 

N Cultural 
dimensions 
(Hofstede) 

9. (Arpaci 2015) The author describes a strong relationship between culture 
and mobile learning adoption. 

190 and 163 undergraduate 
students from Turkey and 
Canada 

Survey 
(quantitative) 

Culture, IT adoption 
and diffusion 

N Cultural 
dimensions 
(Hofstede) 

10. (Palalas et al. 2015) The authors provide a cross-culture design-based research 
framework for designing transcultural mobile learning 
solutions. 

Design by a transnational team 
from Ghana, Canada, and the 
USA 

Design based 
research 

Culture and IS 
development 

N - 

11. (Teräs et al. 2014) The authors provide qualitative insights regarding the 
(re)design of an e-learning course from a multicultural 
perspective. 

(exchange) students from 2 
universities 

Survey 
(qualitative) 

Culture and IS 
development 

- - 



 

 

No. Study Objectives/Findings Sample Methodology Theme 
Cultural 

Level 

Cultural 

Framework 

12. (Czerniewicz/Brown 2009) The authors show that organizational culture mediates the 
relationship between e-learning policy and use of e-learning 
products. 
 

3533 students and 216 employees 
from 4 South African universities 

Mixed-method 
approach 

Culture, IT use and 
outcomes 

O Organizational 
cultural types 

13. (Keller et al. 2009) The authors describe that Argentinian and Swedish teachers 
are both having a positive attitude towards e-learning that 
cannot be attributed to diverse culture dimensions. It can be 
assumed that the organizational culture of academia outruns 
national differences.  

159 teachers of a university in 
Sweden and 110 teachers of a 
university in Argentina 

Survey 
(quant + qual) 

Culture, IT adoption 
and diffusion 

N Cultural 
dimensions 
(Hofstede) 

14. (Yoo/Huang 2016) The authors state that the development of a learning 
organization can be promoted by the integration of an e-
learning system.  

327 datasets of 3 Korean 
companies 

Survey 
(quantitative) 

IT’s influence on 
culture 

O - 

15. (Rao 2011) The author provides a theoretical model that draws 
connections between national cultural dimension and 
preferred e-learning styles. 

- Conceptual 
study 

Culture and IS 
development 

N GLOBE cultural 
dimensions 

 
N = National Culture; O = Organizational Culture 

 

Table 7:   Reviewed Articles on Culture and Mobile Learning 

Source: Own Illustration. 
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It can be noted that most research focuses on national cultural values, whereby most 
studies applied Hofstede’s cultural dimensions to grasp cultural values. Only one 
identified paper applied cultural dimensions according to the GLOBE approach. Both 
approaches are described in section 2.2.2.1. In addition, a larger number do not specify 
a concrete approach to capture culture. In contrast, these papers use country or company 
comparisons to identify differences that can be attributed to cultural values. From a 
methodological point of view, most studies used surveys to collect data. Design science 
as well as case study research play a minor role. In order to subdivide the identified 
studies thematically and in terms of their scope of research, I applied the classification 
scheme by Leidner/Kayworth (2006), which distinguishes six topics: “IT culture”; 

“IT’s influence on culture”; “culture, IT use and outcomes”; “culture, IT adoption and 

diffusion”; “culture IT management and strategy” as well as “culture and IS 

development”. In this regard, the papers mainly focus on the areas of “culture and IS 

development”, “culture, IT use and outcomes” and “culture, IT adoption and 

diffusion”, with IT in my case referring to the learning application. Only a single 
identified paper analyzed the influence of an IT artifact, which in this case was an e-
learning system, on culture. The remaining two topics were not addressed in the selected 
literature. In addition to the six topics, many articles referred to the use of mobile 
learning for culture learning, which describes the use of a mobile learning application 
in the context of museums or cultural heritage. Since these articles do not focus on the 
interconnection between culture and IT, I decided to exclude them. 

From a content-related perspective, most studies agree that cultural values influence the 
adoption and acceptance of mobile learning (e-learning) as well as influences its success, 
e.g., Renner/Laumer/Weitzel (2015). In contrast, the study of Ko et al. (2015) shows 
that students from Japan, Hong Kong and Taiwan use mobile learning applications 
similarly. The authors did not analyze the usage of one particular application, but app 
and website usage in general. Moreover, the authors focused on library and IS students. 
It can therefore be assumed that in this case the cultural characteristics at the group or 
professional level overlay national differences. Keller et al. (2009) came to a similar 
conclusion when analyzing the attitude of Swedish and Argentinian teachers towards e-
learning. Since the authors did not find large differences, they assumed that the cultural 
values of academia outrun differences that are attributable to national differences. Since 
my research focuses on the design of mobile learning, I took a closer look at studies 
thematically addressing the area of “culture and IS development”. As a conceptual 
study, the work of Rao (2011) has to be treated differently, since this paper provides 
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hypotheses regarding the provision of synchronous and asynchronous e-learning 
solutions and its applicability to distinct national cultural dimension, but does not 
provide an evaluation of their hypotheses. Apart from this study, the selected literature 
reveals two different approaches: on the one hand, studies offer methods or frameworks 
for building e-learning or mobile learning solutions that take into account the socio-
cultural context (e.g., Esterhuyse/Scholtz/Dafoulas 2016; Palalas et al. 2015); on the 
other hand, studies could be identified that build mobile learning and e-learning designs 
with cultural aspects in mind (e.g., Tian et al. 2010). However, none of these studies 
provide detailed how-to guidance or follow a systematic approach that can be easily 
followed and adapted to future projects, indicating the need for research so that mobile 
learning providers can offer their solutions in a culturally adapted way.  

2.2.4 Theory of Information Technology Culture Conflict30 

In the following two subsections, I will briefly introduce and explain the theory of IT-
culture conflict as proposed by Leidner/Kayworth (2006), since it is of great importance 
for the research conducted in the studies presented in section 6 and 7. Moreover, the 
current state of research applying the theory of IT-culture conflict is presented.  

2.2.4.1 Overview of the Theory of Information Technology Culture Conflict 

The theory of IT-culture conflict provides a distinct perspective on culture and allows 
for a holistic view on the linkages between culture and IT. Based on insights gained by 
an intensive literature analysis, Leidner/Kayworth (2006) ascertain that IT is not free 
from values. They describe IT as “[...] inherently symbolic and values laden” 
(Leidner/Kayworth 2006, 371). In agreement with Hofstede (1980), Trompenaars 
(1996), and Schein (1985), Leidner/Kayworth (2006) argue that cultural values are 
mostly invisible and remain hidden. Most people are unaware of their own cultural 
values unless they are confronted with an opposed counterculture. Against the backdrop 
of IT being inherently values-laden, people might feel such a confrontation when urged 
to use new IT. In this regard, Leidner/Kayworth (2006) refer to certain conflicts that 
might occur when using an IT artifact. The conflicts can be differentiated into three 
types: system, vision, and contribution conflict. These conflicts emerge when IT values, 
group member values, and values embedded in a specific IT contradict each other, as 
depicted in Figure 8. 

 
30 This chapter is partly based on my theoretical background sections on the theory of IT-culture conflict 
in Ernst et al. (2015), Ernst et al. (2016) as well as Ernst et al. (2017). 
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Figure 8:   Theory of Information Technology Culture Conflict 

Source: Leidner/Kayworth (2006, 374). 

The group member values are representative for espoused beliefs about what is 
important to a group. The IT values are the values a group of individuals ascribes to IT, 
whereas the values that are embedded in a specific IT artifact correspond to the work 
behavior that the IT is designed to enable or to prevent. Three conflicts can occur within 
these value types. All conflicts can result from the intersection of national, 
organizational, and subunit cultures (cf. Leidner/Kayworth 2006). In the following 
subsections, I will give examples for each conflict type to make the conflict more 
comprehensible: 

Firstly, the system conflict describes the conflict that emerges from values embedded in 
a specific IT artifact, which, in turn, contradict the values held by the group members 
using the IT artifact. An example for a system conflict that occurs due to distinct national 
cultural values would be the transformation of an enterprise resource planning system 
intended to increase autonomy among the operational levels of a company located in a 
low-power distance country (using Hofstede’s notion of culture) to an affiliated 
company settled in a high-power distance country (cf. Leidner/Kayworth 2006). On an 
organizational level, a system conflict might occur when a group of employees who 
have always experienced lecturer-centered software training has to use a computer 
program that does not provide any instructions and guidance for developing their 
qualifications. The group’s belief about good training offerings is challenged by a 
specific IT artifact. 

Second, the vision conflict describes the tension caused by contradicting IT values and 
values embedded in an IT artifact. An example addressing organizational cultural values 
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would be to provide software designed to increase efficiency to a group currently 
experiencing IT as a time-consuming burden (cf. Leidner/Kayworth 2006). Another 
example addressing culture on an organizational level would be when a group of game 
designers who value smartphones for their hedonic characteristics have to install and 
use a mobile app on their smartphones for training purposes. Here, the IT values related 
to mobile devices are challenged by the compelled usage of an app for learning. 

Third, the contribution conflict explains the contradiction between group member values 
and the values the group associates with IT in general. To give an example, the 
contribution conflict can occur when individuals coined by a relationship-oriented 
culture are supposed to use IT, even though the individuals view IT as a tool to promote 
isolation among people (cf. Leidner/Kayworth 2006).  

Overall, as some examples show, it is very difficult to clearly assign some conflicts to a 
specific conflict type or to clearly outline whether cultural values on a national or 
organizational level are involved. However, this is probably the nature of things when 
dealing with cultural values.  

2.2.4.2 Current State of Research on Theory of Information Technology Culture 

Conflict 

In this section, I provide a brief overview on literature applying the theory of IT-culture 
conflict. To identify relevant literature, I conducted a non-systematical forward and 
backward search.31 In this regard, Table 8 provides an overview of research papers 
applying the theory of IT-culture conflict. I also added one published paper that I 
authored to provide a complete picture.32 I list three research-in-progress papers since 
the completed research papers could not be found. 

  

 
31 The literature search was conducted in August 2018.  
32 The added publication is not part of this thesis.  
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Topic and Application of the Theory 
Methodological 

Approach 
Citation 

The authors apply the theory of IT-culture conflict as a 
framework to analyze the efforts of a global company in the 
security sector to integrate a social network. The software 
implementation is also part of the company’s efforts to enforce a 
cultural change. Besides conflict identification, the authors also 
analyze interventions to resolve these conflicts. 

Interpretive single 
case study 

(Koch/Leidner/Gonzalez 
2013) 

The authors apply the theory of IT-culture conflict as a 
framework to explain physicians and nurses cause resistance to 
apply electronic health records systems. 

Not specified (Heath/Appan 2014) 

The authors apply the theory of IT-culture conflict as an 
analytical framework to understand conflicts that occur in 
merged IT departments analyzing two banks in Taiwan. 

Multiple case 
study 

(Chao/Lin 2009) 

The authors apply the theory of IT-culture conflict as a 
framework to identify and explain conflicts that Arabic women 
perceive when applying social networks technologies. Aim of 
the research paper is to investigate how information and 
communication technology can influence cultural values.  

Single case study/ 
27 semi-structured 
interviews 

(Al-Hinai/Ali/Al-
Quodhi 2014) 

Application of the theory of IT-culture conflict to analyze the 
causes that lead to employees’ resistance to comply with 
information security policies.  

Model 
development (rip) 

(Chang/Seow 2014) 

The authors applied theory of basic human values, 
theory of IT-culture conflict, and the concept of habit as a 
theoretical basis to create a model of culture related habitual 
knowledge sharing in organizations. 

Model 
development (rip) 

(Tams/Thatcher/Srite 
2010) 

The authors investigate culture caused misfits in a technochange 
project using the theory of IT-culture conflict as a guiding 
framework. The authors aim to provide a process theoretical 
understanding of IT-culture conflicts that occur during 
technochange and plan to gain insights into managerial 
interventions to resolve these conflicts. 

Interpretive single 
case study (rip) 

(Ernst et al. 2017) 

Table 8:   Overview of Research Applying the Theory of Information Technology Culture 

Conflict 

Source: Own Illustration. 

As outlined in the table above, research that is grounded on or applies the theory of IT-
culture conflict is scarce, notwithstanding the fact that the 2006 published research paper 
of Leidner/Kayworth has been cited more than 1400 times.  

Most research that applies the theory of IT-culture conflict used the theory as a guiding 
framework to better understand individuals’ causes of resistance when applying IT. As 
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Schein (1984) stated: “To analyze why […] [people] behave the way they do, we often 

look for the values that govern behavior[…]” (Schein 1984, 3). In this regard, 
Koch/Leidner/Gonzalez (2013) and Heath/Appan (2014) used the theory as a framework 
to understand values of individuals that apply a new IT and also the values that come 
with the new IT, e.g., people working for a global security company that have to use 
social networks or nurses and physicians who are forced to apply an electronic health 
records system. Whereas Koch/Leidner/Gonzalez (2013) solely focused on system 
conflicts, Heath/Appan (2014) also looked for vision conflicts that come along with the 
IT implementation. Referring to the papers’ contributions, I emphasize the work of 
Koch/Leidner/Gonzalez (2013). Against this backdrop, the study shows that a “system 

conflict […] may not necessarily arise because of the values the designers’ embedded 

in the IT, but because of people’s perceptions of the values embedded in IT” 
(Koch/Leidner/Gonzalez 2013, 519). This also has implications for the study presented 
in section 6 of this doctoral thesis. Given the example of the clean white/blue UI of the 
mobile learning application, the overall design cannot generally be described as 
unattractive or boring, but I expect that the UI might not be appealing for Chinese 
students as they are used to colorful designs. Based on the proposition that interventions 
by the management can reduce all sorts of conflicts (Leidner/Kayworth 2006), the study 
of Koch/Leidner/Gonzalez (2013) demonstrated that policy, leadership, and 
socialization based mechanisms can help to increase individuals’ acceptance towards a 
new IT. Finally, the study shows that IT can be used to promote cultural change in 
organizations. Thus, it will be relevant to bring together the IT-culture conflict theory 
and the concept of technology driven organizational change (Markus 2004). In this 
regard, the work of Ernst et al. (2017) provides first insights into a research approach 
that connects these concepts. However, the study is not complete, and no results are 
available. Besides these studies, which mainly focus on values on an organizational 
level, literature that focuses on IT-culture conflicts on a national cultural level could 
also be identified. In this regard, Al-Hinai/Ali/Al-Quodhi (2014) conducted 27 semi-
structured interviews with women from the Arabic Gulf region that use Facebook and 
other social networks. Considering social networks as a communication space without 
real-life restrictions, the authors analyzed inner conflicts the women feel when using 
social networks. Besides the conflict identification, the authors identify consequences 
the women face when continuing to use social networks. Moreover, the authors assume 
that the women’s cultural values will change over time by using social networks.   
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3 Philosophical and Methodological Background 

In this section, I will establish the philosophical as well as methodological basis of this 
thesis.  

As the philosophical beliefs and assumptions inform the research approaches that are 
followed to conduct a research endeavor (Creswell 2014), I will start by outlining 
distinct philosophical assumptions. In this regard, I will follow the approach of 
Orlikowski/Baroudi (1991), who followed Chua (1986) and outline the epistemologies 
of interpretivism, positivism, and critical research. Moreover, I will briefly outline my 
philosophical point of view.  

The latter part of this section is dedicated to the research methodologies I applied to 
study my topic. In this regard, I provide insights that allow for a general understanding 
of the distinct methodologies. In this vein, I emphasize that each study (please see 
section 4 through 7) provides additional information on how the methodology was 
applied to achieve the underlying research objectives and to gain valuable insights.  

3.1 Research Epistemologies and Philosophical Considerations 

“It is time for us to move beyond labels and to see the 

underlying unity in what we are trying to achieve via our 

research methods. The commonalities in my view are 

compelling and paramount. We ought to celebrate them 

because they underpin the value of our role as scholars. 

The differences, on the other hand, are ancillary. We 

should understand them, but they should not divide us.” 

(Weber 2004, xii)33 

Philosophical considerations or beliefs are oftentimes not directly recognizable and 
remain hidden (Slife/Williams 1995). However, a researcher’s philosophical ideas 
influence how he or she conducts scientific research (Creswell 2014). Thus, it is 
important to understand the beliefs and assumptions that lead someone to apply a 
specific research design. In this regard, the term “epistemology refers to our assumptions 

 
33 A personal statement of Ron Weber referring to the ongoing discussion regarding the differences 
between interpretivism and positivism. Published as an Editor’s Comment in MIS Quarterly, please see 
Weber (2004).  
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about the best way to study the world, e.g., should we use an objective or subjective 

approach to social reality” (Bhattacherjee 2012, 18). 

Taking a look into the literature reveals diverse approaches to classify and analyze 
philosophical assumptions. Saunders/Lewis/Thornhill (2016) differentiate five 
philosophies that are relevant for the research field of business and management, 
whereas Orlikowski/Baroudi (1991) analyze philosophical assumptions in IS research 
applying more narrow epistemological lenses of positivism, interpretivism, and critical 
research34. Although research in the field of IS can follow diverse philosophical 
groundings, a strong influence of the positivist way of thinking in IS research can be 
observed (Orlikowski/Baroudi 1991; Chen/Hirschheim 2004), whereby the importance 
of interpretivist studies increases in the last years (Walsham 2006). As the classification 
scheme proposed by Orlikowski/Baroudi (1991) focuses on the field of IS research as 
well as this thesis, I will also refer to this scheme. In the following, I will briefly outline 
the philosophies of positivism and interpretivism and refer to critical research. 
Notwithstanding, I emphasize that there are other classifications or undercurrents and 
according research epistemologies, like, e.g., postmodernism and pragmatism (cf. 
Saunders/Lewis/Thornhill 2016) or functionalism and radical structuralism as well as 
radical humanism (Bhattacherjee 2012) that allow for a more detailed picture than the 
one I will draw in the following. However, as it is suggested to expose the philosophical 
ideas one holds in view (Creswell 2014), I will explain my philosophical worldview 
hereinafter, as this might have influenced the research proposed in this thesis.  

3.1.1 Interpretivism 

As part of the interpretivists’ lens to understand the world, the inseparability between 
an individual and his or her reality is basis for their way of thinking (Weber 2004). Or 
to put it differently, interpretivists believe that their experienced reality is affected by 
the observers (themselves) prior experience such as cultural believes, which allows for 
the assumption that someone else might experience the “same” reality differently, as he 
or she is affected by other experiences he or she has made throughout his or her life 
(Weber 2004). For research, this entails that a researcher (subject) and the cognition of 
a studied phenomenon (object) are two inseparable things (Weber 2004; 
Becker/Niehaves 2007). Thus, researchers conducting interpretive studies spend a lot 

 
34 Orlikowski/Baroudi (1991) relied on the classification scheme of epistemologies as proposed by Chua 
(1986).  
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effort on emphasizing their assumptions and personal biases to allow colleagues to 
reconstruct the research process and context as well as the researcher’s reality (Weber 
2004). Regarding the personal biases, interpretivists conduct their studies unbiased as to 
the result always seeking for distinct explanations for an observed phenomenon (Weber 
2004), but on the contrary being aware of being biased by their own background 
(Walsham 2006). Preferred research designs are, e.g., ethnographic studies or case 
studies (Weber 2004), which oftentimes rely on qualitative data. However, studies 
following an interpretive tradition should not be reduced to such, as quantitative data is 
also a valid input to conduct interpretive studies (Walsham 2006). Collecting field data, 
e.g., interviews are part of most interpretive studies (Walsham 2006), whereby the 
gained information must be filtered through the researcher’s own conceptual 
considerations (Walsham 1995). Credibility, dependability, confirmability as well as 
transferability are quality criteria for knowledge in interpretive studies (Weber 2004). 
Finally, when it comes to theories in interpretivism, these can be described as “[…] 

mimetic reconstructions of the facts themselves, and the criterion of a good theory is 

understanding of meanings and intentions rather than deductive explanation” 
(Bernstein 1983, 32). 

3.1.2 Positivism 

As part of the positivists‘ lens to understand the world, reality is disjunct from the 
individuum experiencing it (Weber 2004): “[…] experience is taken to be objective, 

testable, and independent of theoretical explanation” (Bernstein 1983, 32). Or to put it 
differently, there is only one reality and respectively truth that is separate from the 
observer. For research, this entails that the researcher (subject) and the cognition of the 
studied phenomenon (object) are separate, thus allowing to explain phenomena under 
investigation using valid measures (Weber 2004). As facts are neutral and value free, 
they are separate from their meaning (Myers 2013; Bernstein 1983). Researcher 
following a positivist tradition predominantly ground their research on empirical data, 
mostly using statistical methods to analyze large data sets. Preferred research designs 
are, e.g., field and laboratory experiments as well as surveys that allow to collect data 
reflecting the reality (Weber 2004). Referring to the latter, basis for the data being valid 
is a mapping between the measures and the phenomenon under investigation, whereby 
different types of validity are differentiated, such as internal and external validity 
(Weber 2004). Referring to the role and definition of theory in studies following the 
positivist tradition, they are described “[…] to be artificial constructions or models, 
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yielding explanation in the sense of a logic of hypothetico-deduction (if T is true, 

phenomenon X follows)” (Myers (2013, 41) adapted from Bernstein (1983)).  

3.1.3 Critical Research 

In line with the work of Orlikowski/Baroudi (1991), I will refer to critical research as 
the third tradition being followed in IS research. As Chen/Hirschheim (2004) as well as 
Orlikowski/Baroudi (1991) have shown, studies beside the positivist and interpretive 
epistemological grounding are scarce in IS literature35. However, as Myers/Klein (2011) 
as well as Myers (2013) state, critical research may gain relevance. They refer to distinct 
journals that called for studies following a critical philosophy for their special issues and 
outline that studies following a critical research tradition have been awarded as best 
papers at MIS Quarterly, thus indicating an increased relevance of critical research in 
the IS domain. 

When trying to make sense of critical epistemology, it is probably easiest to first imagine 
the interpretivism and then to recognize differences since both philosophies have many 
similarities, such as the acknowledgement of the concept of double hermeneutic36 
(Myers 2013). However, a major difference between the critical and the interpretive as 
well as the positivist philosophies is the researchers’ study purpose. In critical research, 
researchers major purpose is not to explain or predict a phenomenon, but “[…] to 

critically evaluate and transform the social reality under investigation” 
(Orlikowski/Baroudi 1991, 19). In this manner, critical research strongly differs from 
other epistemologies like, e.g., interpretivism and positivism. Based on “[…] the belief 

that social reality is historically constituted, and hence that human beings, 

organizations, and societies are not confined to existing in a particular state” 
(Orlikowski/Baroudi 1991, 19), critical researchers aim to question critically what has 
been taken for granted with the aim to free beliefs from the fetters of “alienating 

conditions” (Myers 2013). In the IS domain, earlier works are predominantly grounded 
on Habermas’s critical social theory, but a trend can be observed showing that other 
concepts of critical theorists like, e.g., Bourdieu or Foucault are applied as well 
(Myers/Klein 2011). Analyzing and summarizing distinct critical research attempts, 

 
35 Orlikowski/Baroudi (1991) did not identify a single study following a critical philosophy. However, 
efforts have increased to also consider this philosophy in IS research (Howcroft/Trauth 2004). 
36 Double hermeneutic is a concept in social sciences; in contrast, in natural science one may refer to 
single hermeneutic. Double hermeneutic refers to the circumstance that “[…] the concepts and theories 

developed therein apply to a world constituted of the activities of conceptualizing and theorizing agents” 
(Giddens 1987, 70). 
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Myers/Klein (2011) propose design principles for conducting critical research. I will 
refer to these principles to also provide insights into the practical application of the 
critical philosophy in research (in the following c.f. Myers/Klein 2011). In general, 
critical research applies core concepts as, e.g., the aforementioned critical social theory 
by Habermas. Moreover, value positions are advocated by critical researchers that serve 
him or her as a basis for critical self-reflection and transformation, for recommendations 
for improvements in society, as well as improvements in social theories. In addition, the 
critical questioning of beliefs by confronting them with contradictory arguments is a 
classic reasoning approach in critical research.  

3.1.4 Concluding Thoughts 

To complete the philosophical considerations, I will take a stance on the philosophical 
assumptions of this thesis and describe my point of view in the following.  

In the scope of a doctoral seminar that I attended during a research stay, the lecturer said 
that, in his perspective, there is no value in taking an unequivocal stand on which 
philosophical direction one is devoted to. It just happened that this lecturer was Ron 
Weber, the scientist I quoted at the beginning of this section. While I was writing this 
section, I reflected on his stance and concluded that I do not hold any of the philosophies 
presented here in their entirety, respectively that I cannot advocate one philosophy and 
deny the other at the same time. Given the studies presented here, I would argue that the 
positivist tradition is the most appropriate philosophical base to ground my research on 
as I predominantly collected empirical data and used quantitative measures. 
Nonetheless, I am aware that one might argue that I am approaching the issue from the 
wrong end in that I chose a philosophical stand as a result of the methodology rather 
than conducting the research on basis of a firm philosophical stand. When turning the 
argumentation around, I must first argue that one philosophical position is in general 
better than the others or fits better with my personal bearing and thus, take this as a 
reason to choose a certain philosophical stance. On the one hand, I see the point that 
there are aspects like phenomena that can be attributed to natural science that are not 
coined by the observer; on the other hand, I truly believe that when it comes to 
phenomena addressing our social fabric, our observations are strongly colored by our 
experiences and personal beliefs. Thus, my perception of this world and its attributed 
phenomena is certainly different from that of others. To sum up, I believe that there is 
much truth in every philosophy. However, to study a certain phenomenon or to answer 
a specific RQ that is either more dedicated to natural science or to social science, a 
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certain method and according philosophical assumptions are more appropriate to gain 
deep insights, but certainly not superior to the others in general. On the contrary, I could 
imagine that the application of different philosophical perspectives and their associated 
methods could lead to a deeper understanding of certain phenomena, especially when 
the phenomena under investigation are at the intersection of social and natural science. 
Since culture studies are allocated in social science disciplines (Bidney 1942; 
Hofstede/Hofstede/Minkov 2010)37, I could imagine that the study presented in section 
6 of this thesis could be enriched by a critical examination of one’s own cultural values38. 
I believe that my own and my colleagues’ perception of the Chinese trainees are most 
likely coined by our own experience and beliefs we gained, e.g., during school life. In 
terms of our observations, certain behaviors have caught our attention; however, the 
same behavior could be completely normal for somebody else and would not be 
considered at all. 

3.2 Methodological Foundations 

“Although research procedures vary from one field of 

inquiry to another, the scientific method provides us with 

some common features that distinguish scientific inquiry 

from other methods of obtaining knowledge.” 

 (Recker 2013, 15) 

With the following subsection, I will provide the methodological foundations for this 
thesis. In this regard, I refer to distinct scientific methods, which I applied to answer the 
defined RQ and to exploit the research topic. Oftentimes, it is not possible to explain 
each method in its entirety. However, every study in which a methodology has been 
applied gives further insights into the specific procedure and application. 

3.2.1 Structural Equation Modelling 

Oftentimes, models are used to describe complex facts or to predict future developments 
(Weiber/Mühlhaus 2014). Against this backdrop, structural equation modelling is 
widely applied in social science with the aim to test causal relationships, such as linkages 
between constructs (Recker 2013). In general, structural equation modeling is applied 

 
37 Hofstede/Hofstede/Minkov (2010) argue that culture studies can address different dimensions (across 
countries, organizational units and individuals) that refer to the social science disciplines of sociology, 
anthropology, and psychology. 
38 I will take up on this aspect in the future research section of this thesis. Please see section 8.3.6. 
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to empirically test the validity of formally formulated statements that refer to 
relationships between real life phenomena (Weiber/Mühlhaus 2014). Against this 
backdrop, structural equation modelling and the approaches that are based on it can be 
applied to: “[…] (a) model relationships among multiple predictor and criterion 

variables, (b) construct unobservable latent variables, (c) model errors in 

measurements for observed variables, and (d) statistically test a priori 

substantive/theoretical and measurement assumptions against empirical data (i.e., 

confirmatory analysis)” (Chin 1998, 297). 

Oftentimes, graphical path diagrams are used to visualize structural equation models 
(Hox/Bechger 1998).  

“[…] a path model is a diagram that connects variables/constructs based on 

theory and logic to visually display the hypotheses that will be tested […]. 

Preparing a path model early in the research process enables researchers to 

organize their thoughts and visually consider the relationships between 

variables of interests” (Hair et al. 2014, 33). 

Figure 9 shows the path diagram of a structural equation model. 

 

Figure 9:   Structural Equation Model 

Source: Simplified Representation based on Mertens/Lorscheid/Meyer (2015, 703). 

As the illustration shows, the structural equation model comprises a structural model – 
also referred to as the inner model in Partial Least Squares (PLS) approach (Hair et al. 
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2017; Sarstedt et al. 2014; Weiber/Mühlhaus 2014), that itself is defined by independent 
and dependent constructs and measurement models – also referred to as the outer model 
in PLS (Hair et al. 2017; Sarstedt et al. 2014; Weiber/Mühlhaus 2014), which in turn 
define the constructs. In general, a construct can be defined as follows: 

“A construct is an abstract concept that is specifically chosen (or “created”) to 

explain a given phenomenon” (Bhattacherjee 2012, 10). 

Referring to Figure 9 in particular, ξ = (ξ1, ξ2 … ξn) reference the independent constructs, 
whereby η = (η 1, η 2 … η n) represent dependent constructs. In this regard, structural 
models can also include intermediate constructs that are on the one hand dependent but 
one the other hand have a linkage to other constructs (Mertens/Lorscheid/Meyer 2015). 
However, constructs cannot be measured directly. In this regard, variables are used as 
“proxy measures” to define the constructs (Bhattacherjee 2012). 

“[…] a variable is a measurable representation of an abstract construct” 
(Bhattacherjee 2012, 11). 

Referencing back to the structural equation model that serves as an example, х = (х 1, х 

2 … х n) are independent variables, whereas у = (у 1, у 2 … у n) represent dependent 
variables (Mertens/Lorscheid/Meyer 2015). In path diagrams, variables are usually 
illustrated as rectangles and thus differentiate from constructs that are illustrated as 
circles (Hair et al. 2017).  

In general, constructs can be defined by distinct types of measurement models. Against 
this backdrop, the example structural equation model differentiates reflective and 
formative measurement models. As shown in Figure 9, the constructs ξ1 and η1 are 
modelled by a reflective measurement model, whereas the construct ξ2 is defined by a 
formative measurement model. Figure 10 distinctly shows the differences between both 
types of measurement models.  



 

56 

 

Figure 10:   Reflective and Formative Measurement Model 

Source: Based on the description by Hair et al. (2017). 

As the illustration outlines, the direction of the arrow between the indicator variable and 
the construct indicates whether the construct is measured in a reflective (the arrow points 
to the indicator variable) or formative (the arrow points to the construct) way (Hair et 
al. 2017). Recognizing the differences between both models, the formative model shows 
a predictive relation between the indicator variable and the construct (Hair et al. 2017). 
“[…] this measurement can be viewed as an aggregation of the variables, because the 

construct is caused by the indicators” (Mertens/Lorscheid/Meyer 2015, 704). In 
comparison, the reflective measurement indicates that the construct affects the indicator 
variable’s measurements (Hair et al. 2017). Thus, the construct adopts the indicators’ 
common method variance (Mertens/Lorscheid/Meyer 2015). Comprising, “[…] 

reflective measured constructs can be interpreted as abstractions, because the 

underlying construct represents the indicators” (Mertens/Lorscheid/Meyer 2015, 704).  

To provide a deeper understanding for both types of measurements, Bhattacherjee 
(2012) refers to religiosity as an example: 

“For example, if religiosity is defined as a construct that measures how 

religious a person is, then attending religious services may be a reflective 

indicator of religiosity. […] For instance, if religiosity is defined as composing 

of a belief dimension, a devotional dimension, and a ritual dimension, then 

indicators chosen to measure each of these different dimensions will be 

considered formative indicators” (Bhattacherjee 2012, 45). 

However, whether constructs are measured reflective or formative depends on the 
inquiry and the scientific definition of the construct, whereby constructs are not 
formative or reflective by nature (Hair et al. 2017).  
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Overall, the structural equation modelling is based on diverse steps, whereby the 
hypotheses development and the illustration of the according graph model (1) constitute 
the first step. Second and third, the dependent and independent constructs have to be 
conceptualized (2) – referring to the development of a concrete definition (Bhattacherjee 
2012) – and operationalized (3) – referring to the “[...] process of developing indicators 

or items for measuring these constructs” (Bhattacherjee 2012, 44). Forth, the 
measurement models have to be tested (4) and model parameters have to be estimated 
(5) to finally evaluate the overall structuration model (6) in a sixth step. In this regard, 
many approaches to conduct structural equation modelling exist (Hair et al. 2017). 
However, covariance-based and PLS-based approaches39 are the two primary used 
techniques to evaluate the model (Sarstedt et al. 2014), whereby the latter approach 
gained increasing relevance in social science (Hair et al. 2017). The interpretation of the 
results (7) completes40 the structural equation modelling (Weiber/Mühlhaus 2014, 86 et 
seq.). 

3.2.2 Literature Review  

“There is little point in reinventing the wheel. Whatever 

your epistemology, the work that you do is not done in a 

vacuum, but builds on the ideas of other people who have 

studied the field before you. This requires you to describe 

what has been published, and to marshal the information in 

a relevant and critical way.” 

(Jankowicz 2005, 161) 

The literature review is without a doubt one of the most common research methods 
across disciplines since reviewing literature is the basis to exploit new fields of research. 
In general, a literature review combines the tasks of locating and summarizing different 
kinds of literature about a topic (Creswell 2014). According to Marshall/Rossman 
(2016), a review can serve multiple purposes. First, insights into the results of related 
studies can be gained. These insights can be used to emphasize that one is aware of the 
studies and research techniques that surround the topic under investigation. Second, it 
connects the own study to the ongoing dialogue. Thus, gaps that were identified in the 

 
39 The study presented in section 4 relies on the PLS-based approach. The study provides further details 
on how the PLS-based approach was applied. 
40 When necessary, the model structure can be finally optimized as the eighth step (Weiber/Mühlhaus 
2014, 87).  
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review can be filled and existing approaches can be extended. Third, the literature 
review can serve as a benchmark. In this regard, one can use the gained insights to 
compare their own results with. Fourth, the literature review can be used as a framework 
to determine the importance of the own study. In this regard, RQ can be redefined (cf. 
Marshall/Rossman 2016).  

In principle, there are manifold ways to conduct a literature review (Creswell 2014). 
However, in the IS research stream, a systematic approach of identifying, analyzing, and 
summarizing the literature is oftentimes required to publish the review results. Against 
this backdrop, Webster/Watson (2002) have published a guest editorial in MIS Quarterly 
outlining how authors can motivate, structure, and finally develop their literature review 
articles. In this regard, vom Brocke et al. (2009) also called for a more detailed 
description of the literature search and summarizing process in IS research. Figure 11 
illustrates the comprising steps of reviewing literature, which will be briefly described 
below the figure (in the following cf. vom Brocke et al. 2009). 

 

Figure 11:   Process of Literature Reviewing 

Source: Based on vom Brocke et al. (2009). 

First, the scope of the literature review must be determined. Theories, research contexts, 
and methods as well as addressed themes are just some aspects one might focus on when 
searching through the literature base. Second, the topic under investigation has to be 
conceptualized in regards of key terms and key concepts. Step 3 addresses the search 
process. Relevant databases are scanned using a search term including the relevant key 
terms and concepts. Furthermore, search strategies such as the forward and backward 
search as well as strategies to work through the literature findings with the aim to filter 
out the relevant sources will be applied. This step leads straight to the next one, 
developing a concept matrix (Webster/Watson 2002) that gives an overview of the state 
of research outlining the aspects that were under investigation. As a last step, a research 
agenda is oftentimes developed. The agenda can, e.g., address an identified research gap 
that the concept matrix revealed. Thus, the literature review can indicate research areas 
that could be of relevance for the IS research field (cf. vom Brocke et al. 2009). 
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3.2.3 Design Science Research  

One of my major goals of this theses is to design and culturally adapt a mobile learning 
application. Moreover, I aim to design a method for cultural adaptation that gives 
guidance to practitioners in adapting their own artifacts. Against this backdrop, I applied 
design science research (DSR) as a methodological basis, as the approach provides a 
“build-and-evaluate process” to systematically create artifacts (Hevner et al. 2004; 
Hevner/Chatterjee 2010).  

To outline DSR in greater detail, I structured the remainder of this section as follows: 
First, I will focus on how DSR can be applied in practice. More specifically, I will 
outline the three-cycle view on DSR (Hevner 2007) that supports gaining a general 
understanding for design science. Moreover, I will refer to the framework of Peffers et 
al. (2007), which provides a processual perspective on how design science projects can 
be conducted to outline how I addressed each phase in my design science project as I 
applied it in both of my studies. Second, I will focus on the dual role of theory in DSR. 
In this regard, it should be emphasized that theories can either be used as an input to 
inform the design or as an output to formulate the knowledge contribution (design 
theory) that is derived from the research effort.  

3.2.3.1 Realization of Design Science Research 

The DSR approach is an established methodology in IS literature as the relevance of IS 
research is related to the design’s applicability (Hevner et al. 2004; Benbasat/Zmud 
1999). To provide a general understanding of DSR, the following definition should be 
taken as a basis.  

DSR can be described as “[...] a research paradigm in which a designer 

answers questions relevant to human problems via the creation of innovative 

artifacts, thereby contributing new knowledge to the body of scientific evidence. 

The designed artifacts are both useful and fundamental in understanding that 

problem” (Hevner/Chatterjee 2010, 5). 

When it comes to conducting DSR, there are two mainly used frameworks that literature 
refers to. The framework I will first refer to was initially published by Hevner et al. in 
2004. In 2007, the framework was supplemented by a three-cycles overlay as depicted 
in Figure 12.  

.  
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Figure 12:   Design Science Research Framework  

Source: Hevner (2007, 88). 

The framework places DSR in the center between the knowledge base and the 
environment. The environment that comprises people, organizational and technical 
systems as well as problems and opportunities serve as an application domain, whereas 
the knowledge base that comprises scientific theories and methods, meta-artifacts, as 
well as experience and expertise provides the foundations for the DSR. A central aspect 
of design science is the iterative design approach, here presented as the design cycle. It 
combines the activities of creating and evaluating the design artifact reflecting on the 
results of the rigor and relevance cycle (cf. Hevner 2007), whereby five types of artifacts 
can be distinguished. The design artifacts can be represented by models, constructs, 
methods, instantiations, and design theories (Recker 2013). The relevance cycle initiates 
a design science project, which oftentimes starts by identifying a real-world problem. 
Concerning this matter, the relevance cycle relies on the application domain of the DSR 
project to both derive the requirements for the planned research endeavor and define the 
criterions for evaluating whether the research objectives have been achieved. Evaluating 
the design artifact in the field, the results will reveal whether additional iterations of the 
relevance cycle are necessary, e.g., when the design artifact does not comply with the 
objectives (Hevner 2007). The rigor cycle bridges the gap to the knowledge base. On 
the one hand, the rigor cycle ensures a rigorous design of the artifact by providing widely 
accepted knowledge in forms of, e.g., theories and methods to the research project; on 
the other hand, experiences gained during the design science project will enrich the 
knowledge base (cf. Hevner 2007).  
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Peffers et al. (2007) provide a view on design science from a far more processual 
perspective, as the authors aimed to provide a “road map” for researchers planning to 
conduct a design science study (Peffers et al. 2007, 50). To build the process model, the 
authors relied on prior research on design science. As a result, the framework shows a 
process sequence that comprises six process steps. The framework is shown in Figure 
13 and will be described hereinafter (in the following cf. Peffers et al. 2007). 

 

Figure 13:   Design Science Research Process  

Source: Peffers et al. (2007, 54). 

Similar to the relevance cycle in the framework of Hevner (2007), the design science 
project is mostly initiated by a problem statement (in the following cf. Peffers et al. 
2007). The problem definition serves a dual purpose. On the one hand, it motivates the 
audience to follow the approach of finding a good solution; on the other hand, it helps 
to understand the researcher’s reasoning during the problem-solving process. Second, 
the objectives of the solution are to be defined, which can be done either quantitative, 
e.g., by a list of key performance indicators, or qualitative, e.g., by describing how a 
better artifact would solve the problem. Third, the artifact is to be designed based on a 
specification of the artifact’s desired functions and architecture. To see whether the 
artifact solves the priori defined problems and serves the solution, the artifact is to be 
used in a suitable context, which constitutes the fourth step. The fifth step refers to the 
observation and measurement outlining how well the artifact reaches the defined 
objectives (result of step two). Against this backdrop, different strategies for evaluating 
artifacts in design science projects exist. In this regard, the efforts of evaluating the 
artifact can be classified in an overall framework for evaluating artifacts in DSR 
(Venable/Pries-Heje/Baskerville 2016). Moreover, the evaluation results can be used as 
an indicator to show whether an iteration back to step three is necessary to improve the 
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artifact in order to reach the predefined measures. In step six, the design science process 
concludes with the communication of the results of each design science step with the 
aim of providing a comprehensive picture of the research contributions. Although most 
studies end with this step, it can also be used as a starting point for further design 
iterations, e.g., one might define additional objectives for the solution. Besides the 
problem-centered initiation, there are three additional entry-points to start a design 
science project, as outlined in Figure 13, which allow to skip earlier steps and to start, 
e.g., with a data collection (cf. Peffers et al. 2007).  

3.2.3.2 Knowledge Contributions and Theory in Design Science Research 

“The key differentiator between routine design and design 

research is the clear identification of a contribution to the 

archival knowledge base of foundations and 

methodologies.” 

(Hevner et al. 2004, 81) 

As the introductory quote of Hevner et al. (2004) reveals, DSR must contribute to the 
knowledge base to distinguish itself from other design activities. According to the work 
of Gregor/Hevner (2013), design science artifacts can contribute to the knowledge base 
on three different maturity levels (in the following cf. Gregor/Hevner 2013). The first 
level combines research that contributes limited, specific, and less mature knowledge to 
the archival knowledge base. The level one contribution type would be a situated 
implementation of an artifact. In the contrary, complete, abstract, and mature knowledge 
is contributed to the knowledge base by research that reaches a level three contribution 
type. In particular, a design theory that is well developed is a level 3 contribution to the 
knowledge base (cf. Gregor/Hevner 2013).  

Between these two poles, level two contributions in the form of nascent design theory-
knowledge can be added to the archival knowledge base. Design principles, methods, or 
technological rules are design artifacts that are likely to contribute to the knowledge 
base with a level 2 contribution type. In order to understand all implications of this three-
level maturity model, it is crucial to understand that a design science project oftentimes 
results in different artifacts. Thus, a design science project can contribute to the 
knowledge base on different levels with distinct artifacts at the same time 
(Gregor/Hevner 2013). Table 9 summarizes the distinct levels and types of contribution 
in DSR and depicts example design artifacts for each level. 
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Contribution Types Example Artifacts 

More abstract, complete, 
and mature knowledge 

Level 3. 

Well-developed design theory 
about embedded phenomena 

Design theories (mid-range and 
grand theories) 

 

Level 2. 

Nascent design theory-
knowledge as operational 
principles/architecture 

Constructs, methods, models, 
design principles, technological 
rules 

More specific, limited, and 
less mature knowledge 

Level 1.  

Situated implementation of 
artifact 

Instantiations (software products 
or implemented processes) 

Table 9:   Contribution Types and Level in Design Science Research 

Source: Gregor/Hevner (2013, 342). 

Besides this three-level view on distinct contribution types, the solution maturity can 
also be adduced to differentiate varying types of knowledge contribution in DSR. 
Bringing in the application domain maturity (x-axis) as well as the already mentioned 
solution maturity (y-axis), a framework can be created that points out four types of 
knowledge contribution in DSR (Gregor/Hevner 2013). The framework helps 
researchers to classify and, thus, to communicate their knowledge contribution to the 
community. The framework is shown in Figure 14.  
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Figure 14:   Framework for Knowledge Contributions in Design Science Research 

Source: Gregor/Hevner (2013, 345). 

Two of the studies this thesis deals with are grounded on DSR. The study presented in 
section 6 aims to develop a design theory for the cultural adaptation of TML, whereas 
the study outlined in section 7 designs a method for cultural adaptation of IS. Thus, both 
cases are in the research field of culture and IS development. Since culture is a frequently 
reviewed phenomenon in IS research, the application domain maturity of both studies is 
rather high. However, the theory of IT-culture conflict that I used as a kernel theory for 
both studies has not been applied for the purpose of cultural adaptation of IS before41, 
thus indicating that the solution maturity for both studies is rather low. Therefore, I 
contribute to the knowledge base with a knowledge contribution of the type 
“improvement”, indicating that I developed a new solution for the known problem of 
considering culture in the development of IT artifacts.  

As stated, one of my design artifacts is a design theory.  

 
41 To the best of my knowledge, the theory of IT-culture conflict has not been applied for this research 
purpose before. Please compare my review on current literature on this topic as presented in section 
2.2.4.2.  
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“Seeking to express IS design knowledge as theory provides a sounder basis for 

arguing for the rigor and legitimacy of IS as an applied discipline […]” 
(Gregor/Jones 2007, 314). 

With the aim to make design science formalizable, Gregor/Jones (2007) focused on how 
design knowledge should be expressed as design theory42 as they noticed that many 
researchers struggle to express their developed design knowledge. In this regard, it is 
important to gain a general understanding of the term IS design theory since a design 
theory also is one of the core theoretical contributions of this thesis. Against this 
backdrop, the following definitions describe the term design theory: 

“[…] an IS design theory shows the principles inherent in the design of an IS 

artifact that accomplishes some end, based on knowledge of both IT and human 

behaviour” (Gregor/Jones 2007, 322).  

“A design theory is a prescriptive theory based on theoretical underpinnings 

which says how a design process can be carried out in a way which is both 

effective and feasible” (Walls/Widmeyer/El Sawy 1992, 37). 

In their efforts to formalize how a design theory should be expressed, Gregor/Jones 
identified eight design components that constitute a design theory. Table 10 depicts the 
eight components43 and their descriptions as proposed by Gregor/Jones (2007).  

  

 
42 Taking into account the taxonomy of theory types in IS research, a design theory represents a type V 
theory (Gregor 2006).  
43 To avoid repetition and because Table 10 already provides descriptions, I refrain from describing each 
design component. 
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Component Description 

Core Components 

1. Purpose and Scope 
(the causa finalis) 

““What the system is for,” the set of meta-requirements or goals that 
specifies the type of artifact to which the theory applies and in 
conjunction also defines the scope, or boundaries, of the theory.” 

2. Constructs 
(the causa materialis) 

“Representations of the entities of interest in the theory.” 

3. Principles of Form and Function 
(the causa formalis) 

“The abstract “blueprint” or architecture that describes an IS 
artifact, either product or method/intervention.” 

4. Artifact Mutability “The changes in state of the artifact anticipated in the theory, that 
is, what degree of artifact change is encompassed by the theory.” 

5. Testable Propositions “Truth statements about the design theory.” 

6. Justificatory knowledge “The underlying knowledge or theory from the natural or social or 
design sciences that gives a basis and explanation for the design 
(kernel theories).” 

Additional Components 

7. Principles of Implementation 
(the causa efficiens) 

“A description of processes for implementing the theory (either 
product or method) in specific contexts.” 

8. Expository Instantiation “A physical implementation of the artifact that can assist in 
representing the theory both as an expository device and for 
purposes of testing.” 

Table 10:   Eight Components of a Design Theory 

Source: (Gregor/Jones 2007, 322). 

The eight components can be differentiated into core and additional components, 
whereby the core components (1-6) are sufficient to give insights into the kind of artifact 
that could be designed with the theory (Gregor/Jones 2007). As proposed in section 6.6, 
I relied on all eight components to express the developed design knowledge (please see 
Table 21, page 146).  

3.2.4 Experimental and Quasi-experimental Research 

The main purpose of experimental research design is the analysis of “cause and effect 

relationships” (Recker 2013, 82). To analyze these relationships, independent variables 
are manipulated, whereby distinct manipulations are feasible, randomly assigned to 
groups and tested in regard of their distinct outcomes, which are referred to as dependent 
variables (Bhattacherjee 2012). The manipulated independent variables are referred to 
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as treatments (Bhattacherjee 2012). The groups using the treatments are accordingly 
called treatment groups. The cause-effect relationship refers to the observable and/or 
measurable effect of the independent variable on the dependent variable 
(Saunders/Lewis/Thornhill 2016). The associated internal validity constitutes the 
strength of this research methodology (Bhattacherjee 2012).  

“Internal validity, also called causality, examines whether the observed change 

in a dependent variable is indeed caused by a corresponding change in 

hypothesized independent variable, and not by variables extraneous to the 

research context” (Bhattacherjee 2012, 35). 

Overall, distinct types of experimental research can be categorized and differentiated 
referring to the quantities and temporal sequence of the treatments and measurements, 
the manner of the group assignments, and the experimental setting (cf. Figure 15). 

In regard of the experimental setting, field and laboratory experiments can be 
differentiated. The latter come with the advantage of a high internal validity, since the 
study proctor can control for all disturbances respectively there are no disturbances. 
However, the external validity is oftentimes rather low, since the laboratory test setting 
may not map the real-world, thus leading to problems regarding the generalizability of 
the results (cf. Saunders/Lewis/Thornhill 2016; Bhattacherjee 2012). 

“External validity or generalizability refers to whether the observed 

associations can be generalized from the sample to the population (population 

validity), or to other people, organizations, contexts, or time (ecological 

validity)” (Bhattacherjee 2012, 36). 

Moreover, depending on the manner of the group assignments, true experimental and 
quasi-experimental research designs can be differentiated. In this regard, true 
experiments require a fully randomized assignment of the participants in control and 
treatment group, whereas quasi-experiments do not require a full randomization 
(Bhattacherjee 2012; Recker 2013; Saunders/Lewis/Thornhill 2016). At the cost of the 
internal validity, the latter are oftentimes affected by an increased selection bias, since 
both groups might have distinct characteristics that may affect the results (Recker 2013).  

Referring to the quantities and temporal sequence of the treatments, Figure 15 shows 
the most popular experiment design types as outlined by Recker (2013, 84 et seq.).  
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Figure 15:   Experimental and Quasi-experimental Design Types44 

Source: Adapted from Recker (2013, 84 et seq.) and Bhattacherjee (2012, 85 et seq.). 

The two-group posttest only design and the two-group pretest posttest design are the 
simplest forms of experiments (Recker 2013). In both experimental designs, the 
participants are randomly (respectively non-randomly for the non-equivalent two group 

design) divided into two groups. The treatment group uses the manipulated variable, 
whereas the control group uses the variable without manipulation. The aim of both 

 
44 Literature refers to the distinct types of experiments differently, e.g., Bhattacherjee (2012) refers to 
the two-group posttest pretest design as pretest-posttest control group design. In the following, I will 
apply the terms and the basic notation as used by Recker (2013). 
Moreover, I emphasize that these are solely the most popular experiment design according to Recker 
(2013). However, other designs are applicable.  
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designs is to examine differences between the dependent variable of both groups and to 
investigate whether these differences are significant (Recker 2013)45. The 2x2 factorial 

design comprises two manipulated independent variables, whereby the effects of both 
treatments on the dependent variable are tested. In this regard, 2x2 = 4 distinct 
treatments are assigned to four groups, e.g., the treatments A and B would result in the 
four independent variables (A¬B), (AB), (¬A¬B), and (¬AB). However, the possibility 
to test the effects of two manipulated independent variables comes with the demand for 
a high sample size (Recker 2013). Lastly, the non-equivalent two-group switched 

replication design refers to a design in which the treatment is replicated. After a pre-test 
that is mandatory for both groups, first the treatment group is given the treatment only 
followed by a post-test for both groups. Afterwards, the control group is given the 
treatment only again followed by a diverse post-test for both groups (Bhattacherjee 
2012).  

  

 
45 I applied the non-equivalent two-group pretest posttest design for my study presented in section 6. 
The experiment was rolled out as a quasi-experiment, since the participants were not randomly assigned 
to the treatment and control group.  



 

70 

4 Evaluating the Influence of Mobile Application Usability – An 

Empirical Investigation in the Domain of Mobile Learning46 

With this section I will address the first research challenge and, in this regard, will 
answer the first RQ of my thesis, which is as follows: 

RQ 1: How does mobile application usability impact the outcomes of mobile 

learning? 

Little insights are available regarding how mobile application usability (MAU) 
influences the success of mobile learning.  

To address this research gap and to answer RQ 1, my coauthors and I developed a 
theoretical model of MAU, its determinants, and its consequences. Then, by mean of an 
empirical investigation using a free simulation experiment, we investigated the role of 
MAU in the domain of mobile learning. We used structural equation modeling with a 
PLS approach to analyze the determinants and consequences of the theoretical model of 
MAU. The results show a significant influence of MAU on three consequences: 
compatibility, performance expectancy, and self-efficacy. They also indicate that 
compatibility acts as a partial mediator of usability on performance expectancy. Finally, 
we conducted an importance-performance matrix analysis to indicate which factors of 
usability should be stressed to facilitate more successful mobile learning. The present 
study thus, from a theoretical perspective, contributes to the scientific discussion 
concerning MAU and its impact on mobile learning. From a practical perspective 
implication for mobile learning applications with a high degree of usability are derived. 

The remainder of this section is structured as follows: I first outline the theoretical 
background and hypotheses. Next, I present our research method and results. Then, I 
discuss the implications and limitations of our findings as well as possible future 
research. This section closes with a brief conclusion. 

  

 
46 This section is based on Ernst et al. (under review). I thank my coauthors for their contribution: 
especially for conducting the free simulation experiment and their contribution regarding the data 
analysis. Since all authors contributed to finally create this research study, I refrain from saying “I” and 
stay with the “we”.  



 

 71 

4.1 Introduction 

Education and training are important ways to increase the productivity of individuals 
(Arthur et al. 2003; Gupta/Bostrom 2013). Education in the era of digitization is often 
partially mediated by IT; this is referred to in the literature as e-learning or TML 
(Gupta/Bostrom 2009; Alavi/Leidner 2001). When learning with IT proliferates to rich 
physical environments, as, e.g., on-the-job learning using augmented reality technology, 
learning providers oftentimes draw on mobile learning applications (Liu et al. 2012; 
FitzGerald et al. 2013). Mobile learning can be characterized “[...] as the processes 

(personal and public) of coming to know through exploration and conversation across 

multiple contexts, amongst people and interactive technologies” (Sharples et al. 2009, 
237).  

However, being instructed by the mobile device and in full control of their learning 
processes, learners are in danger of getting frustrated and loosing track of their learning 
progress and activities (Frohberg/Göth/Schwabe 2009). Moreover, without any progress 
reports, tutorials or hints, mobile learning usage might lead to overstrained learners with 
poor learning outcomes. Especially when studying real-world issues in indoor 
environments, e.g., learning at the workplace (Pimmer/Pachler 2014; 
Pachler/Pimmer/Seipold 2011), or outdoor environments (Costabile et al. 2008) with 
minimal support, learners have to deal with multiple pieces of information, including 
physical objects in their surroundings as well as information on the mobile device (Liu 
et al. 2012). Being confronted with these challenges, mobile learning providers have to 
make sure that the mobile learning design enables learners to concentrate on their 
learning activities and to build applications that are easy to use.  

Against this backdrop, IS and HCI research suggest taking usability into account to 
design more effective IS as in our case mobile learning applications that are easy to use 
(Issa/Isaias 2015; Nielsen/Badiu 2013). To ensure the success of mobile learning, a high 
degree of usability ensures that individuals use the provided learning methods and 
structures effectively (Kumar/Mohite 2018; Seong 2006). However, mobile learning 
applications present providers with new usability challenges that we aim to tackle by 
relying on acknowledged research regarding usability of mobile devices such as 
smartphones and installed mobile applications (Hoehle/Venkatesh 2015) and applying 
these insights on the research field of usability in the domain of mobile learning.  
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In this regard, the goal of this section is the development of a theoretical model to 
investigate how MAU relates to the outcomes of mobile learning applications. This 
chapter answers the call to isolate the effects of specific design features regarding mobile 
learning applications by proposing a free simulation experiment. To answer the RQ, 
empirical approach was taken to evaluate the impact of MAU in the domain of mobile 
learning. 

With the results of this study, we contribute theoretically by providing a deeper 
understanding of MAU in the domain of mobile learning. Our major theoretical 
contribution is a theory of explanation and prediction (Gregor 2006). As a minor 
theoretical contribution, we contribute to DSR with design guidelines to achieve a higher 
degree of usability in mobile learning (Gregor/Hevner 2013). From a practical 
perspective, the derived guidelines for mobile learning design will support the 
exploitation of features and contribute to effective IT use (Burton-Jones/Grange 2013).  

4.2 Theoretical Background and Hypotheses Development 

4.2.1 Mobile Learning and its Challenges in the Area of Usability 

Mobile learning can be seen from various perspectives and can be described by various 
terms such as “[...] wireless, ubiquitous, seamless, nomadic or pervasive 

learning/education, as well as mobile computer-supported collaborative learning, and 

mobile e-learning” (Frohberg/Göth/Schwabe 2009, 308). Following the definition 
provided in the introduction, we consider mobile learning as a subset of TML, which is 
defined as “[...] an environment in which the learner’s interactions with learning 

materials (readings, assignments, exercises, etc.), peers, and/or instructors are 

mediated through advanced information technologies” (Alavi/Leidner 2001, 2). 
However, mobile learning has some distinctive characteristics that are important to 
consider.  

A key and differentiating element of mobile learning is that the learner can access the 
learning content from every location (Koole 2009). Besides the ability to freely choose 
the place of the learning activity, also the time of the learning activities can be chosen 
(Pieri/Diamantini 2009). Flexibility and mobility enable real-time interaction with 
learning materials, professionals, and colleagues (Koole 2009). In real-life settings, 
mobile learning combines attributes of learning and mobility, but – with wireless 
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technology as a constant companion in a connected society – mobile learning can also 
become a habit, as with smartphone usage (Traxler 2009) .  

Studies concerning mobile learning have increased in number since the advancement of 
mobile and wireless communication technologies (Zydney/Warner 2016), revealing 
both its benefits and its challenges. The advantage of mobile learning is that learners 
can be situated in a real-world scenario associated with the learning content, with no 
limitation by space or time (Costabile et al. 2008). However, the information-rich, real-
world learning scenarios provided by the mobile learning application as well as the 
learning environment can overwhelm or overload learners (Zydney/Warner 2016; 
Dunleavy/Dede/Mitchell 2009). The challenges of mobile learning include the 
prevalence of multiple media, integrating physical objects into users’ surroundings, 
depicting information regarding physical objects in parallel on a mobile device (Liu et 
al. 2012) as well as new learning scenarios. One way to tackle these challenges of mobile 
learning is through a high degree of usability. 

4.2.2 Mobile Application Usability 

To overcome the aforementioned challenges of mobile learning, literature refers to the 
importance of MAU. The term usability is defined by the International Organization for 
Standardization (ISO) (ISO 9241-11) as the “extent to which a product can be used by 

specified users to achieve specified goals with effectiveness, efficiency and satisfaction 

in a specified context of use” (International Organization for Standardization 1998). 
MAU refers to the extent to which the installed software is user friendly, whereas mobile 

device usability refers to the usability of the installed operating system 
(Hoehle/Venkatesh 2015). Since this section focuses on usability regarding mobile 
learning, we do not address the latter case. MAU is an important criteria for evaluating 
the quality of IS (Agarwal/Venkatesh 2002). However, it can also be a limitation that 
affects the success of a mobile application; people may refuse to use mobile applications 
with a poor usability, especially when application use is voluntary. 

Within mobile learning usability, the contexts of use and the user are of particular 
importance in improving an application’s usability (Kukulska-Hulme 2007; Malliou et 
al. ). Besides planning the particular learning goals for a mobile learning application, 
Malliou et al. () call attention to the user, which should be taken into account in the 
design process. In this regard, it is easy to understand that a mobile learning application 
that is used in the workplace should focus strongly on small learning units that are 
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delivered when the knowledge in the work process is needed and should work straight 
away after switching the device on. The opposite – complex learning content and/or 
lengthy boot-up time – does not serve the user well and may distract the user, which is 
also true when the mobile learning application is intended to be used in spare time. 
Application design traits such as small screen display, low resolution, and poor network 
connectivity are some possible general mobile device constraints, no matter where and 
from whom a mobile learning application is used (Kukulska-Hulme 2007; Malliou et 
al.; Seong 2006).  

Hoehle/Zhang/Venkatesh (2015) identified six constructs representing MAU. These 
include the application design, application utility, user interface (UI) graphics, UI 
structure, UI input, and UI output. The definition for each construct is outlined in the 
table below. 

Construct Name Construct Definition 

Application design “The degree to which a user perceives that the mobile application is 

generally designed well.” 

Application utility “The degree to which a user perceives that the mobile application 

generally serves its purpose well.” 

UI Graphics 
“The degree to which a user perceives that the mobile application's 

UI graphics are effectively designed.” 

UI structure 
“The degree to which a user perceives that the mobile application is 

structured effectively.” 

UI input 
“The degree to which a user perceives that the mobile application 

allows users to input data easily.” 

UI output 
“The degree to which a user perceives that the mobile application 

presents content effectively.” 

Table 11:   Construct Definitions for Mobile Application Usability  

Source: Based on Hoehle/Venkatesh (2015, 449). 

Referring to the first construct, a good mobile application design, refers to a short 
reaction time (both when starting and using the application) as well as an effective 
presentation of information (Hoehle/Zhang/Venkatesh 2015). Especially the latter is 
important for mobile learning when considering the presentation of learning material 
and how this presentation influences learning processes.  
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Good application utility means that the user should get what they expected by using the 
application. An application’s utility can be increased through the integration of elements 
that reduce a user’s cognitive effort to use a mobile application (Venkatesh/Ramesh 
2006). In this regard, the user should be given the opportunity to search for information 
(Hoehle/Zhang/Venkatesh 2015), thus, a good navigation can increase the mobile 
application’s utility. In contrast, displaying redundant or unnecessary information and 
screens distract a user from relevant content (Thong/Hong/Tam 2002). This is especially 
prevalent in mobile learning, when considering cognitive load, which is basically 
concerned with effects of limited cognitive capacities of learners on acquisition of 
learning content (Chandler/Sweller 1991). Especially when redundancy effects, induced 
by the need to pay attention to various information sources at once, as well as split-
attention effects, induced by the need of learners to process learning content from 
multiple sources come into place, mobile usability issues may arise (Liu et al. 2012). 

Concerning the construct UI graphics, the integration of realistic icons and images that 
are aesthetically integrated can improve a user’s perception of UI (Wells/Valacich/Hess 
2011; Thong/Hong/Tam 2002). For example, calendar and address book icons are 
oftentimes realistic illustrations that indicate the function behind the software 
(Hoehle/Venkatesh 2015). In case of mobile learning, better UI graphics may engage 
the exploitation of features relevant for learning.  

A logical content structure (arrangement) as well as an expectable path structure are 
crucial to build an effective UI structure of a mobile application (Adipat/Zhang/Zhou 
2011; Thong/Hong/Tam 2002). The information structure should be structured from the 
top to the bottom (hierarchically) of a page as Hoehle/Zhang/Venkatesh (2015) and 
Adipat/Zhang/Zhou (2011) suggest, since people are most likely to initially search for 
information at the top of the displayed content without scrolling down, e.g., considering 
the learning process of users upfront when considering the navigation structure. 

Referring to UI input, forms should be large enough to make the operation as easy as 
possible for the user. The size of the fingertips can be used as a reference for the 
adjustment of buttons and forms (Hoehle/Venkatesh 2015). In addition, forms should be 
understandable, intuitive, and easy to use, allowing users to quickly understand and 
apply the mobile application (Hoehle/Zhang/Venkatesh 2015), especially when taking 
into account that some mobile learning applications can be used on the job 
(Frohberg/Göth/Schwabe 2009; Hannola et al. 2018).  
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The construct UI output refers to effectively provided content, where the content should 
be presented briefly, concisely, in common language, and avoiding technical jargon 
(Hoehle/Zhang/Venkatesh 2015; Thong/Hong/Tam 2002), thus, also avoiding cognitive 
load that may inhibit learning.  

Using the above-mentioned determinants, MAU can meet the needs of mobile learning 
users and influence how compatible they perceive the application to be. The term 
compatibility describes the “[...] degree to which an innovation is perceived as 

consistent with the existing values, past experiences, and needs of potential adopters” 
(Rogers 2003, 238). Individuals with a high perceived compatibility concerning a new 
IT artifact are more certain about adopting the application (Wu/Wang 2005). A new 
artifact that gives the user a sense of familiarity is likely to be compatible with them; it 
meets the user’s sociocultural values, needs and ideas (Rogers 2003). Regarding the 
adoption of mobile learning applications, users’ compatibility with the application is 
essential, as it is important that the way in which knowledge is imparted by the mobile 
learning application coincides with the values of the learners. On the one hand, learners 
who are used to learning in self-regulated ways should be enabled to do so by the mobile 
learning application, e.g., by a logical content structure and a search navigation that 
works without technical terminology. On the other hand, learners who are used to being 
guided through the learning process should have the opportunity to request instructions, 
e.g., by the provision of help buttons. Since good mobile learning usability should 
contain these configurations and thus support the user’s sense of being familiar with the 
new mobile learning application, we derive the following hypothesis: 

H1: MAU has a positive impact on compatibility. 

When a learner has the sense of being familiar with a new mobile learning application 
because it supports the learner’s needs, the learner will more likely classify the mobile 
application to be helpful for his or her demands and will have enhanced expectations 
towards the mobile learning application. Literature refers to this as performance 
expectancy and defines it as the “[...] degree to which an individual believes that using 

the system will help him or her to attain gains in job performance” (Venkatesh et al. 
2003, 447). We expect that someone who has a sense of being compatible with a mobile 
learning application will more likely believe that using the application will help him or 
her to attain goals, compared to someone who uses an application he or she is not 



 

 77 

compatible with, since it fits the user’s needs and values. Thus, we also expect that 
performance expectancy is mediated through compatibility. We hypothesize: 

H2: Compatibility has a positive impact on performance expectancy. 

However, someone who uses a mobile learning application the first time and hasn’t 
experienced any comparable learning application before will find their way better and 
faster using the application if it reflects usability criteria that are generally accepted and 
proven to be helpful. Thus, a short orientation time and an effective usage are results of 
a good usability. Subsequently, the user will expect to perform better when using a 
mobile learning application with a high usability, since the experienced impression of 
simplicity using the application will be mapped to the expectancy regarding the 
performance. Therefore, we hypothesize:  

H3: MAU has a positive impact on performance expectancy. 

Moreover, MAU may also have a positive influence on an individual’s meta-cognition. 
Self-efficacy was originally coined by Bandura (1977). Referring to Bandura (1977), 
Zimmerman (2000, 83) defines self-efficacy as the “[...] personal judgments of one’s 

capabilities to organize and execute courses of action to attain designated goals [...]”. 
Or to put it differently, self-efficacy indicates one’s expectations regarding how well he 
or she will perform a specified task (Bandura 1986). When considering TML, research 
oftentimes focuses on computer self-efficacy (Johnson/Hornik/Salas 2008; 
Marakas/Yi/Johnson 1998). However, we focus on the general level of self-efficacy that 
is of great importance as self-efficacy influences one’s set goals (Bandura/Wood 1989). 
People with a high self-efficacy set themselves higher goals and often engage harder, 
show a higher commitment, to reach the goals (Bandura/Wood 1989; Chung/Chen/Kuo 
2015). The mobile learning application should give the user the sense that it helps to 
reach a designated learning goal. If the usability of the mobile learning application 
makes things more difficult for the user, it will be more likely that reaching the goals 
will recede into the distance and the learner’s judgement of their capability to reach the 
goal will shrink. Vice versa, a mobile application that supports reaching learning goals 
by intuitive handling and interface will give the user the feeling that organizing and 
executing the courses of action will be just as easy as using the mobile learning 
application. Thus, we derive the following hypothesis: 

H4: MAU has a positive impact on the self-efficacy. 
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Besides the direct influences of MAU on compatibility and performance expectancy as 
well as the influence of compatibility on performance expectancy that we considered in 
our study; we also expect that compatibility is a crucial construct when considering the 
influence of MAU on performance expectancy. Instead of MAU directly influencing 
performance expectancy, users of mobile learning application might relate their 
perception of the application’s usability with their existing values and needs, e.g., an 
integrated progress bar might increase a mobile learning application’s usability, 
however, someone who has little patience when using such applications will more likely 
feel a sense of being compatible with the application when elements that provide 
direction are included. Thus, users might relate MAU with their own expectance to 
obtain gains in job performance, whereas the degree of the influence depends on the 
perceived compatibility with the mobile learning application. Therefore, we 
hypothesize: 

H5: Compatibility mediates the influence of mobile application usability on 

performance expectancy.  

In summary, Figure 16 depicts my research model of MAU, its determinants, its 
consequences, and the five related hypotheses. 

 

Figure 16:   Theoretical Model 

Source: Ernst et al. (under review). 
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4.3 Research Method 

4.3.1 Procedures47 

To test the theoretical model and to determine the impact of MAU on its outcomes, a 
free simulation experiment was conducted. A free simulation experiment 
(Gefen/Karahanna/Straub 2003; Vance/Elie-dit-Cosaque/Straub 2008) encompasses 
specific tasks that are pre-defined by the experimenter and should be completed by the 
study participant. Nonetheless, participants are able to explore the system and thereby 
form meaningful perceptions concerning the IT artifact under investigation. In our free 
simulation experiment, we used a fully functional prototype of a mobile learning 
application. The purpose of our mobile learning application was to increase the user’s 
ability to identify automotive components and to analyze the causes of car problems. 
The mobile learning application was originally developed in a large DSR project and 
deployed in vocational school settings. Figure 17 shows screenshots.  

 

Figure 17:   Screenshots of the Mobile Learning Prototype Used in the Online Experiment 

Source: Ernst et al. (under review). 

The mobile learning application comprises two tasks. The first task aims to teach basics 
on automotive components, the second task teaches the identification of error causes for 
various car damages.  

 
47 I thank my coauthor for conducting the free simulation experiment and collecting the data.  
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The top row shows screenshots of the application offering basic information about 
automotive components. The first task consists of the following steps: in the beginning, 
participants are asked to identify a specific automotive component on a car image after 
the participant has been given the name of the car part (third screenshot from the left). 
After choosing the right component by clicking on the respective part on the car 
simulation, the mobile learning application provides learning content regarding the 
component (fourth screenshot from the left). Afterwards, a multiple-choice question as 
a learning success control as well as a help button for a request of solution hints and 
further explanations are displayed. A solution for the multiple-choice question appears 
after input confirmation (screenshot five and six from the left). 

The second row shows screenshots of the application regarding the analysis of causes 
of various car problems. The task starts with a damage description and requires the 
participants to reflect on the problem (third screenshot from the left). After an 
introductory question that refers to plausible causes (fourth screenshot), participants 
have to try to solve the problem by selecting automotive components that must be 
considered as a possible damage cause (fifth screenshot). The task ends with an in-depth 
question regarding the procedure for a specific problem analysis and correction. 
Solutions are marked after input confirmation (sixth screenshot).  

The experiment’s procedure was as follows. A brief description of the mobile learning 
application and its features was given to the participants. In addition, all participants 
were asked to put themselves in the position of a vocational student who could use the 
displayed mobile learning application both during school lessons and outside regular 
class for advanced training. Then, the participants were asked to complete the two tasks 
provided by the mobile learning application. During the usage, the participants were 
able to navigate freely within the app using the drop-down menu and the “Home” and 
“Back” buttons, which allow intuitive and easy-to-understand handling. To make sure 
that the participants used the application properly, three control questions were included 
in the online questionnaire (displayed after the app testing) and checked for correctness. 
While the first and second questions verified acquired knowledge regarding the 
automotive components, the third question referred to an analysis of a problem cause. 
After answering all control questions correctly, participants were asked to complete the 
questionnaire. 
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4.3.2 Instrument Development 

All indicators were derived from literature (references are cited in the appendix). 
Afterwards all items were adapted to our study’s context. Table 12 shows the instrument 
of the final analysis. Moreover, the construct type, sub-construct type, as well as the 
related literature for the indicators are outlined.48 

Construct Construct 

Type 
Sub-construct Sub-construct 

Type 
Items Literature Source 

MAU Formative Application 
Design 

Reflective 4 Hoehle/Venkatesh (2015)  

Application 
Utility 

Reflective 4 

UI Graphics Reflective 4 

UI Structure Reflective 4 

UI Input Reflective 4 

UI Output Reflective 4 

Compatibility Reflective - - 3 Agarwal/Prasad (1998); 
Cheng (2015) 

Performance 

Expectancy 

Reflective - - 3 Venkatesh et al. (2003) 

Self-efficacy Reflective - - 2 Compeau/Higgins (1995) 

Table 12:   Measurement of Constructs and Literature Sources 

Source: Ernst et al. (under review). 

We measured all latent variables with reflective indicators. All items were assessed on 
a 7-point Likert scale, which ranges from 1 (“strongly disagree”) to 7 (“strongly 

agree”). Four is the neutral point. Furthermore, the participants could select “N/A” if 
the proposed statement was not applicable. In regard of missing values, we followed the 
mean replacement approach of Hair et al. (2017). 

4.3.3 Data Collection and Modeling Methods 

The experiment was performed voluntarily by the participants. The questionnaire was 
distributed via social networks, forums, websites, and e-mail, which allowed us to reach 
a diverse audience. As an incentive to participate in our free online experiments, we 
raffled vouchers for a well-known e-commerce shop among all participants.  

 
48 The complete survey instrument and cross loadings are depicted in the appendix.  
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In total, 118 participants interacted with the provided mobile learning prototype, solved 
the pre-assigned tasks correctly, and completed the questionnaire. However, we took the 
guideline of Hair et al. (2017) into account and removed data sets with more than 15% 
missing values. We also removed the data sets of respondents who answered reverse-
coded manipulation questions “wrong”, completed the online experiment in an 
unusually short time, or answered all questions with extreme answers (e.g., 1 or 7). The 
adjusted and final sample consisted of 103 data sets, represented by 49 females and 52 
males (2 individuals refused to answer the question regarding sex), with an average age 
of 28.8 years, and with 80.6% having a higher educational level. 

Furthermore, common method variance that could be caused by the used measurement 
method was taken into account (Sharma/Yetton/Crawford 2009; Podsakoff et al. 2003). 
Distinct procedural remedies were used with the aim to control for these biases. First, a 
cover story was proposed in the experimental procedure instead of explaining the true 
survey’s purpose to ensure a psychological separation (Podsakoff et al. 2003). Second, 
we assured the participants’ and their data sets’ anonymity in the conducted experiment 
and emphasized this in the beginning of the experimental procedure (Podsakoff et al. 
2003). Third, to ensure that all participants answer the proposed questions honestly and 
thus, to control for socially desirable responses (Paulhus 2002), we pointed out that there 
are no “wrong” answers (Podsakoff et al. 2003). Fourth, Harman’s single factor (or one-
factor) test was conducted (Podsakoff et al. 2003). In this regard, an exploratory factor 
analysis including all indicators of the model was realized to consider the unrotated 
factor solution. “The basic assumption of this technique is that if a substantial amount 

of common method variance is present, either (a) a single factor will emerge from the 

factor analysis or (b) one general factor will account for the majority of the covariance 

among the measures” (Podsakoff et al. 2003, 889). Thus, in our study common method 
variance should not be a considerable issue.  

We applied the PLS approach to evaluate the structural equation model (Wold 1982; 
Chin 1998). We chose this “causal-predictive” approach (Jöreskog/Wold 1982, 270) 
since it is an applicable methodology to evaluate specific determinants’ influences on 
target constructs and make out of sample predictions (Petter 2018; Shmueli et al. 2019). 
Thus, the PLS approach aligns more closely with the goal to provide a theoretical 
contribution for explanation and prediction (Gregor 2006), i.e., in our case to investigate 
the influence of MAU on its outcomes (see also in the next section the results concerning 
the predictive power of the model). For our study, we applied a second-order factor 
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model (type II), since MAU was included as a hierarchical latent variable in our model 
(Ringle/Sarstedt/Straub 2012; Jarvis/MacKenzie/Podsakoff 2003). We used an repeated 
indicator approach as suggested by Becker/Klein/Wetzels (2012) and 
Ringle/Sarstedt/Straub (2012) (Mode A for repeated indicators). As the results show, 
the number of indicators of all first-order constructs is equal to get unbiased results 
(Ringle/Sarstedt/Straub 2012; Chin 1997). For analysis SmartPLS 3.2.8 was applied.  

4.4 Results 

For the model evaluation a two-step procedure was followed: the outer model was 
evaluated first; the inner model was evaluated second (Henseler/Ringle/Sinkovics 2009; 
Hair et al. 2012; Hair/Ringle/Sarstedt 2011), since validity and reliability of the outer 
model evaluation should be first ensured to continue with the inner model evaluation 
(Henseler/Ringle/Sinkovics 2009). Solely first-order constructs were included in the 
outer model evaluation, which is in line with research focusing on hierarchical latent 
variable models with repeated indicators (Becker/Klein/Wetzels 2012). Table 13 shows 
the quality criteria of the evaluated outer model.  

We used standardized loadings to assess the reliability of the indicators. Solely 
MAU_AU4 did not load above the threshold value ≥ 0.70. All other indicators exceeded 
the threshold value (Hulland 1999). However, we decided to keep the indicator for three 
reasons. First, the indicator loading value of 0.692 is just slightly under the threshold. 
Second, the composite reliability value of the construct suggests a high internal 
consistency, therefore pointing out that the indicator does not impact the internal 
consistency. Third and most importantly, we decided to keep all indicators of the 
second-order constructs of MAU to avoid biased results caused by an unequal number 
of indicators across the second-order constructs when using the repeated indicator 
approach (Ringle/Sarstedt/Straub 2012). Furthermore, the composite reliability was 
used to evaluate the internal consistency reliability (Hair/Ringle/Sarstedt 2011; Hair et 
al. 2012), whereby the composite reliability is acceptable when measures above 0.70 are 
reached (Bagozzi/Yi 1988). Average variance extracted is used to determine the 
convergent validity. In this manner, all measures of average variance extracted were 
above 0.50 and as a consequence satisfactory (Bagozzi/Yi 1988). Furthermore, 
discriminant validity applying the criterion of Fornell/Larcker (1981) was assessed. The 
measures are illustrated in Table 14. As the values show, the Fornell-Larcker-criterion 
was fulfilled. Therefore, the prerequisite is, that each average variance extracted’ square 
root value of each latent variable is higher than the correlation of the latent variable with 
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any other latent variable. In addition, we assessed the heterotrait-monotrait ratio 
(HTMT) and the heterotrait-monotrait inference criteria (HTMTinference; 
Henseler/Ringle/Sarstedt 2015). The analysis in Table 14 shows that the conservative 
HTMT85 measure (indicated through all HTMT measures under 0.85) is established. 
Also, the HTMTinference values are all significantly below the threshold of 1. Finally, the 
results of the cross-loadings shown in Appendix A show that all indicators load the 
highest on their own construct (Chin 1998).  

After making sure that the criteria of validity and reliability are fulfilled in the outer 
model evaluation, the inner model evaluation constitutes the next step. This includes the 
steps of assessing the significance levels, path coefficients, explained variances, 
predictive relevance, and effect sizes (Ringle/Sarstedt/Straub 2012). The complete 
results of the structural model are outlined in Figure 18. 

 

Figure 18:   Results of the Theoretical Model 

Source: Ernst et al. (under review). 
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Construct Indicators Loadings AVE 
Composite 

Reliability 

RMSE 

PLS-SEM 

Q²Predict  

PLS-SEM 

RMSELM PLS-SEM – 

LM RMSE 

Application 

Design 

MAU_AD1 0.910 

0.865 0.962 

Not applicable for exogenous constructs.  

MAU_AD2 0.940 

MAU_AD3 0.936 

MAU_AD4 0.934 

Application 

Utility 

MAU_AU1 0.785 

0.625 0.869 
MAU_AU2 0.795 

MAU_AU3 0.879 

MAU_AU4 0.692 

UI Graphics 

MAU_UIG1 0.864 

0.768 0.930 
MAU_UIG2 0.896 

MAU_UIG3 0.842 

MAU_UIG4 0.901 

UI Structure 

MAU_UIS1 0.917 

0.869 0.964 
MAU_UIS2 0.960 

MAU_UIS3 0.941 

MAU_UIS4 0.911 

UI Input 

MAU_UII1 0.795 

0.808 0.944 
MAU_UII2 0.935 

MAU_UII3 0.959 

MAU_UII4 0.897 

UI Output 

MAU_UIO1 0.953 

0.923 0.979 
MAU_UIO2 0.966 

MAU_UIO3 0.965 

MAU_UIO4 0.958 

Performance 

Expectancy 

PE1 0.911 

0.838 0.940 

1.087 0.347 1.094 -0,007 

PE2 0.914 1.284 0.270 1.407 -0,123 

PE3 0.922 1.439 0.223 1.492 -0,053 

Compatibility  

COMP1 0.890 

0.869 0.952 

1.100 0.250 1.136 -0,036 

COMP2 0.967 1.440 0.226 1.498 -0,058 

COMP3 0.938 1.565 0.151 1.697 -0,132 

Self-efficacy 
SE1 0.868 

0.771 0.871 
1.224 0.013 1.562 -0,338 

SE2 0.888 1.212 0.032 1.468 -0,256 

Table 13:   Overview and Quality Criteria of the First Order Constructs 

Source: Ernst et al. (under review). 
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Table 14:   Assessment and Discriminant Validity 

Source: Ernst et al. (under review). 

As depicted in Figure 18, the results of the structural model show that all relationships 
are significant at least at a level of p < 0.05 (5.000 bootstrap samples were drawn). Thus, 
all hypotheses are confirmed. Concerning the path coefficients of the first-order 
constructs that determine MAU, UI Output (β = 0.284) has the highest influence, 
followed by UI Structure (β = 0.244), Application Design (β = 0.205), Application 
Utility (β = 0.178), UI Input (β = 0.163), and finally UI Graphics (β = 0.146). According 
to the path coefficients, MAU has the highest effect on compatibility (β = 0.510), 
followed by its effect on performance expectancy (β = 0.348), and self-efficacy (β = 
0.275); therefore, we confirm hypotheses H1, H3 and H4. In addition, compatibility has 
a strong significant influence on performance expectancy (β = 0.519), confirming H2. 
Moreover, we were also able to confirm H5 observing a significant influence (β = 0.265) 
of compatibility mediating the influence of MAU on performance expectancy. Our 
analysis revealed that compatibility is partially and complementary mediating the 
influence of MAU on performance expectancy (Nitzl/Roldan/Cepeda 2016; Hair et al. 
2017), as indicated through bootstrap of the sampling distribution of the indirect effects 

Construct 1 2 3 4 5 6 7 8 9 

1. Application Design 0.930         

2. Application Utility 
0.561 

(0.631) 0.790        

3. UI Graphics 
0.765 

(0.813) 
0.441 

(0.501) 0.876       

4. UI Structure 
0.652 

(0.686) 
0.636 

(0.704) 
0.629 

(0.668) 0.932      

5. UI Input 
0.374 

(0.386) 
0.435 

(0.485) 
0.338 

(0.366) 
0.533 

(0.563) 0.899     

6. UI Output 
0.641 

(0.667) 
0.661 

(0.736) 
0.613 

(0.641) 
0.804 

(0.837) 
0.544 

(0.566) 0.960    

7. Performance Expectancy 
0.416 

(0.444) 
0.680 

(0.792) 
0.257 

(0.272) 
0.548 

(0.587) 
0.321 

(0.328) 
0.641 

(0.679) 0.915   

8. Compatibility  
0.317 

(0.336) 
0.573 

(0.652) 
0.169 

(0.183) 
0.439 

(0.466) 
0.339 

(0.356) 
0.546 

(0.576) 
0.696 

(0.754) 0.932  

9. Self-efficacy 
0.152 

(0.188) 
0.210 

(0.262) 
0.150 

(0.189) 
0.234 

(0.287) 
0.299 

(0.377) 
0.279 

(0.336) 
0.248 

(0.303) 
0.075 

(0.101) 0.878 

Diagonal elements in bold are square roots of the average variance extracted and all off-diagonal 

elements are correlations of the latent first-order constructs. Values in parenthesizes show the HTMT 

criterion, whereby .85 represents a conservative threshold. Therefore, the values show that the 

conservative HTMT85 criterion is fully satisfactory and confirming discriminant validity. 
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(Preacher/Hayes 2004; Preacher/Hayes 2008) (p < 0.001). Partial mediation is estimated 
by the variance accounted for (VAF) ratio of the indirect-to-total effect, which is 43% 
in our case and therefore above the 20% threshold for partial mediation and under the 
80% threshold for full mediation, as well as the fact that the relationship between MAU 
and performance expectancy is significant. Finally, we determined the complementarity 
of the mediation through the positive sign of the product of the indirect and direct effect. 

The explained variance of the endogenous construct self-efficacy is considered as weak 
(R² < 0.25), while the explained variance of performance expectancy and compatibility 
can be considered as moderate (Hair et al. 2017). Since we modeled MAU with the 
repeated indicator approach, all of its variance is explained through the indicators of its 
subconstructs and, therefore, R² is naturally 1.00 (Ringle/Sarstedt/Straub 2012).  

Moreover, the effect size f2 for the influence of compatibility and MAU on performance 
expectancy was assessed. The impact of the exogenous constructs on the endogenous 
constructs under consideration of the changes in the coefficient of determination R² is 
described by the effect size f² (Cohen 1988). Overall, the effect size can be either weak 
(values above 0.02), medium (values above 0.15), or large (values above 0.35) 
(Henseler/Ringle/Sinkovics 2009). The results indicated a medium effect of MAU 
(f²=0.209) and a large effect of compatibility (f²=0.485).  

Finally, the predictive relevance and the predictive power of our model were evaluated 
to make assumptions concerning the accuracy of the model to predict outcome values 
of new cases (Shmueli et al. 2016). First, we assessed the predictive relevance (Geisser 
1975; Stone 1974) by applying the blindfolding procedure . In this regard, data parts are 
omitted systematically with the aim to use the resulting estimations to make predictions 
for the omitted part (Hair/Ringle/Sarstedt 2011). As an omission distance, d = 7 was 
chosen. Seven is not a multiple integer of the cases that were analyzed (N = 103). The 
“number of valid observations divided by d must not be an integer; choose 5 ≤ d ≤ 10” 
(Hair et al. 2012, 429). To estimate the measurement and structural model for the data 
prediction, Q2, the cross-validated redundancy, was assessed (Hair/Ringle/Sarstedt 
2011). As Henseler/Ringle/Sinkovics (2009) states, all Q2 values have to be > 0 to 
indicate predictive relevance of the model. In our model this was the case for all 
endogenous constructs. The predictive relevance’s relative impact was evaluated by the 
measure q2  (Henseler/Ringle/Sinkovics 2009). In accordance with the effect size, also 
the predictive relevance of constructs explaining the endogenous constructs can be either 
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weak (values above 0.02), medium (values above 0.15), or large (values above 0.35). 
Our results show that MAU (q² = 0.164) has a medium predictive relevance on 
performance expectancy, while compatibility (q² = 0.339) has a large predictive 
relevance for performance expectancy. Second, we assessed the predictive power with 
the PLSpredict approach (Shmueli 2016) in line with the guidelines of Shmueli et al. 
(2019) (10 folds, one repetition to mimic performance how the PLS model will be used 
to predict a new observation). With this approach, we can focus our analysis of the 
predictive power on the endogenous constructs of the model. As the analysis shows, all 
endogenous constructs’ indicators have Q2predict values above 0 (see Table 13), indicating 
in a first step that the most naïve benchmark with training sample’s indicator means is 
outperformed. In a second step, we analyse the prediction errors in greater detail. For 
this purpose, we compare the root mean squared error (RMSE) with the values of the 
linear regression model (LM) since the visual inspection of the prediction errors of the 
model indicators suggests that the distribution is not highly non-symmetric. The analysis 
in Table 13 shows that for all indicators the PLS analysis produces lower prediction 
errors, indicated through the negative values (RMSEPLS-SEM – RMSELM). Thus, we 
conclude that the model has a high predictive power. 

We also used personal innovativeness in the domain of IT defined as “[...] the 

willingness of an individual to try out any new information technology” 

(Agarwal/Prasad 1998, 206) as a control variable in our study. Since personal 
innovativeness in the domain of IT may influence an individual’s perception of IT in 
general, we control for its influence on performance expectancy. We expect that an 
individual being used to try new technology may more easily recognize the potential of 
a technology and, thus, expect more performance. We measured it with the instrument 
of Agarwal/Prasad (1998). However, personal innovativeness in the domain of IT did 
not have a significant influence on performance expectancy (p > 0.05). 

In addition, we performed an Importance-Performance Matrix Analysis (IPMA; e.g., 
Hair et al. 2017; Hauff/Alewell/Hansen 2018) concerning the impact of the first-order 
constructs on MAU. By following the procedure of Hair et al. (2017), the IPMA results 
produce more conclusive insights concerning the determinants of MAU, while also 
taking the current performance evaluation of the constructs of interest into account, i.e., 
the latent variable scores. Therefore, from this procedure, we deduce additional 
implications especially for design research. Figure 19 depicts the IPMA for the first-
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order constructs of MAU while considering the second-order construct as dependent 
variable. 

 

Figure 19:   Results of the Importance-Performance Matrix Analysis 

Source: Ernst et al. (under review). 

As the IPMA matrix shows, UI output has the greatest importance but has a rather low 
performance in comparison to the other factors. UI structure as the second most 
important factor has a medium performance. Application design is the third most 
important factor but with the lowest performance. For the UI input and application 
utility, importance is relatively low, but performance scores are rather high. UI graphics 
have least importance but with medium performance. The implications of all these 
analyses will be discussed in the next section. 

4.5 Discussion and Implications 

Despite MAU being an important concept in IS literature (Hoehle/Venkatesh 2015) as 
well as in the field of HCI (Issa/Isaias 2015), very little research has been conducted on 
usability in the context of mobile learning. In this regard, e.g., Kumar/Mohite (2018) 
identified no more than 23 research papers in the last 13 years focusing on usability in 
the domain of mobile learning. To the best of our knowledge, our study is the first to 
investigate the relationship between MAU and the outcomes of mobile learning in a 
systematic and empirical manner. For this purpose, we developed a theoretical model 
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that we evaluated with a free simulation experiment in order to obtain perceptions 
concerning MAU and its consequences. To restate our RQ, how does MAU impact the 
outcomes of mobile learning? Our results reveal the significant influence of MAU on 
self-efficacy, compatibility, as well as performance expectancy. Concerning the 
influence of MAU on performance expectancy, we also show that the effect of MAU is 
partially mediated through compatibility, thus highlighting that MAU both directly and 
indirectly influences performance expectation perceptions. In particular, we used the 
instrument provided by Hoehle/Venkatesh (2015) to measure MAU. Since we modelled 
MAU as a reflective-formative (type II) hierarchical latent variable, our results also 
show the influence of the specific first-order constructs on MAU. In addition, we used 
an IPMA approach to investigate the performance of each first-order construct on the 
higher order MAU construct. Our results show that – in comparison to the other MAU 
determinants – UI output, UI structure, and application design have a higher influence 
on MAU but a rather low performance and thus, should be in focus to design better 
mobile learning applications with greater usability.  

Taking a closer look at our results, we were able to observe the following influences:  

First, our results indicate a high influence of MAU on compatibility. Against this 
backdrop, design decisions should be made based on user requirements and user 
demands to properly address the adopters’ needs and values. To best integrate the users’ 
wishes and needs, as part of compatibility, extant literature refers to the concept of user-
centered design, which involves the user early in the development process in which 
prototypes are iteratively built, refined, and tested (Schulze 2001). If it is not feasible to 
involve the user in the mobile learning development process, design guidelines for 
building mobile applications as provided by Apple or Google can be followed to design 
mobile learning application that are “[...] consistent with existing values, past 

experiences, and needs of potential adopters” (Rogers 2003, 238). However, since these 
design guidelines are not built for mobile learning applications, the developer should 
pay additional attention to the constructs of (1) UI structure, (2) UI output and the (3) 
application design, as the IPMA revealed. (1) Although, many mobile applications do 
not need a detailed navigation structure, the navigation in the context of mobile learning 
not solely serves the purpose to help to orient oneself in the application, but to also 
enable learners to set themselves goals and learning milestones. Furthermore, tasks that 
build on one another and level of difficulty must be indicated to allow for an effective 
mobile learning usage. In this regard, also the provision of details on the tasks like time, 



 

 91 

difficulty and type, can help the learners to reduce extraneous loud and thus, to better 
engage cognitively in the mobile learning process, which is crucial for the success of 
mobile learning (Liu/Han/Li 2010).  

(2) Moreover, the usage of common language and a thoughtful integration of content 
can also reduce cognitive load and make the application more attractive for potential 
learners, which increases their subjective willingness to use the mobile learning 
application – another success factor for mobile learning success (Liu/Han/Li 2010). In 
this regard, the application should just provide as much as information as needed.  

(3) Finally, mobile learning application should be in no way inferior to mobile 
application regarding their system performance and reaction time. Being distracted by 
the mobile learning application’s performance, learners may not concentrate on the 
learning content.  

Second, our results prove that MAU both directly influences performance expectancy 
as well as indirectly influences performance expectancy through compatibility. Since 
most mobile learning applications are used on a voluntary basis, performance 
expectancy is an important criterion for the mobile learning application to be used at all 
(Mtebe/Raisamo 2014). In this regard, the usability of mobile learning applications 
should help users to orient themselves in the learning process. For example, performance 
metrics or error rates can help users to appreciate their learning progress. Moreover, 
usability for mobile learning could draw on approaches in the field of educational 
science and define educational objectives the user will reach after using the mobile 
learning application or performing a certain task (Anderson/Krathwohl 2001; Bloom 
1956). 

Third, our results reveal that MAU has a significant influence on self-efficacy. MAU 
supports a user’s ability to judge their capabilities to solve a task or to attain a certain 
goal. By defining the goals e.g., following Bloom’s taxonomy (Bloom 1956; 
Anderson/Krathwohl 2001) as well as outlining the required individual skills and 
capabilities to attain the goals, the mobile learning application can help someone to 
judge if they are up to the task. 

As a theoretical as well as a practical contribution, we offer ways to build better mobile 
learning applications on the basis of our model as well as the IPMA implications for 
DSR. We specifically focus on the MAU determinants with higher importance but lower 
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performance, since these determinants show the need for action and room for 
improvement. Based on insights that we gained from the IPMA, we formulate three 
design principles as prescriptive knowledge (Chandra/Seidel/Gregor 2015).  

Design Principle 1: UI output (i.e., learning content) should be presented effectively – 

just as much information as needed – to reduce the user’s cognitive load. 

Design Principle 2: UI structure should be based on learning goals and difficulty levels 

to enable the user to orient themself in the learning progress and set milestones. 

Design Principle 3: Application design (i.e. performance, initial orientation, visual 

impression) should be based on standards, since distracted and irritated learners cannot 

concentrate on the learning tasks e.g., by offering additional instructions or help, 

visualization of the learning progress and short loading time. 

Studying real world problems with a mobile device that provides minimal support might 
result in users’ orientation loss and poor learning outcomes (Dunleavy/Dede/Mitchell 
2009). Providing additional help or instructions to guide the learner when starting 
mobile learning training – e.g., by procedural scaffolds as a relevant concept from 
educational research (e.g., Huang/Wu/Chen 2012) – could improve usability. By 
highlighting relevant challenges in mobile learning environments, such procedural 
scaffolds could facilitate initial orientation and navigation in mobile learning application 
(Hannafin/Kim/Kim 2004) and, thus, engage mobile usability. Moreover, being used to 
commercial applications with great performance and design, users of mobile learning 
applications are not willing to be disadvantaged.  

Overall, our study results contribute to the goal of design sciences that seek to identify 
field-tested and grounded rules for the design of artifacts (van Aken 2004). Our three 
design principles can be applied by mobile learning providers and engineers to better 
develop mobile learning applications against the backdrop of a high usability. 

Moreover, these design principles highlight how content is displayed and how learning 
processes are structured by such an application. Therefore, our research also contributes 
to the body of knowledge concerning factors like cognitive load and teaching 
approaches like scaffolding. Cognitive load argues that extraneous load, which is 
induced by the presentation of learning content, needs to be reduced in order to achieve 
better learning outcomes (Kalyuga 2007). Scaffolding, as a temporary support in the 
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learning process, may also help overcome cognitive load issues (Doering/Veletsianos 
2007) as well as guarantee a higher degree of usability. By logical and expectable 
structuring of the UI to address the challenges of the learning process, mobile learning 
outcomes can be strengthened. 

4.6 Limitations and Future Research 

The study at hand has two major limitations, which should be addressed by future 
research endeavors. On the one hand, we recognize threats regarding the external and 
internal validity in terms of generalizability and unambiguousness of the study results 
(Christensen/Johnson/Turner 2010; Bordens/Abbott 2011). The internal validity could 
be compromised by the convenience sample’s characteristics (Bordens/Abbott 2011). 
Furthermore, constituting a non-probability sampling, inhomogeneity threatens the 
internal validity. Since everybody was allowed to participate in the free simulation 
experiment on a voluntary basis, self-selection effects could be a problem in the sample. 
Moreover, social media platforms, such as e.g., facebook, were used to recruit the 
participants. In this regard, the participants’ perception regarding an “innovative” 
mobile learning application might differ from the perception of the basic population, 
thus, biasing the results. Taking these aspects into account, future research endeavors 
should evaluate the model using a sample that is homogenous. For instance, when 
considering samples with elderly users that want to make use of mobile apps for lifelong 
learning, usability results may differ from this sample. Future studies should in 
particular compare IPMA results concerning MAU and contrast our findings with 
additional insights. Another risk regarding the external validity of our study relates to 
the application of a web-based mobile learning application prototype. The used 
prototype included all typical functions of a mobile learning application and provided a 
good usability. Notwithstanding, even if the participants were able to use the web-based 
prototype as naturally as possible, the prototype is no substitute for a mobile learning 
application that is used in reality. However, we took this limitation into account to 
control for the already mentioned effects such as different phones or different screen 
resolutions. Still, future research should assess the model through the application of field 
experiments. 

On the other hand, we cannot fully exclude common method biases in our study. As 
described in section 4.3.3 regarding the conducted data collection and applied modeling 
methods, we took distinct procedural remedies into account to avoid these biases ex-
ante. Moreover, a Harman’s single factor test was conducted, which indicated that 
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common method variances should not be an issue in this study. Nonetheless, also the 
conducted test comes with limitations (Podsakoff et al. 2003). In this regard, future 
research endeavors should also examine objective outcomes of mobile learning such as 
knowledge acquisition or actual use behavior instead of for example self-efficacy as a 
meta-cognitive learning outcome or performance expectancy. 

4.7 Conclusion 

MAU is a critical factor in positively shaping the outcomes of mobile learning. To 
evaluate the influence of MAU, we conducted an empirical study in the domain of 
mobile learning. We implemented a prototype of a mobile learning application, gained 
data by conducting a free simulation experiment, and analyzed our theoretical model by 
applying a PLS-SEM approach. With a formative modelling of the MAU determinants 
in a second-order model, we evaluate the impact of each MAU determinant. Moreover, 
the IPMA informed us about the performance of each determinant. Thus, our study 
highlights that MAU is a crucial construct for mobile learning applications whose design 
should concentrate on UI output and structure as well as application design in general 
to address issues like cognitive load. Our results also show the influence of MAU on 
compatibility, self-efficacy, and performance expectancy. Furthermore, our results 
reveal that compatibility acts as a partial mediator for MAU on performance expectancy.  

Indeed, the discussion about usability for mobile application is on-going, and our results 
are one of the first attempts to investigate this important phenomenon in mobile learning. 
Nevertheless, in this study we can already offer theoretical and practical starting points 
for how MAU can be enhanced during the design process. Thus, IS and HCI research 
could take our results as a starting point and further investigate how mobile learning and 
usability are intertwined, e.g., by considering cognitive aspects such as cognitive load 
more explicitly or integrating our results into rigorous design science approaches 
(Lyytinen 2010). 

  



 

 95 

5 Design and Development of a Mobile Learning Application for 

Chinese Vocational Students49 

In this section I will answer the second RQ of my thesis, which is as follows: 

RQ 2: What is a possible design for a mobile learning application that supports 

learners during their practical training? 

Overall, China witnesses a pressing shortage of well-trained specialist, e.g., in the 
automotive sector, since occupations such as car mechanics are oftentimes solely trained 
in educational institutions. Thus, learners have only limited access to apply their 
acquired theoretical knowledge in practical training.  

To answer RQ 2 of this thesis, a mobile learning application was developed that aims to 
support learners during their practical training. As a methodological foundation for my 
design purpose, I followed a DSR approach (Peffers et al. 2007), whereby the 
development of the mobile learning application refers to the preliminary design cycle; 
the cultural adaptation, which I describe in section 6, refers to the latter design cycles. 

To allow for a general comprehension of the developed mobile learning application and 
the introductory context, I will outline the school-based training of automotive 
mechatronics in China and refer to the handling and description of the developed mobile 
learning application. Furthermore, technical aspects are outlined. Finally, the mobile 
learning application is analyzed with regards to the educational objectives that are 
addressed to enrich the practical training.  

  

 
49 This section and including subsections are partly based on Ernst et al. (2018) and Ernst/Janson/Söllner 
(2017). I thank my coauthors, as well as the reviewers of the Handbook Mobile Learning and the 
International Conference on Wirtschaftsinformatik for their valuable feedback on my work. Moreover, 
parts of this section will be published in the kuLtig Abschlussband.  
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5.1 Introduction 

In China, many skilled occupations are not taught in a dual educational system with a 
tight interconnection between acquisition of knowledge and its practical usage but in 
educational institutions. Especially in the case of skilled occupations that, besides 
theoretical knowledge, also require problem solving competencies, there is a lack of 
realistic scenarios to develop such competencies. As a result, China witnesses a pressing 
shortage of well-trained specialists, e.g., in the automotive sector. Mobile learning can 
be part of a solution here, since it provides direct feedback and enables learners to 
acquire knowledge at the workplace. Still, research has shown that in cultural regions 
such as China, learning styles, ways of learning (Hofstede 1986) as well as the usage of 
IT differ (Leidner/Kayworth 2006), which obstructs the implementation of IT solutions 
designed in western countries without any cultural adaptation. 

Aim (amongst others) of the research project kuLtig (please see section 1.3) is therefore 
the development of a mobile learning application for the vocational training of 
automotive mechatronics in China that enables a contextual acquisition of competencies 
and takes target group specific requirements into account. The present section as well as 
section 6 show a systematic prototype development and adjustment that considers the 
target group in the design process to increase learning success as the dependent variable. 
Against this background, the theory of IT-culture conflict (Leidner/Kayworth 2006) is 
used as a kernel theory (Gregor 2006) to adjust the mobile learning application to the 
values of the target group. The surveying of the requirements is based on an analysis of 
potential conflicts, in turn enabling a precise adjustment of the mobile learning 
application (please see section 6). In contrast, the following section shows the overall 
design and evaluation process of the mobile learning application “MoKe” and provides 
information regarding the school-based vocational training, the app’s technical 
background, its functionality, and the implemented educational objectives.  

Overall, the development process of the mobile learning application follows a DSR 
approach (Hevner et al. 2004; Peffers et al. 2007) which shows an iterative prototype 
development.50 Figure 20 visualizes the approach.

 
50 The DSR project, as shown in Figure 20, is a simplified and generalized presentation of the conducted 
steps to finally create the culturally adapted “MoKe” application. In this regard, e.g., usability tests, 
discussion panels with professional didactics, etc. are not included, but also had an impact on the design 
project.  



 

 

 

  

Figure 20:   DSR Project to Build and Culturally Adapt the Mobile Learning Application51 

Source: Adapted from Ernst/Janson/Söllner (2017).

 
51 The striped sections are not or only partially part of this thesis. The overall problem statement was specified by the research project. The first details regarding 
the introduction setting were collected by project colleagues who were already working on the project and collecting data at an earlier point of time. Nevertheless, 
these insights coincided the experiences I made throughout my observations in China. Although my conducted research is based on high-fidelity prototypes, it is 
desirable to finally create a marketable product. Thus, the “final service” is illustrated as intended outcome. 
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As the illustration shows, the mobile learning application “MoKe” was developed in 

three major design cycles (preliminary, first, and second design cycle). Figure 21 

illustrates the iterative prototype development.  

 

Figure 21:   Iterative Development of the Prototypes 

Source: Ernst/Janson/Söllner (2017). 

The first design cycle refers to the overall development of the service idea and the 

corresponding paper-based prototype. In contrast, the second and third cycle 

predominantly focus on the cultural adaptation and adjustment of the mobile learning 

solution. Overall, an analysis of the current situation in Chinese vocational schools 

started the development process and provided an initial understanding of the problems 

and challenges that should be faced. Against this backdrop, the following subchapter 

outlines the current situation of the school-based training of automotive mechatronics in 

China as it could be observed in two vocational schools. These initial insights also 

served as a foundation to set goals and requirements the project consortium aimed to 

meet and reach with the planned mobile learning solution. In order to elaborate the draft 

of the mobile learning application manifold prototypes in varying degrees of maturity, 

e.g., paper-based prototypes and low-fidelity prototypes designed with Microsoft 

PowerPoint and the Justinmind Prototyper software, were built. At this very early stage, 

a first evaluation was conducted in Chinese vocational schools. In this regard, the 

evaluation should provide first insights regarding the overall suitability of the mobile 

learning application. The paper-based prototype that was evaluated included cultural 

aspects that were considered suitable for the Chinese target group. The evaluation was 

conducted in China with a sample size of n=113. The perceived ease of use (PEOU), the 

perceived usefulness (PU), and the intention to use (ItU) the mobile learning application 

were assessed (Davis 1989). The PEOU of the mobile learning application was rated 

with a mean value of 5.26, the PU with a mean value of 5.08 and the ItU with a mean 

value of 5.12. Since the evaluation provided first indications for the suitability of the 

t1 t2 t3t0 Preliminary Cosiderations First Design Iteration Second Design Iteration
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mobile learning solution, the development of the high-fidelity prototype and its cultural 

adaptation constituted the next steps. Section 6 reveals insights regarding the two final 

design cycles. 

5.2 The School-based Training of Automotive Mechatronics in China 

The context for the implementation of the mobile learning application is the school-
based training of automotive mechatronics at two vocational schools in China. The 
vocational schools that cooperated with us52 in the scope of the project kuLtig are the 
Yizheng Technician College and the Hefei Vocational and Technical College. Both 
vocational schools are situated in the eastern part of China, in two provinces (Jiangsu 
and Anhui) that are characterized by industry. Moreover, both schools are embedded in 
the Chinese educational system. Thus, the practical training is solely conducted at the 
vocational schools. Companies that take on trainees are not involved in the educational 
process.  

In the course of several visits, the learning environment as well as the structure and 
procedure of the practical and theoretical teaching units were studied in a preparatory 
study at both vocational schools. This was, for example, done by analyzing documents, 
especially the learning material the learners used. Furthermore, observations were made 
in various education and training programs. Based on these analyses, the learning and 
teaching scenario at both vocational schools can be described as follows: The training 
of automotive mechatronics is carried out in a teacher centered way. Many teaching 
units are supported by PowerPoint presentations. Practical exercises are held at 
demonstration cars. Due to an average class size of up to 40 students, only a few students 
can actively participate in the phases of practical exploration on the vehicle. The 
majority of learners can only observe the work steps of the teacher or of the few students 
that can work simultaneously on the demonstration car. Figure 22 shows a classroom 
for practical training as it can be found in the cooperating vocational schools. 

 
52 When referring to “us”, I also refer to the project consortium of the project kuLtig.  
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Figure 22:   Schematic Depiction of the Practical Training in Chinese Schools 

Source: Own Illustration. 

The classrooms for practical training are mostly equipped with circa five demonstration 
cars of different car manufacturers. A defined workplace offering a movable tool chest 
is provided for the exploration of and exercises on each vehicle. Training comprises 
typical repetitive tasks such as tire changes or draining the engine oil. After each 
exercise, the workplaces have to be tidied up and returned to their original state. Besides 
these practical workplaces, plenty of stools are available so that learners can sit down 
and observe while practical exercises are being conducted. 

As the learners can only practice on demonstration cars that are neither damaged nor 
especially prepared for the training, deficits in the mediation of problem solving and 
analytical skills can be determined. Furthermore, it could be observed that books and 
workbooks play a major role when conducting school lessons. Oftentimes, students 
solved exercises in their workbooks while others were conducting a practical training at 
the vehicle. On the one hand, it could be observed that the theory books are highly text 
based and contain only few illustrations. The workbooks, on the other hand, offered 
numerous exercises and could be written on by the students, especially to practice tasks 
that have a high relevance in the examinations. 

board
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5.3 Features and Description of the “MoKe” Application 

The mobile learning application “MoKe” was developed on the basis of the results of 
the analysis of the initial situation in vocational schools. In general, the following 
overarching objectives that go beyond general requirements like, for example, an offline 
capability could be deducted from the preparatory study. The requirements had a 
significant impact on the basic functional design of the mobile learning application. 

• The mobile learning application aims to enable a large number of students to 
work on the vehicle at the same time. 

• The mobile learning application aims at introducing those students that are 
still in an early phase of the training to the vehicle and explaining basic 
functions of car components. 

• The mobile learning application aims at teaching problem solving and 
analyzing competencies to those students that are in an advanced phase of 
their training. 

• The mobile learning application aims at taking up on real problems from 
automotive workshops and teaching the proceeding of an error and root cause 
analysis to the students. 

These objectives formed basic requirements that were incorporated and considered in 
early stages of the development of the application. 

5.3.1 Handling and Features  

“You can’t teach people everything they need to know. The 

best you can do is position them where they can find what 

they need to know when they need to know it.” 

(Seymour Papert)53 

Building on the deduced objectives, the implementation of the mobile learning 
application into the practical training will enable a new form of competency acquisition. 
One of the established objectives was to enable a large number of the learners to work 
on and to explore the car simultaneously. For this purpose, several QR codes were 

 
53 Seymour Aubrey Papert (*1928 ✝2016) mathematician, computer scientist, and lecturer. 
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attached to the car, serving as an interactive medium between the vehicle and the 
learning application. Each QR code stands for a specific component of the car. Figure 
23 shows how the interior and a car body that were prepared for the mobile learning 
application may look. 

 

Figure 23:   Schematic Depiction of the Functionality of the “MoKe” Application 

Source: Own Illustration. 

As the demonstration car is equipped with QR codes throughout the car body, in the 
interior, and the engine compartment, several students can use the mobile learning 
application at the same time, each with their own smartphone. In addition to imparting 
basic knowledge by scanning the respective QR codes (task 1), problem solving and 
analyzing strategies are taught through different digital problem scenarios that could 
also be described in this way by customers in workshops (task 2). Such scenarios could, 
for example, be a poorly illuminated road or a steering wheel that vibrates at high speed. 
By scanning the QR codes that are attached to the potentially defective parts, students 
can practice the strategic approach to solving this problem. Furthermore, the students 
become familiar with different problem causes that could have led to this damage.  

In the following, both tasks are systematized regarding their process flow. 
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Figure 24:   Event-driven Process Chain Diagram Outlining Task 1 

Source: Own Illustration. 
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Figure 25:   Event-driven Process Chain Diagram Outlining Task 2 

Source: Own Illustration. 
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The mobile learning application offers two different types of learning tasks, each 
referring to different kinds of knowledge acquisition. The first type of learning task 
imparts basic knowledge about the automotive parts of the car, allowing learners to 
acquire declarative knowledge (Dienes/Berry 1994). 

The process of the first task is as follows: First, the learner chooses a subtask of the first 
task. The task starts by displaying a component of the car and the request to search for 
the respective component on the vehicle and scan the QR code attached to it. The 
components are displayed randomly so that all learners search for different components 
at a given moment and, therefore, do not interfere with each other or are given the 
opportunity to cheat. Once the correct component is scanned, information about the 
automotive part is provided. If, however, an incorrect QR code is scanned, the picture 
of the automotive part is displayed once more, and the learner can start the scanning 
again. Information on the component is provided once the correct QR code has been 
scanned. After reading this information, the learner is asked to answer a multiple-choice 
question referring to this automotive part. If needed, the learner can also load more 
information on this specific part. After answering the multiple-choice question, the 
solution is provided. The next automotive component follows. In total, 10 to 12 
automotive parts constitute one subtask. After the completion of all questions, an 
assessment of the learner’s performance regarding the multiple-choice questions is 
provided. Figure 26 illustrates the first task provided by the mobile learning application. 

 

Figure 26:   Not Adapted Mobile Learning Application – First Task 

Source: Own Illustration. 
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5) Next automotive component 

6) Feedback based on the results from the multiple-choice questions 

 
The second task facilitates the acquisition of procedural (Dienes/Berry 1994) and skill-
based knowledge (Kraiger/Ford/Salas 1993). 

After choosing a task from the second type, the learner can choose from different 
problem scenarios that are each sketched by a picture and an error description. After the 
learner had the opportunity to study the problem, the learner is directed to a first 
multiple-choice question that queries error causes that may potentially have led to the 
outlined damage. Direct feedback will be given after completion of this question. After 
this, the learner is asked to scan automotive parts on the vehicle that may potentially 
have caused the outlined damage. The total number of causal components is illustrated 
by small boxes that are gradually filled with each correctly scanned automotive part. 
Additional information on the damage identification or the repairing is provided once 
one of these boxes is filled. The scanning can be repeated any number of times if an 
incorrect component is scanned. After the successful scanning of all automotive parts, 
the task ends with a multiple-choice question for consolidation and a final resolution of 
the actual error cause. The learner can now switch to the next problem scenario. Figure 
27 illustrates the second task provided by the mobile learning application. 

 

Figure 27:   Not Adapted Mobile Learning Application – Second Task 

Source: Own Illustration. 
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6) Correctly scanned cause of damage including information on damage 

identification and/ or repair 

 

Overall, the design of the unadapted mobile learning application is aligned with the 
needs of learners in vocational training. The design is rather minimalistic to keep 
learners focused on learning materials and learning processes during the use of the 
mobile learning application. Moreover, the mobile learning application should be used 
voluntarily by the learners. The learners can either use the mobile learning application 
during class to enrich their practical training or in their free time as an additional source 
of learning.54 

5.3.2 Technical Background 

At first, I decided to develop the mobile learning application on basis of an open source 
framework called “Phonegap”55 that allows for hybrid mobile application development. 
The chosen framework Phonegap allows to develop apps that can run on different 
devices, regardless of their operating system, like, e.g., Android and iOS, using only one 
code fragment. Unfortunately, this approach turned out to be rather error-prone and 
time-consuming. Against all expectations, a lot of adjustments had to be made for the 
application to accurately run on different operating systems. As the mobile learning 
application was still in a very early stage of development, I decided to develop for the 
operating system Android without a separate framework. Google’s operating system 
Android is the global market leader with a market share of around 87,7 percent in 2017 
(Gartner 2017). The written code is based on the object-oriented language Java. In 
addition, the oftentimes bad network coverage as well as the lack of wireless network 
connection are considered in the development of the application. Learning contents are 
stored in a databank within the mobile learning application and can be accessed directly 
(without access to the internet). If needed, further information and literature can be 
loaded from the learning environment in order to consolidate the basics. The learning 
environment offers the user a pleasant depiction of the content on both small as well as 
large screens based on a responsive template. Furthermore, the mobile learning 
application stores the current score and processing status, allowing for a step by step 
processing of the tasks. If the user wishes to re-run through the application, the data can 

 
54 Operating instructions for the (culturally adapted) “MoKe” application including step-by-step 
screenshots are outlined in the Appendix B. 
55 For further information, please see https://phonegap.com/about/.  

https://phonegap.com/about/
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be reset in the menu. Now, the student can, again, explore automotive parts and test their 
knowledge in this area. 

5.4 Implementation of Educational Objectives 

Based on the theoretical framework deduced from the existing literature in the areas of 
educational objectives (please see section 2.1.2), this section shows how educational 
objectives56 can be derived from the target context and implemented in the “MoKe” 
application by developing a mobile teaching and learning scenario. The “MoKe” 
application was supposed to mediate competencies in inter alia the areas of problem 
analysis and problem solving. 

The following objectives were relevant for the function design: The mobile learning 
application was supposed to enable a large number of students to explore the car at the 
same time, so that students in the lower classes become familiar with the basic functions 
of particular automotive components as well as the buildup of the motor vehicle. 
Furthermore, the mobile learning application was supposed to support students of the 
higher classes in learning how to conduct an error cause analysis by means of application 
scenarios. In addition, students of all classes were supposed to be able to review their 
own learning success. These objectives formed essential requirements that were 
incorporated into the early stages of the app development and translated into educational 
goals. 

The cognitive educational objective shown below can be derived from the objective that 
was defined for students of the lower classes: 

A1: Factual knowledge/remember  

The learners are able to name the parts of the car body using the correct technical 
terms. 

Figure 28:   Cognitive Educational Objective: Factual Knowledge/Remember 

Source: Ernst et al. (2018). 

 
56 The educational objectives are the same for the blue basic and the yellow culturally adapted version 
of the “MoKe” application. 
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The educational objective addresses factual knowledge regarding “terminological 

knowledge” and “knowledge of specific details and elements” on the cognitive process 
dimension remember; it can thus be categorized into row A1 (cf. Table 3 and Table 4). 

To implement this educational objective in consideration of further requirements, the 
mobile learning application asks the students to search specific automotive components 
(among them parts of the body, as the educational objective suggests) and to scan the 
attached QR code. If the correct QR code is scanned, information on the specific 
automotive component is shown. 

 

Find the 
illustrated 
automotive 
component 
and scan the 
appropriate 
QR code.  
 

 

The windshield, also called front screen 
(…). Furthermore, it functions as 
protection from wind and particles in the 
air flow. 
The windshield usually consists of 
laminated safety glass, which is 
composed of a minimum of two 
interconnected glass plates. A highly 
tear-proof, elastic composite film is used 
as an intermediate layer. (…) 

Figure 29:   Types of Tasks to Teach Factual Knowledge 

Source: Ernst et al. (2018). 

After reading all information, the students can test their knowledge regarding the 
respective automotive component with the help of a multiple-choice question and thus 
review their learning success. An overall feedback is given after the students have 
finished 10 to 12 automotive components. Besides the implemented multiple-choice 
questions other automatically evaluable tasks that are characterized by a selection of 
solutions are true and false statements, single-choice questions, assignment tasks, and 
error marking tasks (Mayer/Hertnagel/Weber 2009). These automatically evaluable 
tasks offer the advantage of giving the students direct feedback after answering. An 
intervention of the teacher is not necessary. Besides the review of factual knowledge, 
automatically evaluable tasks are also a suitable instrument to review other knowledge 
dimensions (Mayer/Hertnagel/Weber 2009). For example, a single-choice task can be 
used to reproduce both factual and conceptual knowledge and, besides the cognitive 
process dimension remember, can also address more complex process dimensions such 
as understand and apply. Examples can be found in Mayer/Hertnagel/Weber (2009). In 
this regard, Mayer/Hertnagel/Weber (2009) collected and illustrated different task 
variations. 
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Another educational objective, which can be derived from the general objectives of the 
mobile learning application and which is dedicated for students of the higher classes, 
could be as follows: 

C1: Procedural knowledge/remember  

The learners are able to reproduce a technique respectively method to identify the 
cause for a case of damage. 

Figure 30:   Cognitive Educational Objective: Procedural Knowledge/Remember 

Source: Ernst et al. (2018). 

The educational objective addresses procedural knowledge regarding the “knowledge of 

subject-specific techniques and methods” on the cognitive process dimension remember 
and is thus categorized into row C1 (cf. Table 3 and Table 4). 

For the implementation of this educational objective, a marking task was used. Marking 
tasks are especially useful for identification and diagnostic exercises in authentic 
teaching and learning scenarios and are thus also useful to conduct a damage analysis, 
as it is suggested by the educational objective (Mayer/Hertnagel/Weber 2009). Within 
the learning application “MoKe”, the students can first choose between different kinds 
of damage descriptions. The damage descriptions are held short and do not offer solution 
options. The following illustration shows the damage descriptions of the “MoKe” 
mobile learning application. 

 

 

The headlights of the car 
illuminate the road 
poorly. 
 

 

The steering wheel 
trembles when driving. 
 

    

 

The battery needs to be 
charged repeatedly. 
 

 

A poor breaking effect 
is achieved despite fully 
hitting the break. 
 

Figure 31:   Task to Analyze a Case of Damage 

Source: Ernst et al. (2018). 

Once learners have chosen a case of damage, they are asked to answer a multiple-choice 
question that tests possible error causes. After answering the question, the learners 
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receive direct feedback in order to be able to successfully solve the following marking 
task. Within the marking task, the learners are asked to scan automotive parts that 
possibly might have caused the damage described in the beginning. The total number of 
automotive parts causing the damage is displayed using small fields that fill with each 
automotive part that was scanned correctly. If one of these fields is filled, more 
information concerning the damage identification and removal is given. A precise 
review of the educational objective is not required, since the small fields highlight how 
many possible error causes are still undiscovered. 

 

The 
headlights 
of the car 
illuminate 
the road 
poorly. 

 

Visual inspection of the fuse 
 

Information 
to identify 
the damage 
or to resolve 
the 
respective 
causes… 

 

Visual inspection of the 
connecting plug 
 

Visual inspection of the halogen 
lamp 
 

Visual inspection of the diffusing 
disc 
 

Check headlight setting 
 

Check battery voltage 

Figure 32:   Marking Task to Teach Procedural Knowledge 

Source: Ernst et al. (2018). 

The students get further information on how to analyze or resolve the damage for every 
possible error cause. Thus, knowledge is also imparted “how to do something” 
(procedural knowledge), which enables the students to apply techniques and methods at 
the car. Besides lower educational objectives, higher cognitive process dimensions are 
also activated. After successfully working on the marking task, the students should be 
able to apply their knowledge regarding cause analysis to other situations (routine and 
new problems). The learners should succeed by establishing a relation to a case of 
damage dealt with in the mobile learning application, which has certain relations to the 
unknown problem. 
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C3: Procedural knowledge/apply  

The learners are able to apply a technique respectively method to identify the cause 
of a damage to another unknown situation. 

Figure 33:   Cognitive Educational Objective – Procedural Knowledge/Apply 

Source: Ernst et al. (2018). 

Such a related issue would be, for example, a damage description such as “the lights of 

the car dazzle the oncoming traffic”. Here, the students would be expected to apply their 
knowledge about how to check the headlight setting to this unknown situation. 

Besides the educational objectives that address factual and procedural knowledge, this 
kind of damage analysis also addresses metacognitive knowledge. Metacognitive 
knowledge covers, among others, the awareness about one’s own level of knowledge 
and learning deficiencies (Baumgartner 2014). The independent control of the level of 
performance and the completion of damage analysis address these knowledge 
dimensions, as the students are able to reflect if they could have mastered these tasks in 
the workshop’s work routine. The students will get aware of their own learning process 
and will recognize learning deficiencies. Since the students are not forced to analyze, to 
explain or to interpret their own learning process when using the mobile learning 
application, if one would want to formulate an educational objective, one could 
reference the cognitive process dimension of remembering. 

D1: Metacognitive knowledge/remember  

The learners become aware of their own levels of knowledge and learning 
deficiencies. 

Figure 34:   Cognitive Educational Objective – Metacognitive Knowledge/Remember 

Source: Ernst et al. (2018). 

Following Gupta/Bostrom (2013) the scales to measure self-efficacy (Hollenbeck/Brief 
1987) can be use in order to test metacognitive knowledge. 

In addition to the cognitive area, the introduction of a mobile teaching and learning 
scenario also addresses other areas of the complete taxonomy according to Bloom 
(1974). At this point, I just want to briefly point out that affective goals such as for 
example emotional aspects of the user behavior should be questioned and assessed after 
the implementation of a mobile learning application into a traditional learning scenario. 
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In the present case, satisfaction with the learning process based on Gupta/Bostrom 
(2013) was measured using the scales according to Green/Taber (1980). The results of 
this study can be found in section 6. 

5.5 Interim Conclusion 

This section aims to provide a possible design for a mobile learning application that 
supports learners during their practical training. Applying the DSR methodology 
(Peffers et al. 2007), I developed and evaluated the presented mobile learning 
application “MoKe”. With the conception and realization of the “MoKe” application, I 
acquire design knowledge addressing the real-world problem of Chinese vocational 
trainees having a lack of realistic scenarios to develop problem solving competencies. 
Since the generated knowledge is less mature and specific, I contribute a “situated 

implementation of an artifact” (level 1 contribution) to the archival knowledge base 
(Gregor/Hevner 2013). Against this backdrop, I emphasize that the “MoKe” application 
will be refined in further design cycles in regard of cultural adaptation (please see 
section 6).  

Based on the taxonomy of educational objectives (Anderson/Krathwohl 2001), I 
demonstrated how distinct educational objectives can be taken into consideration when 
designing a mobile learning application. In this regard, the first level was directed to 
novices to enable the acquisition of factual knowledge to enable them to allocate distinct 
car parts and to take away the fear of interacting with the car, since the vocational 
trainees very rarely come into contact with demonstration cars and, thus, might have 
reservations. Moreover, scavenger hunt mechanisms (Holzinger et al. 2011) and fault 
tree analysis analogies were applied to enable trainees to understand and relate to the 
routine business of damage detection in a car service station and to foster seeking the 
right solution approaches, thus addressing procedural knowledge acquisition.  

Besides these aspects, the section outlines the functionality and technical background of 
the developed “MoKe” application and introduces the introductory context of practical 
training in Chinese vocational schools. Consequently, the described development serves 
as an example how mobile learning applications can be designed to address distinct 
requirements and to replace or enrich traditional learning scenarios. 
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6 Adapting Mobile Learning to Foreign Cultural Values – 

Evidence from a Design Science Journey in China57 

In this section I will answer the third RQ of my thesis, which is divided into two 
subquestions and, thus, address the third challenge of my research endeavor. The RQs 
are as follows: 

RQ 3: How can mobile learning be adapted to the cultural introduction context? 

 RQ 3a: Which IT-culture conflicts occur in the implementation of mobile 

learning in Chinese vocational schools and which design elements 

resolve them? 

 RQ 3b: To what extent does culturally adapted mobile learning positively 

influence learning outcomes of Chinese learners 

IS research emphasizes the importance of considering individual differences such as 
culture when using IT in learning environments. Integrating the “MoKe” application 
(please compare the previous section 5) into the context of Chinese vocation schools 
can be problematic because the values embedded in the “MoKe” application may 
conflict with the values of the introductory context. In this regard, the identification and 
addressing of potential conflicts is a crucial step to enable a smooth TML adoption and, 
thus, to increase the success of the integrated IT. 

To answer RQ 3a, I derive requirements from the theory of IT-culture conflict and from 
practice for the case of the “MoKe” integration in Chinese vocational schools. These 
requirements are then addressed by design elements and implemented in the mobile 
learning application. My research design for cultural adaptation comprises two design 
cycles showing a 2-step design process (please compare Figure 20 in section 5 and 
Figure 35 in this section) of adapting the mobile learning application to the target 
context’s values.  

 
57 This section is partly based on Ernst et al. (2015), Ernst et al. (2016). Moreover, this section is based 
on a research paper that is in editing to be submitted to the Journal of Management Information Systems, 
please compare: Ernst et al. (submit to). I thank my coauthors, as well as the reviewers for their valuable 
feedback on my work. Furthermore, I thank the reviewers, my mentors and the discussion group of the 
JAIS theory development workshop 2017 for their feedback and improvement suggestions.  
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To answer RQ 3b, I evaluate the utility of the culturally adapted mobile learning 
application by comparing it with a basic mobile learning application58 in two quasi-field 
experiments in Chinese vocational schools. My results show that cultural adaptation 
leads to significantly improved procedural knowledge as well as skill-based and 
affective learning outcomes.  

Finally, I propose a design theory to support the adaptation of TML solutions to fit the 
needs of a new cultural context. The design theory is grounded on the prior study results 
and constitutes one of my major theoretical contributions of this thesis. 

6.1 Introduction 

Managing global IT implementation projects is one of the key challenges in practice. As 
just one example, to migrate to SAP HANA, Siemens had to consolidate 53 enterprise 
resource planning systems around the world, affecting more than 160,000 users across 
numerous countries and various cultures (SAP 2017). When one-size-fits-all approaches 
for the global IT implementation are used, these projects oftentimes fail. One reason for 
the failures can be related to cultural differences. IS do not exist in isolation; they are 
embedded in social, organizational, and cultural contexts, i.e., the target context 
(Hoffmann 2014). Thus, if a new IS does not coincide with the values of the target 
context, it is likely to be rejected (Leidner/Kayworth 2006; Scholz 1990). To overcome 
this problem, many companies (such as Siemens in the example above) rely on 
developers who are very familiar with the target context. Such developers intuitively 
consider norms and values, and thus are able to detect hidden needs when designing new 
IS (Müller 2015; Köppen 2015).  

However, designing an entirely new IS for a completely new context is a rare case since 
most companies do not have design teams abroad. Most organizations try to leverage 
synergies and therefore rely on existing software solutions when going abroad to new 
markets. With China constituting the world’s second-largest economy (Jorgenson/Vu 
2016), it is highly attractive for companies who plan to open up new markets. 
Transferring IS used in western corporations to affiliated companies settled in China is 
common (Avison 2008). When it comes to TML, which describes learning 
environments that are mediated by different technology types, China constitutes the 
world’s largest importer for mobile learning products (Docebo 2016). In this regard, 

 
58 Section 5 provides further information and screenshots regarding the not culturally adapted version 
of the “MoKe” application. 
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mobile devices and their corresponding mobile learning applications are used to interact 
with the learning materials as part of the mobile learning scenario.  

A universal TML approach may not fit the needs of all learners (Swierczek and Bechter 
2010; Downey et al. 2005; Holtbrügge and Mohr 2010), since “for learning to be 

effective, it must be adapted to the cultural context in which it takes place” 

(Swierczek/Bechter 2010, 291). As it is inefficient and too costly to individually design 
and develop individual TML solutions for each cultural context, techniques are needed 
to adapt existing solutions to respective cultures. In extant research, culture is a widely 
recognized and advanced concept: e.g., cultural adaptive systems (Reinecke/Bernstein 
2013), Business Process Management (Schmiedel/vom Brocke/Recker 2013), and 
matching UI designs with cultural preferences (Reinecke/Bernstein 2013; Nordhoff et 
al. 2018). However, adapting and matching the user experience with cultural values is 
more complex and still under investigation (Kummer/Leimeister/Bick 2012). 
Consequently, the question arises of how IS providers can adapt their existing solutions 
in a way that does not infringe on the norms and values of the target culture. This makes 
it necessary to obtain an understanding of the cultural values of the target group and 
therefore their context (Davison/Martinsons 2016). 

In this regard, IS research refers to the theory of IT-culture conflict, which allows for a 
holistic view on the linkages between culture and IT and suggests that the role of culture 
within IT use goes mostly unnoticed unless a conflict occurs (Leidner/Kayworth 2006). 
By drawing on theory of IT-culture conflict, I propose a theory-motivated design 
approach to culturally adapt a mobile learning application for students in Chinese 
vocational schools dealing with the automotive sector.  

By adapting the mobile learning application to the cultural values of my target group, I 
aim to improve affective and skill-based learning outcomes as well as cognitive 
knowledge acquisition. To achieve my research goal, I follow an iterative DSR approach 
(Peffers et al. 2007). My study contributes to the greater body of knowledge with a 
nascent theory of design and action as an improvement for known problems (Gregor 
2006; Gregor/Hevner 2013). By appreciating the role of culture in TML, I also 
contribute to the exploration of cultural characteristics in the usage of TML 
environments (Chen et al. 1999) and show that the recognition of cultural values 
significantly influences learning outcomes. From a practical perspective, I give TML 
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providers guidance to adapt their mobile learning applications to foreign culture 
contexts. 

The remainder of this section is organized as follows. The next subsection explains the 
theoretical foundation for this study. In this regard, current research in the field of 
culture in TML is outlined. Then I present the overall research design. I proceed with 
the design and evaluation of my culturally adapted mobile learning application. I 
conclude with a discussion of the results, their implications, the limitations of my study, 
and avenues for future research. 

6.2 Culture in Technology-Mediated Learning 

Culture is a key factor when it comes to software development, since a user’s cultural 
background can influence how someone perceives (Reinecke/Bernstein 2013) and 
interacts with IT (Leidner/Kayworth 2006).  

Despite extensive research efforts in the research area of culture in IS 
(Kummer/Schmiedel 2016), only few studies use a cultural perspective to investigate 
the adaptation of TML. Whether it is research regarding culture in IS or TML, most 
studies refer to the value dimension of anthropologist Hofstede (1986) to explain and 
differentiate culture (Anakwe/Kessler/Christensen 1999; Mushtaha/Troyer 2007; 
Swierczek/Bechter 2010; Blanchard/Frasson 2005; Marcus/Gould 2000). Most studies 
in the field of TML investigate culture on a national level, whereas the organizational 
perspective on TML receives little attention. While they generally seek to explain 
culture and aim for the tangibility of a person’s culture, studies in the field of culture in 
TML present a heterogeneous research scope.  

Renner/Laumer/Weitzel (2015), Fischer/Kopp (2007), and Holtbrügge/Mohr (2010) 
conducted research on learning styles in consideration of cultural differences. Analyzing 
learning style preferences of 939 students, Holtbrügge/Mohr (2010) showed that cultural 
values influence preferred learning styles. Renner/Laumer/Weitzel (2015) analyzed the 
impacts of culture and learning styles on learning success. They measured learning 
success via a questionnaire that describes daily situations of a learner and asks for 
preferences of reaction. The results showed that national culture has an impact on 
blended learning success, which refers to a learning environment with combined media 
and traditional methods (Renner/Laumer/Weitzel 2015). With an emphasis on Chinese 
learners, Fischer/Kopp (2007) investigated the ability of Chinese learners to adapt their 
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learning style when facing a new teaching approach, and found that Chinese learners 
have problems in regulating and controlling the learning process.  

Apart from the learning style, a second thematic group focused on the system design of 
TML, examining it from different perspectives. In IS research, the work of 
Reinecke/Bernstein (2013) presents an approach to adapt a website to a foreign culture. 
However, in the field of culture in TML, most research considering the system design 
is based on cross-country comparisons. Two research streams are apparent. On the one 
hand, studies compare learning systems between countries (Kamentz/Womser-Hacker 
2003) and usability criteria (Downey et al. 2005) with the aim to build a system that 
reflects the cultural orientation of its users. On the other hand, differences regarding the 
content and UI of an e-learning system are studied to find dimensions for 
internationalization (Mushtaha/Troyer 2007). Investigating Belgian and Palestinian 
characteristics, the study revealed that cultural values should be taken into consideration 
when localizing e-learning.  

Nonetheless, these views concerning culture and IS oftentimes ignore that cultural 
values may have different reference points and are therefore hard to grasp 
(Kummer/Leimeister/Bick 2012). As such, I want to consider a more holistic and 
distinct view as presented afterwards. 

6.3 Methodology 

6.3.1 Overall Research Design 

I conduct a research project following a DSR approach (Hevner et al. 2004; Peffers et 
al. 2007). DSR provides an build-and-evaluate process to systematically create artifacts 
(Hevner et al. 2004). The DSR approach is an established methodology in IS literature, 
whereby the relevance of the research is related to the design’s applicability (Hevner et 
al. 2004; Benbasat/Zmud 1999).  

My main goal is to develop a mobile learning application that adapts to values prevailing 
in the implementation context of two Chinese vocational schools with motor mechanic 
learners. To achieve this, I base my design on the theory of IT-culture conflict 
(Leidner/Kayworth 2006) as a kernel theory (Gregor/Jones 2007; Walls/Widmeyer/El 
Sawy 1992). This procedure allows me to take into consideration the values embedded 
in my mobile learning application, the general IT values of my target group as well as 
group member values. Following Gregor/Jones (2007), my DSR project shows the dual 
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purpose of theoretical knowledge in Design Science. Firstly, I use theoretical knowledge 
as an input for informing my design by grounding my design science project on a kernel 
theory. Secondly, my design project shows how an artifact should be built to match 
certain contexts and to achieve the desired outcomes. 

6.3.2 Design Cycles 

To clarify my theoretical considerations and my chosen methodical approach, I first 
outline my research design, which comprises two design cycles as depicted in Figure 
35. 

 

Figure 35:   Design Science Research Project 

Source: DSR According to Peffers et al. (2007). 2-Step Design Process According to 

Meth/Mueller/Maedche (2015). 

I start the first design cycle by defining the specific research problem. Guided by this 
problem awareness, I elaborate on theory of IT-culture conflict (Leidner/Kayworth 
2006) as a theoretical basis for my mobile learning design. To apply this theory, I rely 
on multiple sources. I first review literature on Chinese learners’ and IT values. Second, 
I use previous observations in the Chinese vocational schools, interviews, and document 
content analysis such as learning material.59 Based on these rich insights, I 
systematically expose culture conflicts that occur between identified values and values 
imbedded in my mobile learning application. Using this knowledge, I conceptualize 
preliminary design principles addressing the exposed IT-culture conflicts and translate 

 
59 These insights were partly gained by the project consortium.  
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these into design elements that I then implement in my mobile learning application. To 
collect feedback on my target group’s mobile learning acceptance and on learning 
outcomes, I test the mobile learning application in two Chinese vocational schools. I 
trace observations and feedback back to my initial design decisions to improve the 
design of my mobile learning application.  

In the second cycle, I use insights gained from the first cycle’s demonstration and 
evaluation phase. In addition, I conduct focus group workshops to ascertain values my 
specific target group shares. The concept of a focus groups workshop is defined as 
generating ideas in a moderated discussion with a group of individuals with 
homogeneous characteristics (Greenbaum 1998). I want to make sure to also grasp 
cultural values that learners in the automotive sector share, which might differ from 
values teenagers of wealthier backgrounds or those attending higher education programs 
have. Thus, the focus group workshops are a crucial step to reveal values not shared 
nationwide, as is the case in large countries such as China (Li 1996; Cheung/Chow 
1999). I use these insights to adapt design principles and design decisions I initially 
made. Addressing the design and development phase of my second design cycle, I 
integrate my adapted design decisions into the mobile learning application. 
Subsequently, I evaluate the final artifact version in a quasi-experiment, small groups 
worked simultaneously on the car. Within this experiment, I measure distinct kinds of 
knowledge acquisition and technology acceptance to show beneficial effects of my 
design decisions. Then I conduct interviews with learners to gain qualitative feedback 
on my artifact design. Finally, I abstract and synthesize the design and evaluation results 
into a design theory for cultural adaptation of TML solutions. 

6.3.3 Grounding and Viability 

To ensure grounding and viability of my research, I follow the process steps proposed 
by Peffers et al. (2007), test my artifact in the field, and evaluate the outcomes during 
the fourth and fifth phase (demonstration and evaluation) of the first and second design 
cycle as depicted in Figure 35. For evaluation, I follow the framework of evaluating 
DSR as proposed by Venable/Pries-Heje/Baskerville (2016). As Venable et al. (2016) 
and Hevner et al. (2004) point out, the evaluation of design artifacts and design theories 
is a key activity in DSR and an important part of the research process. For the purposes 
of structuring the scientific evaluations and because an evaluation with real users in their 
real context was feasible, I draw on the framework for evaluation in DSR and follow the 
human risk and effectiveness evaluation strategy (Venable/Pries-Heje/Baskerville 
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2016). I choose a formative evaluation as it helps to form the design of the mobile 
learning application as early as possible within the process, thereby enabling detecting 
problems and improving the design of the mobile learning application. 

I conduct two distinct evaluations. The first evaluation takes place at the end of the first 
design cycle; the second evaluation at the end of the second design cycle. Both 
evaluations are rolled out as quasi-experiments conducted in the Chinese vocational 
school context. Since my mobile learning application is supposed to increase learning 
outcomes, I test my mobile learning application in a real-world learning scenario. Both 
evaluations involve interaction with the artifact and include an ex-post learning success 
control. Thus, I am able to demonstrate the artifact’s utility, quality, and efficacy as 
proposed by Hevner et al. (2004). 

6.4 Designing a Culturally Adapted Mobile Learning Application 

As Leidner/Kayworth (2006) state, groups are more likely to use a technology when 
their own values fit the values embedded within the technology. Following 
Delaney/D'Agostino (2015), who examined the challenge of integrating a new 
technology in an organization, changing the way things are currently done often meets 
skepticism and rejection. Consequently, users are either reluctant to use or will use a 
technology in unexpected ways when they recognize that the IT does not support the 
way they do things, their beliefs, or their expectations towards the IT 
(Koch/Leidner/Gonzalez 2013). In this regard, Chau et al. (2002) emphasize the 
importance of people feeling at home when using IT, including features that allow the 
audience to do so. This coincides with the findings of Krotov (2015), who argues that 
viewing mobile learning as a normal educational approach and not as a new way of 
entertainment constitutes a success factor in mobile learning. “[…] The quality and 

nature of learning are largely determined by the individual’s experience of cultures and 

technologies” (Chen et al. 1999, 228). Thus, I believe that users who use a mobile 
learning application they feel familiar with in terms of content presentation and handling 
will use it successfully. And conversely, users who do not feel comfortable using the 
mobile learning application as it does not support their values or even worse conflicts 
with their value proposition will use it in unintended ways and will have lower learning 
success.  

According to Kraiger/Ford/Salas (1993), training outcomes can be classified into 
affective, cognitive, and skill-based learning outcomes.  
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According to Gupta/Bostrom (2013), emotional aspects reflecting the user’s behavior 
are the core of affective learning goals. “It includes objectives which describe changes 

in interest, attitudes, and values and the development of appreciations and adequate 

adjustment” (Bloom 1956, 7). According to Gupta/Bostrom (2013), affective learning 
outcomes can be expressed in users’ satisfaction with their own learning process. When 
using a mobile learning application that coincides with the values they inherit, users feel 
that the mobile learning application supports their expectations towards the IT and gives 
them a sense of familiarity. For example, a group of game designers who value their 
smartphone for its hedonic characteristics will use a mobile app for training purposes, 
which is not only useful but also brings joy. Consequently, I assume that the users will 
perceive a higher satisfaction with the learning process provided by the mobile learning 
application when their values coincide with the values embedded in the mobile learning 
application. Hence, I hypothesize:  

H1: Learners who use the culturally adapted mobile learning application will achieve 

higher affective learning outcomes regarding their satisfaction with the learning 

process compared to learners who use the unadapted mobile learning application. 

The classification scheme of Kraiger/Ford/Salas (1993) also differentiates cognitive 
knowledge acquisition to evaluate the success of training outcomes. The cognitive 
domain “[…] includes those objectives which deal with the recall or recognition of 

knowledge and the development of intellectual abilities and skills” (Bloom 1956, 7). 
Concerning the acquisition of cognitive learning outcomes, I expect that the cultural 
adaptation of my mobile learning application will lead to a higher acquisition of 
declarative and procedural knowledge, whereby declarative knowledge refers to 
knowledge regarding facts and procedural knowledge comprises knowledge about how 
to do something (Anderson 1976). Since both knowledge types are considered in the 
mobile learning application (please compare section 5.4), I expect that learners using 
the mobile learning application that coincides with their cultural values will be less 
distracted using the application and thus will concentrate more on the learning content 
and the tasks provided. Furthermore, learners seeing their own values reflected by the 
application provided will take on the given learning goal given by the mobile learning 
application as their own and have the best chance to succeed. In consequence, I 
hypothesize: 
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H2: Learners who use the culturally adapted mobile learning application will achieve 

higher cognitive learning outcomes regarding the acquisition of declarative knowledge 

compared to learners who use the unadapted mobile learning application.  

H3: Learners who use the culturally adapted mobile learning application will achieve 

higher cognitive learning outcomes regarding the acquisition of procedural knowledge 

compared to learners who use the unadapted mobile learning application.  

In this regard, I also expect that the culturally adapted mobile learning application will 
lead to improved skill-based learning outcomes – which in this case refers to the ability 
to solve problems on the car. The acquisition of skill-based knowledge is another aim 
of the mobile learning application provided to the learners, since the mobile learning 
application includes damage descriptions and asks the learners to reflect on possible 
error causes. Hence, I hypothesize: 

H4: Learners who use the culturally adapted mobile learning application will achieve 

higher skill-based learning outcomes regarding the acquisition of skill-based knowledge 

compared to learners who use the unadapted mobile learning application. 

6.4.1 Research Setting 

My case pertains to the vocational training of motor mechanics, hereinafter referred to 
as learners, in two Chinese vocational schools. Since the values embedded in the initial 
(or unadapted) mobile learning application can come into conflict with the overall values 
of Chinese vocational students and their values regarding IT, I preemptively seek to 
identify these conflicts and address them by developing design adaptations. By changing 
the design and the learning process provided by the mobile learning application, I 
change the values embedded in IT and thus prevent potential system and vision conflicts 
from occurring. I concentrate on vision and system conflicts, since I integrate theory-
motivated design elements, thus changing the values embedded in the mobile learning 
application. Moreover, I assume that a mobile learning introduction solely has long-term 
effects on Chinese vocational student’s perception of the teaching and learning context 
as well as the learner’s perception of IT in general. Thus, I expect that the cultural 
adaptation has no direct implications for potential contribution conflicts. Figure 36 
summarizes my research endeavor. 
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Figure 36:   Design Adaptations to Change the Values Embedded in IT 

Source: Own illustration based on Koch et al. (2013). 

As a starting point for the conflict identification, I first outline the different value types 
as depicted by Leidner/Kayworth (2006): IT-values, values embedded in the IT-artifact 
and group member values. The derivation of the values relies on literature, previous 
observations, interviews, and document content analysis. 

The values embedded in IT refer to the values the unadapted mobile learning application 
comprises as well as values that are connected to the new learning scenario. The mobile 
learning application enables learners to learn in a context-sensitive way by using QR 
codes that are attached to a demonstration car in the vocational school environment 
(please compare section 5.3).  

IT values refer to the Chinese learners’ perception of IT in general. In this regard, 
smartphones play a very important role in Chinese society. Experts speak of the first 
“smartphone only” society currently emerging in China. Many Chinese teenagers spend 
three to four hours a day on their smartphones playing games, listening to music, instant 
messaging, and using social media (South China Morning Post 2017). While the 
smartphone has made its entrance into many areas of life, school education is still an 
exception. During visits to Chinese schools, I observed that all learners had to hand in 
their smartphones at the beginning of each class. The teacher stored the learners’ 
smartphones in bags specifically designed for this purpose, next to the teacher’s desk. 
After class, the smartphones were handed back to the learners. Besides IT usage, the 
design of multimedia products varies between China and Western countries as well 
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(Reinecke/Bernstein 2013; Marcus/Gould 2012). Overall, Chinese apps and websites 
are more colorful, richer in images, and a bit more playful than their counterparts from 
Western countries. The visual complexity of Chinese websites is significantly distinct 
from global designs (Nordhoff et al. 2018). For example, the shopping website Taobao 
(an Amazon equivalent) shows that pictures and a colored background are most certainly 
a dominant design feature in China. Furthermore, playful aspects such as little paws on 
top of the buttons for navigating between Baidu’s search results play a key role in the 
design of multimedia products. During my visits to Chinese schools, I observed that 
many learners installed playful fonts and backgrounds on their smartphones, reinforcing 
my perception of distinctive design preferences. 

Group member values refer to the Chinese learners’ perception of the teaching and 
learning context. In my context, the group member values refer especially to the 
learners’ perception regarding the practical training, since this training is the context for 
the mobile learning introduction. Practical training is part of the school education in 
Chinese vocational schools. In my case, the training is held in practice rooms within the 
schools, where several cars are provided for exercises. Traditional teaching approaches 
based on direct instruction are the most common type of teaching. Moreover, all learners 
frequently use textbooks and exercise books to acquire technical understanding 
regarding the car. Due to large class sizes averaging 40 learners, practical training is 
characterized by low problem orientation and few opportunities for exercises on the car. 
Tasks are specified by the teacher. The teacher gives instructions and guides the learner 
in the processing of tasks (please compare Appendix C.4 Regular School Lesson 
Observations – Practical Training). 

6.4.2 Requirements from Theory of Information Technology Culture 

Conflict – First Design Cycle 

First, I derive requirements from theory to examine IT-culture conflicts on a national 
level for my study of mobile learning applications in China; Table 15 lists these 
requirements. In this section, I address the first part of the objectives of the solution 
phase of the first design science cycle as shown in Figure 35. 

The first theoretical requirement deals with a system conflict within different learning 
concepts that are embedded in the IT artifact and concepts used in everyday school life. 
In China, the teacher plays a very important role in the learning process. The teacher 
guides the learners through different teaching cases and represents a person the learners 
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look up to (Gao 1998; Yu 1959). The teacher is a model of good conduct and learning 
(Gao 1998). In contrast to the lecturer-centered approach in Chinese schools where the 
effectiveness of learning is related to the excellence of the teacher (Hofstede 1986), 
mobile learning provides the possibility to learn in self-regulated ways (Sha et al. 2012). 
My mobile learning application enables the vocational learners to choose the place and 
time for their learning activities and allows the learners to improve outside the classroom 
on a self-regulated basis. In consequence, I assume that my mobile learning application, 
without administering guidance or instructions, might conflict with the Chinese learners 
being used to be guided through different tasks. To prevent a system conflict, the design 
of the mobile learning application should consider a lecturer-centered approach by 
providing additional guidance during the learning process (R1).  

The second system conflict requirement deals with the issue of a loss of face in the 
learning process. Redding/Ng (1983) point out that Chinese tend to lose face when 
feeling ashamed. Chinese learners generally feel immense pressure to obtain high 
academic achievements (Lin/Chen 1995). Examining mobile communication 
technology in Chinese schools, Rau/Gao/Wu (2008) call attention to the fact that media 
demanding self-exposure might increase the pressure to succeed. Thus, I assume the 
value of a fully transparent training process might conflict with the group’s value of 
feeling ashamed when bad scores are displayed to other learners or the teacher. Since a 
loss of face (Redding/Ng 1983) would hinder the use and effectiveness of the mobile 
learning application, the mobile learning application should ensure the learners’ 
anonymity to prevent such a loss of face and thus overcome a potential system conflict 
(R2).  

The last system conflict I could identify deals with different preferences regarding the 
design of the UI of my mobile learning application. Design preferences are a typical 
consideration of cultural differences in IS research (Kummer/Recker/Mendling 2016; 
Reinecke/Bernstein 2013; Marcus/Gould 2012). The Chinese target group of vocational 
students is used to different IT designs and might refuse to use a mobile learning 
application that does not take their preferences and design habits into account. I also 
recognize this need and therefore require my design to consider such preferences (R3).  

Cultural differences have a significant impact on the adoption of smartphones 
(Arpaci/Yardimci/Turetken 2013). Mobile applications in China are mainly used for 
relaxation and entertainment (CNNIC 2012). Reading, playing games, watching videos, 
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or listening to music are the main purposes for Chinese learners to use their smartphones. 
Hence, a vision conflict can arise when introducing a mobile application that does not 
consider habitual motives of usage but is instead solely designed for learning purposes. 
Thus, the last requirement deals with the consideration of the vision conflict to enable a 
fit of the specific IT artifact and the general values the user group assigns to the IT 
artifact (R4). 

Culture Conflict Requirements Derived from Theory (R) 

System Conflict R1) The mobile learning application should offer a lecturer-centered 
learning approach. 
R2) The mobile learning application should ensure the learners’ 
anonymity to the extent necessary to prevent a loss of face, for example 
when making a mistake. 
R3) The mobile learning application should consider UI elements that are 
preferred by Chinese learners. 

Vision Conflict R4) The mobile learning application should consider elements that reflect 
the Chinese learners’ expectations and views of mobile applications in 
general. 

Table 15:   Requirements Derived from Theory of IT-culture Conflict 

Source: Ernst et al. (2016). 

6.4.3 Requirements from Focus Group Workshops – Second Design Cycle 

Besides the theoretical derivation of the requirements, I conducted two focus group 
workshops with my target group to derive additional requirements from practice. 

I conducted my workshops in two vocational schools in China. Both schools are located 
in industry-oriented provinces in the east of China. The aim of the workshops was to 
identify expectations toward a mobile learning application and to get to know the 
learners’ cultural values on an organizational and subunit level. Therefore, I used the 
qualitative approach of focus groups because this method is considered effective to 
gather differing ideas and to generate meaningful information about consumer attitudes 
(Greenbaum 1998). The first workshop counted 22, the second workshop 19 
participants. The majority of the participants were male learners and in their first and 
third year of motor mechanics training, with an average age of 18.3 in the first workshop 
and 19.0 years in the second workshop. Thus, the workshop participants had common 
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age, origin, and profession, fulfilling the requirement of focus groups to consist of 
participants with homogeneous characteristics (Greenbaum 1998; Barbour 2008). I 
structured the focus group workshop following the collaboration process design 
approach by Kolfschoten/Vreede (2009), offering space for discussion and the exchange 
of information. The workshop procedure and description of each process step can be 
gathered from Appendix C.2. An early prototype of the unadapted mobile learning 
application was provided. With the unadapted mobile learning application at hand, the 
learners had to complete different tasks. For example, they were asked to study basic 
learning material, answer multiple-choice questions, and find solutions to complex 
problems. Afterwards, I guided the learners through different collaborative process 
steps.  

The first step of the collaborative process consisted of a brainstorming exercise. It served 
to collect the learners’ feedback about negatively perceived aspects concerning the 
application and their experience using the unadapted mobile learning application. After 
they had written down their change requests on cards, the learners were asked to discuss 
their wishes for improvement in groups of five. The discussion was moderated to 
guarantee that each participant had a clear conception of the written change requests. 
Similar change requests were compiled into clusters. These clusters were rated 
according to their perceived significance by attaching adhesive points to the respective 
change requests. 60 In the next phase, each group presented the aspects with the highest 
scores to the class. 

Hence, I address the objectives of the solution phase of the second design cycle, as 
shown in Figure 35. By conducting focus group workshops with my target group, I seek 
to gain deeper insights into the culture of my target group on an organizational and 
subunit level, since “a particular strength of the methodology is the possibility for 

research participants to develop ideas collectively, bringing forward their own 

priorities and perspectives [...]” (Smithson 2000, 116). 

The hereinafter described requirements from practice (P) resulted from the most 
prevalent aspects that were mentioned by at least two subgroups of the two focus group 
workshops. Most participants were not satisfied with the rather plain and minimalistic 

 
60 Aspects that referred to the overall functionality (usability of e.g., scanning QR codes), and the content 
of the mobile learning application were noted for further improvements, but not considered for the 
cultural adaptation.  
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UI of the mobile learning application I provided in the initial application. The learners 
asked for multimedia content and pictures to improve the design. They also described 
the color to be boring and monotone and asked for a color change. Thus, the first 
requirement derived from practice deals with the UI, which should include bright colors 
and animated pictures (P1). Furthermore, many learners mentioned the missing support 
of the mobile learning application to perform the tasks. They found the handling of the 
application difficult and asked for further advice and hints about how to use the 
application and perform the tasks since they oftentimes were accustomed to solve 
practical challenges in training on their own. I therefore noted that the mobile learning 
application should integrate instructions that provide guidance for performing the tasks 
(P2). The participants also asked for feedback after each task. Consequently, the mobile 
learning application should integrate direct feedback after the task performance (P3). 
These aspects were mentioned most frequently.  

Additionally, some learners asked for animated games and the chance to compare their 
results with others. I asked the learners whether the teacher should be informed about 
the scores they achieved on the application. All learners denied the forwarding of results 
to the teacher. Based on this information, I derived three additional requirements. First, 
the mobile learning application should integrate gamification elements (P4). Second, 
the mobile learning application should allow for a comparison of results (P5). Third, the 
mobile learning application should not provide any scores to the teacher (P6). 

Furthermore, I conducted a survey with the workshop participants based on the general 
workshop assessment to measure their satisfaction with the collaboration. The survey 
tested the participants’ perceived satisfaction with the workshop process and outcome 
(Briggs/Reinig/de Vreede 2014). All items were measured on a 7-point Likert scale. In 
brief, the results of the one-sample t-test with 4 as the reference value show that the 
average process satisfaction was rated 6.311 (p < 0.001) in the first, and 6.021 (p < 
0.001) in the second workshop. The satisfaction with the workshop outcome was rated 
5.736 (p < 0.001) and 5.810 (p < 0.001). The results reflect a high degree of satisfaction 
with the workshops and the results. 

6.4.4 Design Features to Overcome IT-culture Conflicts and Examples of 

Implementation 

Addressing the design and development phase of the design science approach, the 
following section deduces design elements concerning the identified requirements 
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derived from theory of IT-culture conflict. Furthermore, I describe how the design 
elements are integrated into the mobile learning application (see Table 16). 

To address the first requirement derived from the theory of IT-culture conflict (R1), I 
decided to integrate a virtual character. Virtual characters can be used in TML 
environments to facilitate learning and to give instructions on the learning process (Park 
2015). In my application, the virtual character appears whenever a teacher in a real 
learning scenario would talk, help, or provide guidance to the learners. The character 
gives instructional support, as it is very important for the learning success of Chinese 
learners who are being confronted with new teaching and learning styles (Fischer/Kopp 
2007). Figure 37 shows the virtual character.  

 

Figure 37:   Virtual Character 

Source: Own Illustration. 

Besides giving instructions on how to perform a task, the virtual character gives direct 
feedback on the learners’ learning results, thus addressing the additional requirements 
of feedback integration derived from the focus group workshops (P2 and P3). The life-
like virtual character has the appearance of a motor mechanic to help the learners 
identify with him. The appearance also concurs with the general Chinese attitude 
considering light skin to be beautiful (Hernig 2012). The virtual character gives 
instructions on how to perform a task and explains the initial cause of error at the end of 
a task. Furthermore, the virtual character offers praise for a job well done (this element 
was combined with gamification). 

To address requirements R3 and P1, I paid attention to the user group and their cultural 
background during the UI design process. Therefore, I implemented design elements 
based on existing UI research addressing the Chinese culture (Reinecke/Bernstein 
2011), drawing on a value-based approach (Hofstede 1980), and considering the 
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requirements derived from practice. According to the preferences of Chinese people, I 
adapted the UI taking culture-specific requirements into account. According to the meta-
analysis of Reinecke/Bernstein (2011) based on the insights of Hofstede’s dimensions 
(Hofstede 1980), Chinese users prefer a contrasting interface with bright colors and 
image icons on the menu. The UI of the unadapted mobile learning application was 
changed accordingly. First, I changed the color of the application from white/blue to 
yellow (all screens). Second, I changed the shape and color of the buttons from angular 
shaped blue buttons to bright yellow buttons with rounded corners (all screens). Third, 
I integrated little images to support the navigation (second screen) and the scan process 
(third screen). Other elements Chinese users prefer, such as strict error messages had 
already been integrated into the unadapted mobile learning application and therefore 
needed no change.  

Since the basic mobile learning application already complied with requirements R2 and 
P6 to ensure learner anonymity, I decided to consider these requirements when selecting 
a gamification element. On average, 62 percent of all Chinese go online via a 
smartphone for relaxation and entertainment (CNNIC 2012). Since Chinese learners will 
most likely not use a mobile learning application without extrinsic incentives, I applied 
the concept of gamification, that is, using game elements in a non-game context 
(Hanus/Fox 2015; Thiebes/Lins/Basten 2014), which offers great potential for 
motivating IS users (Thiebes/Lins/Basten 2014). Besides motivating the learners to use 
the mobile learning application, I integrated the gamification elements to additionally 
provide feedback (P3) and allow the learners to compare their results with others on a 
voluntary basis (P5). As a result, I acquired a better fit to the usage habits of Chinese 
learners and hence overcome the vision conflict. The first screenshots in Table 16 show 
the approach to transform the virtual character into the gamification element “loss 

aversion” (Thiebes/Lins/Basten 2014). Figure 38 illustrates the virtual character turned 
in the gamification element “loss aversion” in more detail.  

 

Figure 38:   Virtual Character Represents Loss Aversion 

Source: Own Illustration. 
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Every time learners fail to answer a multiple-choice question; the virtual character loses 
vital energy. After he has lost all of his energy, the learners are asked to repeat the task. 
The level stops and restarts. To allow for improvement, feedback is given directly after 
each question. Corrections are given equally in the culturally adapted mobile learning 
application and the unadapted mobile learning application. The screenshots shown in 
Table 16, in the row “implementation first/ second design cycle” show the integrated 
gamification element “achievement” (Thiebes/Lins/Basten 2014). Figure 39 illustrates 
the virtual character turned in the gamification element “achievement”. 

 

Figure 39:   Virtual Character Represents Achievement 

Source: Own Illustration. 

While the unadapted mobile learning application gives an unemotional feedback, the 
learners using the culturally adapted mobile learning application can earn a trophy for 
their achievements. In the second design cycle the learners win either a golden or a silver 
trophy depending on the number of correct answers given and not depending on the 
results of other classmates. Hence, I assume to motivate the learners to use the mobile 
learning application on a voluntary basis. Furthermore, the learners can challenge each 
other without public ranking. Table 16 presents the composition of the requirements, the 
corresponding culture-sensitive design elements, and examples of implementation. 
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Table 16:   Design Elements for Mobile Learning in China 

Source: Own Illustration. 

6.5 Evaluation 

With the following evaluations of the implemented design elements, I address the 
demonstration and evaluation phases of the first and second design cycles. The use of 
the mobile learning application by Chinese learners refers to the demonstration phases, 
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whereas the results of the conducted experiments refer to the evaluation phases of the 
DSR cycle. 

6.5.1 Methodological Aspects 

To evaluate the two design cycles, I conducted two quasi-experiments in China. Table 
17 shows how I evaluated the hypotheses of the study after each design cycle.  

                                      Data Collection 

Hypotheses 

First Design Cycle Second Design Cycle 

H1 (Affective Learning Outcomes) -  

H2 (Cognitive Learning Outcomes –  
Declarative Knowledge Acquisition)   

H3 (Cognitive Learning Outcomes –  
Procedural Knowledge Acquisition) 

-  

H4 (Skill-based Learning Outcomes) -  

Technology Acceptance   

Table 17:   Overview of Tested Hypotheses 

Source: Own Illustration. 

To evaluate the impact of the implemented design elements, I used both mobile learning 
applications. I used the unadapted mobile learning application as the reference 
application and the culturally adapted mobile learning application with the implemented 
design elements to overcome culture conflicts. Both applications were identical in terms 
of learning content and the basic learning scenario to ensure the isolated effect of the 
implemented measures. The evaluation took place within vocational teaching scenarios 
in two Chinese vocational schools. The overall learning goals of the conducted quasi-
experiments were twofold. In each evaluation, both groups were asked to work on the 
fundamentals (first task) first and to train on the error analysis and handling regarding 
the front lighting system of a car (second task) afterwards. The procedure of the first 
and second quasi-experiments are outlined in Figure 40. 



 

 135 

 

Figure 40:   Experimental Procedures of the First and Second Design Cycle 

Source: Own Illustration. 

In both evaluations, I divided the learners into two groups; the treatment group used the 
culturally adapted mobile learning application, and the control group used the unadapted 
mobile learning application. Since I conducted the experiments in a real-life setting, a 
full randomization of the test subjects was not possible. During the experiments, small 
groups worked simultaneously on the car. Each learner was allowed to participate in the 
quasi-experiment only once. All learners could use their own mobile devices (if he or 
she had a smartphone with an Android operating system) during the quasi-experiments. 
The whole process was overseen by two study proctors. 

I started each experimental procedure with a short explanation of the experiment. I 
therefore worked together with two translators who had technical language skills 
regarding IT and automotive training. Regarding the evaluation of the second design 
cycle, all participants had to take a pretest first. I did not include a pre-test in the 
evaluation of the first design cycle. Next, the learners were asked to install the 
installation files on their mobile devices. After I made sure that each participant had a 
running application, I explained the mobile learning application and the tasks they had 
to work on. The learners were asked to work on the fundamentals of 12 automotive parts 
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first and then to switch over to damage description after they had finished the first task. 
In total, the mobile learning unit corresponded to one school lesson. Afterwards, all 
participants were asked to take a posttest. 

Overall, 109 vocational learners participated in the quasi-experiment of the first design 
cycle, compared to 201 vocational learners in the quasi-experiment of the second design 
cycle. 

In the first quasi-experiment – the evaluation of the first design cycle – I evaluated 
technology acceptance (Davis 1989), which can be negatively influenced by culture 
conflicts. Thus, I did not explicitly consider a ‘better’ technology acceptance of the 
adapted IT artifact in the hypotheses. Rather, I checked both mobile learning 
applications to provide insights about the general acceptance. I used an 8-point Likert 
scale to assess the indicators. To measure learning outcomes, I drew on the approach by 
Gupta/Bostrom (2013) and measured cognitive knowledge acquisition, including both 
declarative and procedural knowledge, but not explicitly differentiating for efficiency 
reasons of the experiment. Therefore, the learners were asked to answer seven multiple-
choice questions regarding the learning content provided by the mobile learning 
applications. 

In the second quasi-experiment – the evaluation of the second design cycle – I also drew 
on the approach by Gupta/Bostrom (2013) and measured affective outcomes as well as 
cognitive and skill-based knowledge acquisition. I measured the learners’ affective 
learning outcomes regarding their satisfaction with the learning process using the 
process scale from Green/Taber (1980). To measure their cognitive knowledge 
acquisition, the learners were asked to answer 16 single-choice questions regarding the 
distinct acquisition of procedural und declarative knowledge, in contrast to the first 
design cycle, where I did not differentiate between the two knowledge types. 
Furthermore, I developed a concept map visualizing a complex fault tree with an expert 
in didactics, who is also a project member and currently a Ph.D. candidate (for details 
see Appendix C.1 “Concept Map to Test Skill-based Knowledge Acquisition”). In the 
experiment, I then asked the learners to detect and correct the hidden flaws. To evaluate 
the impact of the design elements on the dependent variables, I used a t-test to evaluate 
whether there is a significant improvement in learning success in both evaluations. To 
obtain rich insights regarding the use process of the artifact under investigation, I 
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additionally observed how the participants in the experiments interacted with the 
provided mobile learning applications. 

6.5.2 Control Variables 

In line with previous research in the field of TML (e.g., Gupta/Bostrom (2013)), I 
controlled for several variables in the evaluation of the second design science cycle, 
focusing on individual differences between the learners that might affect the learning 
outcomes. For one thing, I measured Technology Readiness, since I assume that learners 
who adopt the mobile learning application early and have the ability of bringing 
innovative technology into their daily work routines may be less distracted and thus 
more focused on the learning task. I measured technology readiness following the 
approach of van der Rhee et al. (2007) and Söllner et al. (2017).  

I also measured Faithfulness of Technology Appropriation, Level of Comfort with 

Technology, and the Degree of Respect for Technology using the scales of 
Gupta/Bostrom (2013), Chin/Gopal/Salisbury (1997), and Gopal/Bostrom/Chin (1992). 
In line with technology readiness, I also assume that the adoption of the mobile learning 
application will be easier for learners feeling a higher level of comfort using IT or with 
more respect for TML. I also controlled for a possible effect of faithfulness of 
technology appropriation, since I believe that learners feeling uncomfortable performing 
the learning tasks or failing to understand the learning purpose of the mobile learning 
application will declare their feeling of having used the mobile learning application 
incorrectly. Furthermore, I use this control instrument to make sure that neither the 
unadapted mobile learning application, nor the culturally adapted mobile learning 
application is a better solution solely based on technical aspects.  

I also controlled for Prior Knowledge regarding the learning content and Perceived 

Task Difficulty. I controlled for the possible effect of prior knowledge, since learners 
with a solid previous knowledge base can concentrate more on new learning content or 
could perform better in the post-knowledge test due to their prior knowledge. Against 
this backdrop, all learners should perceive the same level of difficulty performing the 
tasks, notwithstanding the type of mobile learning application they used. Finally, I 
controlled for general Self-efficacy as well as Problem-solving Confidence that both may 
relate to more trust in own learning processes and, thus, may influence learning 
outcomes in some way. All items of the control variables are shown in the appendix of 
this thesis (see Appendix C.1). 
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6.5.3 Results – First Design Cycle 

Participants of the first experiment were predominantly male and first to third year 
learners. The control group (using the unadapted mobile learning application) consisted 
of 48 and the treatment group (using the culturally adapted mobile learning application) 
of 61 participants. The participants of the treatment group were on average a year 
younger than learners of the control group. The demographic details are given in 
Appendix C.3 “Additional Results of the Study Presented in Section 6”. After using the 
mobile learning application, all learners were asked to fill out a posttest; Table 18 shows 
the results. 

Construct Control Group Treatment Group t(df) = t-value, p-value 

Mean N Mean N 

Perceived Ease of Use 6.168 48 6.803 61 t(107) = -2.248, p < 0.013 

Intention to Use 5.392 48 5.727 60 t(106) = -0.995, p < 0.161 

Perceived Usefulness 5.777 48 6.792 61 t(107) = -3.325, p < 0.001 

Learning Outcomes 0.833 48 2.393 61 t(107) = -5.334, p < 0.001 

Table 18:   Posttest – First Design Cycle 

Source: Own Illustration. 

The results show that the participants using the culturally adapted mobile learning 
application perceived significantly higher ease of use and usefulness. Also noticeable 
were differences in learning outcomes, providing an initial proof of hypotheses 2-3 in 
the first cycle. In addition, I conducted a direct observation. The analysis showed that 
the participants, regardless of the mobile learning application used, needed 
comprehensive explanations of the learning scenario itself at the very beginning of the 
learning process. Indeed, participants in the treatment group who were provided with 
virtual character-based explanations were better oriented. Furthermore, I observed that 
some learners used the application chaotically. At times, participants in the control 
group complained about the plain UI, indicating a positive effect of the culture-specific 
UI.  
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6.5.4 Results – Second Design Cycle 

The participants of the second experiment were 15 to 22-year old vocational students 
from the first to the fourth year of training, and predominantly male. Nine participants 
refused to report their age and only five female learners participated in the experiment. 
The control group (using the unadapted mobile learning application) numbered 94 and 
the treatment group (using the culturally adapted mobile learning application) 107. 
There were no statistically significant differences between the control and the treatment 
group.  

Starting with the experiment, I asked the learners to do a knowledge test before testing 
the application. The learners’ level of knowledge regarding both declarative and 
procedural knowledge was determined by single-choice questions. The pretest revealed 
that the participants of both the treatment group and the control group had an equal prior 
knowledge base regarding the content of the mobile learning application. 

Construct Control Group Treatment Group t(df) = t-value, p-value 

Mean N Mean N 

Declarative Knowledge  2.260 92 2.330 106 t(196) = -0.504, p = 0.615 

Procedural Knowledge  2.945 91 2.990 107 t(196) = -0.411, p = 0.682 

Table 19:   Pretest – Evaluation Second Design Cycle 

Source: Ernst et al. (2016). 

To test the proposed hypotheses of the study, I measured three types of learning 
outcomes as the dependent variables: affective, cognitive (acquisition of declarative and 
procedural knowledge), and skill-based learning outcomes.  

The flaw identification and correction of the concept map (see Appendix C.1 “Concept 

Map to Test Skill-based Knowledge Acquisition”) was done by two different coders. 
Applying the Pearson correlation between the two coders, an inter-rater reliability of 
0.970 for skill-based knowledge was retrieved. This indicates a high degree of reliability 
(Tinsley/Weiss 1975). Regarding satisfaction with the learning process, I tested each 
item for factor loading. Since one item did not show sufficient factor loading, I removed 
it from the sample and repeated the t-test. To find the cause, I had the items checked by 
a German and Chinese native speaker who assured an ambiguous translation of the 
concerned item. The following table summarizes the findings. 
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Construct Control Group Treatment Group t(df) = t-value, p-value 

Mean N Mean N 

Affective Learning Outcomes 

Satisfaction with 

Learning Process 
5.738 91 6.099 102 t(191) = -2.102 p = 0.019 

Cognitive Learning Outcomes 

Declarative Knowledge  4.886 88 4.990 101 t(187) = -0.543, p = 0.294 

Procedural Knowledge 5.101 89 5.407 103 t(190) = -1.654, p = 0.050 

Skill-Based Learning Outcomes 

Skill-Based Knowledge 

(Concept Map – Flaw 

Ident. & Correction) 

0.957 94 1.700 107 t(199) = -4.146, p < 0.001 

Table 20:   Posttest – Evaluation Second Design Cycle 

Source: Own Illustration.  

The results show that the learners using the culturally adapted mobile learning 
application were significantly more satisfied with the learning process; hence hypothesis 
H1 is supported. I also argued that the culturally adapted mobile learning application 
would lead to increased cognitive learning outcomes, regarding either the acquisition of 
declarative (H2) or procedural knowledge (H3). In this regard, the results confirm H3 
but reject H2. Major differences between the treatment group and the control group 
appear in the ability to solve complex tasks. Therefore, the learners were asked to 
identify and correct flaws in a concept map. The ability of the treatment group to find 
and correct these flaws is significantly more distinct. Thus, the results support H4.  

The observation showed that the participants, regardless of the mobile learning 
application used, again needed comprehensive explanations at the beginning of the 
learning process regarding the learning scenario itself. I had also observed this behavior 
in the first evaluation. Considering the impact of the implemented gamification 
elements, specifically the gamification element of the virtual character loosing vital 
energy, I noticed that some participants in the treatment condition were terrified about 
the character loosing energy. One participant mentioned that he finds it cruel to see the 
virtual character dying. Moreover, I noticed that the participants of the treatment group 
increasingly concentrated on performing the tasks. The participants spent more time on 
reading the information given and on placing their tick marks to answer the multiple-
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choice questions. Furthermore, they tried to adopt the solutions given after each question 
to achieve better outcomes in the case of the virtual character losing all his energy. Some 
learners seemed unmotivated to continue after the character had lost all his energy 
several times. Regarding the design of the UI, I could not find any major differences 
between the treatment and control groups. Furthermore, I recognized slight differences 
concerning the way the final results of the performed tasks were summarized and 
reported. The participants of both groups seemed to be proud of their results, 
disappointed, or resigned, but a few learners of the treatment group showed their screen, 
thus sharing their results with other participants. I could not observe this behavior among 
learners of the control group.  

The design of the mobile learning application was then evaluated with a series of 
interviews with twelve teachers as well as twelve learners at the Chinese vocational 
schools. The teachers were interviewed irrespective of the evaluation date, whereas the 
interviews with the learners were conducted after the learners had used the mobile 
learning application in the experiment. In this regard, seven learners belonged to the 
treatment group and five to the control group. The interviews were conducted directly 
after filling out the posttests. The teachers were solely introduced to the culturally 
adapted mobile learning application. The results showed that regardless of the group, 
nearly all learners confirmed that the mobile learning application was either better or a 
good complement to traditional learning methods. The learners agreed to voluntary use 
of the application, since they said that using the mobile learning application allows for 
an increased orientation in practice, enables a better understanding of selected topics, 
and increases the learners’ interests in learning. One interviewee stated, “Yes, I think 

that the app has a positive impact on my learning success, as I understand the subject 

areas through the app better” (learner in the control condition). Since both applications 
were identical in terms of learning content and the basic learning scenario, and since all 
learners were only knowledgeable about the mobile learning version they used in the 
experiment before, the results confirm a good basis of the unadapted mobile learning 
application. The teacher interviews also confirmed this impression. Most teachers could 
imagine integrating the app into school lessons as it adds value to the traditional teaching 
and learning. They also believed that learners would enjoy using the mobile learning 
application. Besides use intentions and suitability in the schools’ practical training, I 
also asked the learners about the design of the application and showed them the other 
group’s application version as comparison. All learners regardless of their assigned 
group preferred the culturally adapted mobile learning application. The culturally 
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adapted mobile learning version “[…] is funnier and not as boring as the other one”, 
said one learner of the treatment group. One learner, however, was critical and 
mentioned on the one hand that he finds it strange that the avatar loses lives and prefers 
the color design of the unadapted mobile learning application, while on the other hand 
he prefers the integration of an avatar. Another learner emphasized that he prefers the 
application version with the avatar, since “[…] if you answer a question wrong and then 

lose a life, you can remember that better […]”. 

6.6 Discussion and Implications 

To the best of my knowledge, I am the first to utilize the theory of IT-culture conflict 
by Leidner/Kayworth (2006) for adapting a mobile learning application. For the purpose 
of addressing multi-layered cultural values, I derived theoretical requirements from the 
theory of IT-culture conflict and requirements from practice and addressed these 
requirements with design elements. I explicitly considered IT artifacts and their 
according values, as well as IT-culture conflicts that are induced by implementing such 
an IT artifact in a foreign culture. Therefore, I provide a new theoretical lens in the 
context of cross-cultural studies that in contrast often relate to one fixed technology in 
different cultures (e.g. Straub 1994). I hypothesized that TML being adapted to the 
cultural values of the context in which it is introduced would lead to improved affective, 
cognitive, and skill-based learning outcomes. I evaluated the hypotheses by adapting a 
mobile learning application in a teaching scenario of Chinese vocational schools to 
investigate the effects on learning outcomes in a realistic setting. One key contribution 
of the study is the practical illustration of how to adapt TML for a foreign cultural 
context through the concept of culture conflicts, and by analyzing the initial 
implementation of the mobile learning application from a national and subunit culture 
perspective. Therefore, my study offers a generalizable approach to adapting TML 
artifacts that specifically consider IT-culture conflicts, thus helping to ensure the 
outcomes of the implementation of innovative learning scenarios. More importantly, the 
study shows that avoiding culture conflicts in the field of mobile learning leads to 
significantly improved procedural knowledge acquisition as well as skill-based and 
affective learning outcomes when compared to a mobile learning application that is not 
adapted to the values of the target group, but identical in content. 

Considering the first RQ, by integrating a mobile learning application in the context of 
Chinese vocational training, I identified various culture conflicts based on the theory of 
IT-culture conflict. By relying on theoretical insights, I was able to identify four 
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requirements related to the system and vision type of IT-culture conflicts. I agree with 
Koch/Leidner/Gonzalez (2013) who state that conflicts predominantly occur in the area 
of system conflicts. By examining the Chinese culture from a national perspective based 
on theoretical reasoning, I identified value differences in learning concepts, content 
presentation, and the habitual motives of smartphone usage. By conducting focus group 
workshops with the target group, I was able to additionally derive requirements on an 
organizational or subunit level and thus gain a better fit regarding the target group’s 
cultural values. The requirements derived from practice appeared to be like those 
derived from theory. However, when taking a closer look, the requirements derived in 
the focus groups are more specific and provide more guidance for design solutions to 
circumvent IT-culture conflicts. This is especially prevalent if I consider the integration 
of gamification elements, while considering making user data anonymous (R2). When 
relying solely on theoretical reasoning from a viewpoint that considers culture as 
something that is monolithic, in my case the Chinese one, I possibly would not have 
designed gamification elements that only enable comparison with other peers on an 
offline basis. The practical requirements from the focus group workshops, as well as 
rich interactions with the target group, provided a more specific design guidance, 
helping to resolve issues between conflicting requirements. In line with this procedure, 
I addressed the other IT-culture conflicts by the provision of more guidance in the 
learning process. To do so, I integrated a virtual character. Furthermore, I changed the 
UI according to the target group’s preferences. 

Regarding the second RQ, I evaluated the culturally adapted mobile learning application 
in a quasi-experiment in Chinese vocational schools. The results show that the culturally 
adapted mobile learning application leads to significantly improved cognitive learning 
outcomes regarding the acquisition of procedural and skill-based knowledge. In 
particular, the concept maps testing the learners’ acquired skill-based knowledge 
showed highly significant differences between treatment and control groups. Concept 
maps visualizing complex fault trees are a common method of teaching interrelations 
between problems and are used in the field of motor mechanics training (Pierre-
Antoine/Sheppard/Schar 2014). I recognized that learners of the treatment group were 
able to associate the second task of the mobile learning training with the concept map 
more often, while learners of the control group failed to create a link. I assume that the 
additional instructions provided by the virtual character might have led to an easier 
intellectual linkage between the mobile learning task to detect error causes, the concept 
map showing a problem, and possible problem-solving solutions. Although I observed 
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an increased concentration when answering the multiple-choice questions, the 
implemented design elements had solely positive effects on the acquisition of procedural 
knowledge. Unlike declarative knowledge, procedural knowledge corresponds to 
higher-order learning goals, such as applying knowledge or analyzing problem 
situations (Bloom 1956). I assume the integrated gamification elements might have 
increased the learners’ ability to achieve higher skill-based learning outcomes and to 
acquire procedural knowledge, which complies with the findings of Domínguez et al. 
(2013) showing that gamified activities in TML help to develop practical competencies. 
Besides these findings, the results also showed that learners using the culturally adapted 
mobile learning application were significantly more satisfied with the learning process. 
In contrast to the findings of Sun et al. (2008) who analyzed success factors for e-
learning, the research findings show that a TML that is user-friendly regarding being 
oriented towards the target group’s cultural values significantly influences a learner’s 
satisfaction with the learning process. Since satisfaction is a pivotal factor for the 
success of e-learning (Wang/Wang/Shee 2007), the results provide an important first 
step towards building successful TML.  

From a theoretical point of view, the results confirm the argument of Swierczek/Bechter 
(2010) that effective TML must be adapted to the cultural context in which it takes place. 
However, I showed that cultural contexts, such as the Chinese one, should not be treated 
as being monolithic, even for the development of successful IT artifacts. When referring 
to research regarding espoused cultural values (e.g., Srite/Karahanna 2006; Chen/Zahedi 
2016), culture is shaped by various reference layers that have to be recognized when 
considering the effects on learning outcomes. Theorizing about a national level 
perspective for the design rationale might have led to other requirements. For example, 
considering the collectivistic nature of the Chinese, which is theorized by Hofstede’s 
insights, could have led us to a more collaborative mobile learning application where 
user data is shared among learners. Instead, my holistic approach considered multiple 
reference levels for the design rationale, therefore leading to non-intuitive design 
decisions that followed a more individualistic learning approach where learners earn 
certain gratifications without directly competing with other learners in the mobile 
learning application. Furthermore, the results show that learning outcomes that 
correspond to higher-order learning goals can be improved by the integration of 
culturally derived design elements into mobile learning.  
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With this section, I provide three contributions to theory. First, I contribute to the 
exploration of cultural characteristics in the usage of TML scenarios. I provide a deeper 
understanding of mobile learning and its adaptation to foreign contexts and expand the 
understanding of the theory of IT-culture conflict, which I used as kernel theory. Second, 
this section contributes to theory by developing a mid-range IS design theory. According 
to the DSR knowledge contribution types by Gregor/Hevner (2013), I make a 
contribution of the type improvement, since I develop a new solution for the widely 
acknowledged problem of culture influencing the effectiveness of TML. The value of 
the design theory is demonstrated by observing significantly improved skill-based and 
procedural learning outcomes as well as increased affective learning outcomes when 
learners use a culturally adapted mobile learning application. Third, I provide specific 
design choices deemed valuable in the Chinese context. These include the integration of 
an avatar who guides the learners through the learning process as well as gives feedback 
in form of praising learners for a certain number of correct answers, which refers to the 
gamification element “achievement” (Thiebes/Lins/Basten 2014; 
Liu/Alexandrova/Nakajima 2011). Furthermore, I transformed the avatar using the 
gamification element “loss aversion” that aims to influence user behavior by 
punishment when not accomplishing the targeted objectives 
(Liu/Alexandrova/Nakajima 2011; Thiebes/Lins/Basten 2014). Finally, I adapted the UI 
according to the target group’s preferences. Thus, I respond to the demand to 
systematically consider the user context in IS research and design (Davison/Martinsons 
2016).  

From a practical perspective, the implications for mobile learning providers as well as 
designers of mobile learning applications are manifold. First, I was able to show highly 
beneficial effects of the cultural adaptation of my mobile learning application on skill-
based and affective learning outcomes as well as the acquisition of procedural 
knowledge. However, as I have seen from my results, I was not able to improve 
declarative knowledge acquisition. Second, I provide an approach on how to adapt an 
existing mobile learning application to the values of another cultural context and thus 
enable providers to transfer TML to foreign contexts by considering the target groups’ 
values. In this regard, the culturally adapted mobile learning application was also 
applied by experts for vocational education and training in two major vocational schools 
in Beijing, who are working for the Chinese division of a global automotive 
manufacturer, although I have no data on this usage the application reveals practical 
relevance and fit of my culturally adapted mobile learning application. 
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Summarizing the discussion and implications above, Table 21 shows the theoretical 
integration of my work into a design theory for adapting TML to cultural values 
following the structure of Gregor/Jones (2007). 

1 Purpose and Scope The aim is to culturally adapt TML to the target context’s values, since 
effective learning must be adapted to the cultural context in which it takes 
place.  

2 Key-Constructs Key-constructs come from the technology acceptance literature (e.g., 
perceived usefulness, perceived ease of use, intention to use) as well as from 
literature on learning outcomes (e.g., affective, cognitive, and skill-based 
learning outcomes). 

3 Principles of Form 

and Function 

For developing the culturally sensitive design elements, I considered 
requirements derived from theory and practice to re-design the UI and to 
adapt the learning process. 

4 Artifact mutability The changes of the TML are anticipated in the theory of IT-culture conflict. 
The degree of change is based on identified culture conflicts. The integration 
of the same TML to another target context can cause different conflicts, 
which then result in various adaptations that should be made to increase the 
TML’s effectiveness in the target context.  

5 Testable 

Propositions 

I formulate four hypotheses (H1-H4) to test the effects of the cultural 
adaptation on affective, cognitive, and skill-based learning outcomes. My 
approach can be used to adapt TML to other cultural contexts.  

6 Justificatory 

Knowledge 

The proposed approach is derived from theory of IT-culture conflict as a 
kernel theory.  

7 Principles of 

Implementation 

The approach requires an analysis of the target context’s values which can be 
conducted best by a person who is familiar with the target group and context.  

8 Expository 

Instantiation 

I adapted an existing mobile learning application to fit the needs of my target 
group – Chinese vocational trainees. The original as well as my adapted TML 
was developed by experts in the field of training and education. The 
application was tested multiple times throughout the development process in 
a real implementation setting. Besides testing the application, interviews 
were conducted with teachers and learners.  

Table 21:   Design Theory for Adapting TML to Cultural Values 

Source: Own Illustration. 

The first component of my design theory indicates the system’s purpose. In my case, I 
focus on TML, particularly on a mobile learning application that is being transferred to 
Chinese vocational schools. Enriching a practical training with a TML concept, I give 
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learners (future mechanics) the opportunity to acquire basic, procedural, and skill-based 
knowledge while interacting with a car. Since people are most likely to adopt an artifact 
when their own values coincide with the values embedded in IT, I culturally adapt TML 
following a value-based approach.  

Referring to the second component of my proposed design theory, I define the constructs 
of interest. As previously described, I strive to improve distinct types of knowledge 
acquisition and learning outcomes. In this regard, higher-order learning goals – such as 
applying knowledge or analyzing problem situations (Bloom 1956) – which refer to the 
acquisition of procedural and skill-based knowledge should be increased by the 
culturally adapted mobile learning application. Furthermore, I seek to re-design the 
TML in a way that it is readily adopted by the target group. 

The third component refers to the structure of the design product that is being 
investigated. In this regard, I seek to culturally adapt the TML by theory-driven and 
practice-driven design elements. In my case, the conducted adaptations refer to the UI 
and the learning process of TML. Depending on the identified IT-culture conflicts and 
related design elements, changes regarding the IT artifact would be conceivable as well.  

Concerning the fourth component and the mutability of my developed IT artifacts, I 
consider that the derived design elements could also be implemented in other TML 
artifacts with equal values that are being transferred to the same target context. All 
changes in the artifact are anticipated in the theory of IT-culture conflict. A change of 
the target context for the TML implementation and the application itself would result in 
distinct culture conflicts and design elements.  

The fifth component of my design theory refers to the testable hypotheses about the 
TML. To test the effects of my cultural adaptation on learning outcomes, I formulate 
four hypotheses (H1-H4). The hypotheses refer to the acquisition of affective learning 
outcomes, the acquisition of declarative and procedural knowledge, as well as to the 
acquisition of skill-based knowledge.  

The sixth component is connected to the justificatory knowledge needed to design TML. 
I ground my design on the theory of IT-culture conflict (Leidner/Kayworth 2006) as a 
kernel theory (Gregor/Jones 2007; Walls/Widmeyer/El Sawy 1992), which allows to 
take into consideration values embedded in the mobile learning application, group 
member values, as well as general IT values of my target group.  
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The seventh component includes a description of processes for implementing the theory 
or the artifact in a unique context. To apply the theory of IT-culture conflict, the target 
context’s values have to be analyzed. The analysis can be conducted best by someone 
who is familiar with the target group and context and has the necessary distance to 
analyze cultural values.  

The eighth component refers to the physical implementation of the artifact to support 
testing of the derived hypotheses. To test my hypotheses, I conducted quasi-experiments 
in Chinese vocational training. To evaluate the impact of the implemented design 
elements, I used both the culturally adapted mobile learning application and the 
unadapted mobile learning application. During my experiments, I did not encounter any 
major issues with the prototypes of each instantiation, nor did the participants encounter 
major problems. 

6.7 Limitations and Future Research 

Regarding construct validity, I examined cognitive, affective, and skill-based learning 
outcomes as the central factors for the success of mobile learning. I also investigated 
how to enhance these constructs with mobile learning applications adjusted to the target 
group’s context. Based on my approach showing how to identify and design for culture 
conflicts, future research can start here and examine indications for preventing culture 
conflicts e.g., by conducting interviews.  

To increase external validity, IT-culture conflict theory should also be considered in 
other implementation projects to obtain insights regarding the generalizability of my 
approach. In this regard, the target culture of the adaptation process should be chosen 
differently. For example, the adaptation to organizational values as part of a TML 
implementation project might lead to new insights.  

Moreover, I did not examine contribution conflicts that might also happen according to 
the theory of IT-culture conflict (Leidner/Kayworth 2006). A long-term study could 
therefore examine, for example, whether integrating a mobile learning application has 
an effect on group member values as well as the values a group associates with mobile 
learning.  

Regarding my adaptation project, the results show that looking deeper into further 
theoretical foundations targeting the theoretical derivation of design elements and the 
selection process of implemented elements might be valuable. For example, the design 
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element gamification allows for a variety of different design options, which in turn can 
cause manifold effects in different cultural contexts. Moreover, the identification 
process of culture conflicts could be improved by a systematical division of mobile 
learning into its respective components. Thus, each component can be studied separately 
to determine whether it can cause a culture conflict.  

Furthermore, there are limitations connected to the conducted focus group workshops 
(Smithson 2000). According to Smithson (2000), opinions mentioned in the focus group 
workshops do not belong to the whole group; rather, these are discourses that emerged 
in the context. Even though I utilized several methods, including a moderated discussion 
and a relevance ranking, it is still possible that some participants dominated the research 
process. In this regard, interviews with single users might reveal additional insights. 

6.8 Conclusion 

I provided a theory-motivated design and evaluation of a mobile learning application to 
overcome culture conflicts in a foreign context. In particular, I drew on the theory of IT-
culture conflict to identify potential system and vision conflicts in a mobile learning 
application that is evaluated in a Chinese vocational school context. First, I derived 
requirements from theory to address identified culture conflicts. Second, I derived 
additional requirements by conducting two focus group workshops to gain a better fit to 
my target group’s values and to overcome the limitations that arise when considering 
the values of the target group in China as monolithic. Third, I addressed all requirements 
by developing design elements and implementing them in my mobile learning 
application. To evaluate how the culturally derived design elements influence learning 
outcomes, I drew on a quasi-experimental approach and measured IT adoption, 
affective, cognitive, and skill-based learning outcomes as dependent variables. My 
results show a significant improvement of affective and skill-based learning outcomes 
as well as the acquisition of procedural knowledge. My primary theoretical contribution 
is a mid-range IS design theory for adapting TML to cultural values. As a practical 
contribution, I enable mobile learning providers to adapt mobile learning applications 
to foreign cultural contexts, thus ensuring their successful usage. 
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7 Designing a Method to Culturally Adapt Information 

Systems61 

In this section I will answer the fourth RQ of my thesis, which is as follows: 

RQ 4: How should a method be designed to adapt information systems to foreign 

cultural values? 

To ensure that an intended target group accepts and uses an IS is a major challenge for 
and a key interest of IS research. On the one hand, individuals’ cultural values affect 
someone’s willingness to use an IS; on the other hand, IT is not value-neutral and, thus, 
also affects IT acceptance and usage. Therefore, the adaptation of IS should consider 
both sources of value.  

To answer RQ 4, I propose a theory-driven design of a method to culturally adapt IS that 
draws on IT-culture conflict theory and relies on my study presented in section 6. My 
evaluation results show that the method enables novices in cultural adaptation of IS. In 
this vein, also starting points for improvement are elaborated.  

7.1 Introduction 

The aspect that IS do not exist in isolation but are used in social and organizational 
contexts, such as e.g., culturally coined contexts, constitutes one of the major challenges 
in IS implementation projects (Hoffmann 2014). In this regard, IS research emphasizes 
the impact of individual differences such as contrasts in individuals’ cultural values 
when considering IS implementation projects. Since culture is a crucial factor in 
explaining how individuals interact and deal with IT (Leidner/Kayworth 2006), 
understanding and considering the values of the target context in IS development and 
implementation projects becomes a decisive success factor for service systems 
engineering (Böhmann/Leimeister/Möslein 2014). Distinct user groups have different 
value perceptions towards a specific IT (Koch/Leidner/Gonzalez 2013) and influence 
crucial interaction processes (Böhmann/Leimeister/Möslein 2018). If a new IS does not 
coincide with the cultural values of the target context and the user group’s IT values, it 
is likely to be rejected (Leidner/Kayworth 2006). Thus, gaining share without cultural 

 
61 This section is based on Ernst/Janson/Söllner (submitted). The study has been submitted to the 
Wirtschaftsinformatik conference. I thank my coauthors for their valuable feedback and contribution on 
this research.  
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adaptation is a challenging task to undertake – an experience many companies make 
when transferring their IT products to foreign contexts, addressing a new user group 
(Alavi/Kayworth/Leidner 2005; Wagner/Newell 2004; He 2004).  

However, most software providers still struggle to consider cultural values when aiming 
to address new target groups with their IS. While Reinecke/Bernstein (2013) showed a 
way how UI designs can be adapted according to cultural preferences, a method is 
lacking that also takes IT values beyond UI preferences as well as general values of the 
target group into account, which can have an influence on IT design as well. 

Therefore, I aim to provide a method to culturally adapt IS that takes the IS’s values, the 
target group’s perception towards IT as well as the group’s general cultural values into 
consideration by grounding my method on the theory of IT-culture conflict 
(Leidner/Kayworth 2006).  

To achieve my research aim, I follow the DSR approach, which constitutes a build-and-
evaluate process, in order to rigorously design a practical relevant method to culturally 
adapt IS as an artifact (Peffers et al. 2007; Hevner et al. 2004). In particular, I followed 
the approach by Peffers et al. (Peffers et al. 2007), whereby this research section outlines 
the first design cycle, as illustrated in Figure 41.  

 

Figure 41:   DSR Project for Designing a Method for Cultural Adaptation 

Source: Own Illustration based on Peffers et al. (2007). 
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The remainder of the section is structured as follows: in accordance with my research 
approach, I address the problem identification and motivation phase with the 
introduction of this section. The theory of IT-culture conflict as part of the objectives of 
a solution phase is outlined in the theoretical background section that also incorporates 
the state of the art in culture-sensitive IS development. Section 3 refers to the third phase, 
namely design and development, and describes the method to culturally adapt IS as my 
design artifact. To address the fourth and fifth phase of the DSR approach, I demonstrate 
the method’s applicability as well as the target group accuracy of the adapted IS by 
outlining how the method got applied in a large DSR project and by having the method 
applied by a vast number of students being trained in software engineering and systems 
design. This section closes with a discussion of the results, limitations, and future 
research as well as a brief conclusion. In regard of the DSR approach, I communicate 
my results with this research endeavor, which also constitutes the last phase of the cycle.  

7.2 User-centered Design and Cultural Adaptation 

The presumably most popular method for designing an IS for a specific target group is 
the concept of the user-centered design. The broad concept of user-centered design 
(Norman/Draper 1986) requires to involve the user during the whole design process of 
an IS (Petrelli et al. 2004), with the aim to build IS with a high degree of usefulness and 
usability (Mao et al. 2005). To achieve these objectives, the user-centered design relies 
on different approaches of user engagement, such as user observations, usability tests, 
or prototyping. With a special emphasis on user-centeredness, Iivari/Iivari (2011) 
analyzed four system development methods to find out which dimension of user-
centeredness they address. The results revealed that all development methods had a 
strong user and work focus, whereby the extent of user involvement varied between the 
methods. The target context’s cultural values played a minor role in two methods, 
whereby only the contextual design method considers cultural issues by means of a 
cultural model, which captures policy and culture that limit the ways how work is done 
(Beyer/Holtzblatt 1998). The work of  Reinecke/Bernstein (2013), who bring the 
connection between culture and design preferences of UI into focus of their research, 
takes a broader perspective on culture. Applying DSR, the authors developed an 
approach that enables IS to automatically adapt its interfaces to preferences of the target 
user based on his or her cultural dimensions, which refer to the country scores promoted 
by Hofstede. Besides these approaches, most IS research focuses on small areas in the 
field of culture and IS development like, e.g., culture’s influence on requirements 
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(Tuunanen/Kuo 2014), the impact of individuals’ cultural differences on the perception 
of usability (Downey et al. 2005), or how IS development methods are deployed by 
varying organizational cultures (Iivari/Huisman 2007). Summing up, most approaches 
are mainly used to innovate and design new IS for a specific market. The work of 
Reinecke and Bernstein was the only one identified that provides a method that focuses 
on IS adaptation. Moreover, the proposed method considers the existing IS solution and 
the users’ culture likewise. 

7.3 A Method to Culturally Adapt Information Systems 

The method is based on the IS development phases of analysis, design, and 
implementation (Tsui/Karam/Bernal 2016). To refine this process model, I draw on the 
theory of IT-culture conflict (Leidner/Kayworth 2006) as a kernel theory (Gregor 2006). 
The process model itself, which is depicted in Figure 42, consists of five phases, namely: 
(1) structuring the initial situation, (2) IT-culture conflict analysis, (3) requirements, (4) 
design elements, and (5) implementation.  
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Figure 42:   Process Model for Cultural Adaptation 

Source: Own Illustration. 
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Since I expect no short-term effects of IT-usage on group member and the group’s IT 
values, I omit the contribution conflict. In this regard, Leidner/Kayworth (2006) also 
outline that the IT management has more implications resulting from contribution 
conflicts than the IT development. As a third step, requirements are deduced from the 
identified system and vision conflicts and added to a list. The requirements are then 
addressed with design elements in a fourth step. It is the design elements’ aim to change 
the IS’s values in a way that the previously identified conflict will be resolved. Finally, 
the design elements are being implemented in step 5.  

I outline the detailed application of the method and its steps in the next section while 
also taking a multi-criteria evaluation of the method into account. 

7.4 Method Application and Evaluation 

With the following evaluations, I address the phases of demonstration and evaluation as 
depicted in the design science cycle (Peffers et al. 2007) by testing the method to 
culturally adapt IS in the field with multiple criteria. The described evaluation 
corresponds to the first design iteration of my design science endeavor. For my 
evaluation I draw on the framework for evaluating DSR (Venable/Pries-
Heje/Baskerville 2016) and chose a formative ex-post evaluation approach 
(Sonnenberg/vom Brocke 2012; Venable/Pries-Heje/Baskerville 2016) that will help to 
form the design of my method early in the development process. With the hereinafter 
described first evaluation and consequential insights, I aim to improve the method and 
to detect potential problems as an input for my second design iteration. 

For the multi-criteria evaluation, the method to culturally adapt IS was first applied in a 
DSR project to account for its real-world applicability. Second, I evaluated the method 
with a vast number of students. The latter allowed to gain distinct insights into the 
methods application behavior and the method outcomes, i.e., adapted IS. Moreover, I 
evaluated the method outcomes and adapted IS with an expert evaluation. These diverse 
and manifold insights will be used as a first input to revise the method and to start the 
second design iteration. 

The unadapted IS for both evaluations constitutes a mobile learning application that was 
developed in Germany. The mobile learning application is intended to be introduced in 
Chinese vocational schools and should be used voluntarily by the students. Thus, it is 
important to adapt the IS according to the target group’s perception towards IT as well 
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as the group’s general cultural values in order not to infringe on cultural values. Figure 
43 shows the mobile learning application. 

 

Figure 43:   Not Adapted Information System 

Source: Own Illustration. 
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Basics on Car Parts: After selecting a subtask, distinct car parts are displayed, e.g., the 
headlight range adjustment, as depicted on the first screen of Figure 43. The user is 
requested to find the car part on the car and to scan the QR code attached to it. 
Afterwards, information regarding the respective car part and a multiple-choice 
question, which is corrected after a solution attempt, is displayed (third screen). The task 
is repeated with different car parts up to 12 times. Finally, after completion of all 
subtasks, an assessment is provided (fourth screen).  

Repair Task: After selecting a subtask, distinct error descriptions are displayed, e.g., a 
poor road illumination, as shown in screen 5. First, the user is asked to reflect on possible 
problem causes, followed by a multiple-choice question. Afterwards, the user is 
requested to scan QR codes that are attached to car parts that might cause the problem. 
Having scanned the identified car parts, little boxes each presenting an error cause are 
filled and additional information regarding the fault analysis is displayed. The subtask 
ends with another multiple-choice question regarding deeper knowledge to solve the 
problem. 

7.4.1 Application of the Method in a Large Design Science Research 

Project 

The method got applied in a large DSR project (please see section 6) to culturally adapt 
the mobile learning application as outlined in Figure 43. The DSR project aimed to 
culturally adapt IS that is being transferred from Germany to China. I will briefly 
describe the method application in the following with one design element I implemented 
in the adapted mobile learning application, while the complete DSR project comprised 
several other design elements for adapting the mobile learning application to the Chinese 
target group. 

Addressing the first phase, namely structuring the initial situation, I analyzed the case 
and looked up literature regarding my target group trying to understand the distinct value 
types. As a result, I recognized that teachers play a very important role in Chinese 
schools. Thus, the habituation to lecturer-centered lectures was recognized as a group 
member value (A2a). In contrast, the mobile learning application is intended to be used 
in self-regulated ways, which was recognized as a value that is being embedded in the 
IT artifact (A2b). Addressing the second phase, namely IT-culture conflict analysis, I 
identified a system conflict (A3) referring to the identified contradicting value types 
(A2a and A2b). In the third phase, I accordingly formulated the requirement “The 
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mobile learning application should offer a lecturer-centered learning approach”, which 
was part of a larger list of requirements (A4). For the next phase, I used the formulated 
requirements as well as the insights I gained from structuring the initial situation and 
derived a design element that solves the identified conflict. Thus, to address the fourth 
phase, I decided to implement a virtual character that gives the Chinese trainees 
guidance using the mobile learning application (A5). Finally, in the sixth phase, namely 
implementation, I adapted the mobile learning application accordingly and inserted the 
virtual character (A6) to support self-regulated learning.  

Multiple experimental evaluations of the culturally adapted mobile learning application 
in the target context showed that the adapted mobile learning application leads to 
significantly improved learning outcomes, compared to the unadapted mobile learning 
application.  

7.4.2 Application and Evaluation of the Method by Potential Method 

Users 

In the second evaluation step, I wanted to gain more generalizable insights concerning 
the method application and evaluation, while keeping potential method users in mind. 
The method was applied by students, who were trained in requirements engineering as 
well as systems design; thus, they are a suitable user sample for the method. Overall, the 
students’ task was to culturally adapt the mobile learning application, as outlined in 
Figure 43, according to the cultural values of the target group of Chinese trainees in the 
automotive sector. Therefore, the students had to follow the method to culturally adapt 
IS as depicted in Figure 42. The time between assignment and submission of documents 
was 11 days. 

The students were provided with a mock-up that comprised screens and descriptions of 
the unadapted IS. Furthermore, they received information regarding the target group, 
but were asked to search online for further information relevant for the adaptation 
purpose. In addition, the students received the process model to structure their actions.  

The design adaptations were conducted by changing the screens and by adjusting the 
screen descriptions in the speech bubbles (please see Figure 43). Furthermore, the 
students could delete or add screens, if they considered deleting or adding an 
intermediate step in the task processing. In the task description, I emphasized that the 
students’ job was not to adapt the IS according to the target group’s preferences, but to 
solely address identified IT-culture conflicts and to strictly follow the provided process 
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model. The artifacts (A2-A6), as depicted in Figure 42, were required as a result and 
built the basis for evaluating the students’ submissions. 

The data collection took place in the course Introduction to Business and Information 
Systems Engineering in the summer term 2017. In total, 38 learners participated in the 
voluntary task of adapting the provided mobile learning application to the target group 
of Chinese trainees in the automotive sector using the provided method. Table 22 depicts 
the demographics. 

Description Value 

Gender  

Female (n=16) 42.1% 

Male (n=21) 55.3% 

No Answer (n=1) 2.6% 

Age  

Mean (S.D. 3.28) 24.53 Years 

Median  23 Years 

Range  20-31 Years 

Major  

Industr. Engineering & Economics (n=1) 2.6% 

Business Education (n=5) 13.2% 

Economic Law (n=1) 2.6% 

Business Administration (n=28) 73.7% 

No Answer (n=3) 7.9% 

Semester  

Mean (S.D. 2.91) 4.73 Semester 

Median 4.00 Semester 

Range  2-12 Semester 

Table 22:   Demographics 

Source: Own Illustration. 

Besides these measures, I asked all students whether they had collected previous 
professional experience in IS development methodologies besides my training 
mentioned earlier. In this regard, almost all students were unexperienced in the field of 
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IS development. Only one student specified a previous major in computer science. Thus, 
I assume all students were on a comparable level. 

Following the approach of Riemenschneider/Hardgrave/Davis (2002), who compared 
five theoretical models to explain software developer acceptance of methodologies, I 
asked the students who applied the method to fill out a post-test with a special emphasis 
on the examined models, namely technology acceptance model (Davis 1989), TAM 2 
(Venkatesh/Davis 2000), perceived characteristics of innovating (Moore/Benbasat 
1991), theory of planned behavior (Ajzen 1991; Ajzen 1985) as well as the model of 
personal computer utilization (Thompson/Higgins/Howell 1991). Since my group of 
students does not comprise employed software developers, I did not test for social 
factors, e.g., the socials environment’s influence on using the method, image, e.g., 
gaining prestige by applying the method and visibility, e.g., recognizing others applying 
the same method. Table 23 summarizes the findings. I adapted the measurement scales 
according to the approach by Riemenschneider et al. 
(Riemenschneider/Hardgrave/Davis 2002). The column “Source” indicates the origin 
of the scales before adaptation. 

As the results show, all constructs were rated above 4, the neutral value of the seven-
point Likert scale (1 = strongly disagree; 7 = strongly agree). Moreover, the results 
reveal that the method to culturally adapt IS was perceived to be useful. Facilitating 
conditions, which refer to instructions to use the model, were also significantly rated 
above four, showing that the students did not have the feeling to miss instructions or 
guidance. Moreover, result demonstrability that refers to an understanding of the effects 
of applying the method was rated significantly above 4. 
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Construct Source Value 

  Mean N 

Behavioral Intention (Venkatesh/Davis 2000) 4.200 35 

Intention to Use (Davis 1989) 4.224 35 

Perceived Usefulness (Davis 1989) 4.409 35 

Perceived Ease of Use (Davis 1989) 4.050 35 

Voluntariness (Moore/Benbasat 1991) 4.386 35 

Compatibility (Moore/Benbasat 1991) 4.224 32 

Implementation gap (Chau 1996) 4.100 35 

Facilitating Conditions (Thompson/Higgins/Howell 1991) 4.544 34 

Result Demonstrability (Moore/Benbasat 1991) 4.421 34 

Table 23:   Software Developer Acceptance – Results 

Source: Own Illustration. 

Moreover, I asked the students to give feedback regarding the task to culturally adapt 
the mobile learning application. In this regard, one participant outlined: “following the 

process model, I had a common thread I could use to orientate myself towards. This 

allowed my adjustments to be structured.” Another student agreed with this view and 
mentioned: “an interesting practical task. [...] The model has structured the approach 

well and thus allows a systematic adaptation.” Overall, however, the task was not easy 
for the students and took up a lot of time, as most students had no prior knowledge in IS 
development and solely possess theoretical knowledge regarding established process 
models in IS development, like the waterfall or v-model. Some students reflected their 
task critically, thus mentioned: “at the beginning it was very complex to learn the 

necessary insights from the text. This has settled after an initial orientation.” 
Concerning start difficulties, another participant also noticed: “for me, finding the 

conflicts was the biggest hurdle. When adapting the design, you could be creative.” 
Besides problems with identifying the vision and system conflicts, one participant 
thought the implementation of the design elements to be difficult. In this manner, he 
annotated: “[…] I am wondering how many adjustments are too much and when do the 

adjustments […] distract from learning [with the mobile learning application].”  
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Besides these qualitative insights that I gained directly from my students, I also 
examined the artifacts (A2-A6) as depicted in Table 26 and included them in my 
evaluation. For my evaluation, the artifacts were examined by two independent raters, 
which are both experts in the fields of China and IT-supported learning.  

Before examining the results of the conducted cultural adaptation, the experts received 
information regarding the method, the descriptions that had been provided to the 
students, and the mobile learning application. Moreover, the raters were informed about 
potential conflicts. While examining the assigned solutions with reference to the 
artifacts (A2-A6), the raters were encouraged to evaluate each artifact. In this regard, 
the experts were asked to rate the quality of the requirements, the quality of the design 
elements, the completeness of the requirements, the quality of the targeting, the 
resolution of IT-culture conflicts, and their intention to reuse the design elements on a 
7-point Likert scale (1 = strongly disagree; 7 = strongly agree). Table 24 shows the 
ratings. 

Evaluation Criterion Rater 1 Rater 2 

 Mean N Mean N 

Quality of the Requirements 3.84 38 4.47 38 

Quality of the Design Elements 3.58 38 3.72 36 

Completeness of the Requirements 3.18 38 3.29 38 

Quality of the Targeting 3.42 38 3.95 38 

Resolution of IT-culture Conflicts 3.16 38 3.54 37 

Intention to Reuse the Design Elements 3.13 38 3.89 36 

Table 24:   Evaluation by Experts 

Source: Own Illustration. 

Even though rater 2 evaluated the derived requirements better than 4, the scale’s 
reference value, both ratings indicate that the method to culturally adapt IS still needs 
refinement to deliver satisfactory results for satisfying experts. Nonetheless, as rater 2 
highlighted, the quality of the requirements tends to be satisfactory and, therefore, 
highlights the value of deriving requirements through my method for novices in cultural 
adaptation. 
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To provide a more complete picture of the cultural adaptation, Table 26 shows 
exemplary pictures of the students’ assigned culturally adapted mobile learning 
application using the method. Overall, many students followed similar directions when 
describing the target groups’ values. However, the step of culture identification leads 
the students to diverse conflicts and, thus, requirements. Furthermore, similar 
requirements were transformed into various design elements. Reviewing the results, I 
discovered design elements that were derived by identified conflicts, but the selection 
of the design elements, however, was so unfortunate that the design elements themselves 
caused further conflicts. 

To quote an example, many assigned solutions comprised rankings and profiles to adapt 
the mobile learning application according to the target group’s IT values. Referring to 
this, Chinese teenagers predominantly use their smartphone for gaming purposes; asking 
them to also use their smartphones for learning purposes might cause a conflict. 
However, the integration of public rankings or profiles that can be tracked by the teacher 
might increase the trainees’ pressure to solve tasks. Thus, trainees with poorer results 
would probably stop continuing using the mobile learning application voluntarily. 
Another assigned culturally adapted mobile learning application integrated an exchange 
function that allows the trainees to exchange with experts, disregarding the fact that 
Chinese culture is characterized by a strong power distance (Hofstede n.d.b). Besides 
these negative examples, the method also leads to positive examples of cultural 
adaptation, e.g., UI adaptation, integration of videos, pictures and game elements as well 
as the integration of avatars. The examples are illustrated in Table 26 and Table 26. 
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Positive Examples: 

 

UI that has been adapted to the 
preferences of the target group. 
 
➔ Target group might not use 

the mobile learning 
application when distracted 
by its interface 

 

Integration of videos to 
distinguish the mobile learning 
application from the normal 
lecture with the book. 
 
➔ Target group sees no added 

value compared to the book 

 

Integration of pictures and game 
elements to arouse interest in 
using the app. 
 
➔ Target group might not use 

their smartphones for 
learning purposes during 
their spare time 

 

Avatar gives feedback and 
informs the trainee regarding 
his level of proficiency. Avatar 
motivates the trainee to 
continue. 
 
➔ Promote participation and 

alleviate the fear of failure 
 
 
 
 
 

Table 25:   Insights into the Assigned Solutions – Positive Examples 

Source: Own Illustration. 

Negative Examples: 

 

The mobile learning application 
integrates a function that allows 
finding experts by GPS. 
Compulsory exchange between 
trainees and experts 

 

Tracking of the trainees‘ 
progress and verification by the 
teacher (first screen). Each user 
gets a profile, which allows 
users to compare themselves 
with friends (second screen) 

Table 26:   Insights into the Assigned Solutions – Negative Examples 

Source: Own Illustration. 
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7.5 Discussion and Implications 

In my study, I designed a method to culturally adapt IS by means of the theory of IT-
culture conflict (Leidner/Kayworth 2006), which I applied as a kernel theory. I followed 
the DSR approach (Peffers et al. 2007) to rigorously design the method as an artifact. 
For demonstration and evaluation purposes, I had the method applied by a vast number 
of students, who were previously trained in requirements engineering and systems 
design.  

Considering my RQ, I propose the conceptual thoughts, implementation and evaluation 
results of my first design iteration. Since I plan to use these insights as an input for 
improving the artifact, I chose a formative ex-post evaluation approach (Venable/Pries-
Heje/Baskerville 2016; Sonnenberg/vom Brocke 2012) and tested my artifact at an early 
stage. In this regard, I provide insights into a large DSR project in which the method has 
been successfully applied. Moreover, I had the method tested by students with the aim 
to rely on these insights to further improve the method. In this regard, I decided to 
evaluate how the method is applied and how the students experienced the application of 
the method. Furthermore, I had the method’s artifacts evaluated by experts to also 
consider the quality of the outcomes and to identify relevant points for optimization.  

Regarding my design, I draw on the theory of IT-culture conflict, which allows me to 
identify and differentiate cultural values that might cause conflicts when contradicting 
with values of a newly integrated IS. In contrast to other approaches for cultural 
adaptation, e.g., cultural adaptation of UI (Reinecke/Bernstein 2013), the theory allows 
me to also take into account the values of the IS. Based on conflict identification, I 
identify real need for changes, since IS that do not coincide with the users’ values are 
likely to be rejected. The results of my evaluation reveal that the method to culturally 
adapt IS needs further refinement to deliver satisfactory results. But the results also show 
that the method enables novices in cultural adaptation to create feasible results for 
developing culture-sensitive design solutions for IS. 

Concerning the user evaluation, the students’ behavioral intention to use as well as the 
perceived usefulness of the method were positively rated, showing that the students 
comprehend the method’s purpose and like the idea of identifying and resolving 
conflicts. This impression is reinforced by the students’ clear perception of the results 
and consequences of applying the method. Referring to the method’s complexity, the 
perceived ease of use was rated low. In this context, the construct implementation gap 
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also reveals that students experienced a gap between their existing skills and the 
knowledge required by the method. Summarizing the results of these two constructs, I 
clearly see the need for improvements in terms of increasing the method’s usability. In 
this regard, I could imagine applying guiding questions to lead the user though the 
adaptation steps and to make the elicitation of the target group’s cultural values as well 
as the IS’s values easier. Beside these findings, I also recognized a linking problem 
between the steps of IT-culture conflict identification, formulation of the requirements, 
and the derivation of design elements. Since the design elements are used to change the 
values embedded in the IS and, thus, to resolve the identified conflict, I consider either 
omitting the interim step of requirement formulation; or to add hints that strictly require 
the user of the method to check for the prior results besides the derivation of 
requirements when developing the design decisions, e.g., with check marks or a 
backward iteration. Besides the linking problem, I imagine that the omission of 
requirements might also resolve the problem regarding the selection of the design 
elements that cause further conflicts since I expect that more information regarding the 
target group’s values flows into the subsequent steps. Moreover, a database with design 
characteristics for each country might help to select appropriate design elements. In this 
regard, Nordhoff et al. (2018) hold out the prospect of analyzing country-specific design 
elements beyond image metrics, which I could use as a basis for the design element 
selection.  

Summarizing, my research endeavor offers several contributions to theory and practice. 
First, I expand the understanding of the theory of IT-culture conflict (Leidner/Kayworth 
2006), which significantly influenced the design of my method to culturally adapt IS. In 
this regard, I also contribute to the exploration of cultural characteristics when adapting 
IS according to the cultural values of the target group. Applying the DSR methodology, 
I also contribute to DSR with a new solution for the acknowledged problem of cultural 
adaptation (Gregor/Hevner 2013). Notwithstanding, the method still needs improvement 
to make a thorough contribution. From a practical perspective, with my method I provide 
step-by-step guidance to practitioners into how they can adapt IS according to foreign 
cultural values. Especially when considering the outlined case of the introduction, a 
conflict analysis of IT artifacts helps practitioners to avoid problematic and maybe 
embarrassing IT implementations in foreign cultures. Helping to improve the value 
creation of IS, I contribute to service systems engineering by explicitly considering the 
context of service systems (Böhmann/Leimeister/Möslein 2014; 
Beverungen/Lüttenberg/Wolf 2018). 
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7.6 Limitations 

My design of a method to culturally adapt IS is not without limitations. While the theory 
of IT-culture conflict comprises distinct levels of cultural applicability, the method does 
not differentiate between cultural values on a national, organizational, and subunit level. 
Against this backdrop, the method should be both expanded in future design iterations 
as well as tested for cultural adaptation according to values on diverse cultural levels. 
Second, the conducted evaluation comes with various limitations. For one, the method 
was tested by students within the scope of a lecture regarding business and information 
systems engineering; thus, I remark that professional IS developers might have applied 
the method differently, which leads to distinct results. Moreover, the raters were experts 
in the fields of China and IT-supported learning but had no specific expertise in the field 
of IS development and consequently could not evaluate the assigned results from this 
perspective. In this regard, an evaluation with IS developers in a real setting might 
expand my insights and lead to innovative ideas, measures, and aspects of method 
adaptation. To gain insights into the problem-solving processes of IS developers, I plan 
to apply the think aloud technique, which is a suitable instrument for field studies in 
software engineering (Lethbridge/Sim/Singer 2005). 

7.7 Conclusion 

With this study, I provide a design and evaluation of a theory-motivated method to 
culturally adapt IS that draws on the theory of IT-culture conflict. From a 
methodological perspective, I followed the DSR approach to design and evaluate the 
method. The here presented results refer to the first design iteration. I contribute to 
practice by providing guidance in how to adapt IS according to foreign cultural values. 
As a theoretical contribution, I contribute to the exploration of culture in IS 
development. 
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8 Summary of Contributions and Areas for Future Research 

In this section and its corresponding subsections, I will discuss how the results of this 
thesis contribute to theory and practice against the backdrop of the derived research 
challenges and RQ as outlined in the problem and solution statement (please see section 
1.1 and 1.2). Besides theoretical and practical contributions, I further provide avenues 
for future research endeavors that crossed my mind while conducting the studies and 
being occupied with the subject matter presented here.  

8.1 Theoretical Contributions of this Doctoral Thesis 

Besides the theoretical contributions that were already outlined in the discussion and 
implications sections of each study, I will now discuss how the results of this thesis 
address the RQ and challenges that motivated this thesis.  

8.1.1 Assessing the Impact of Mobile Application Usability in the Domain 

of Mobile Learning 

The first RQ was as follows: 

RQ 1: How does mobile application usability impact the outcomes of 

mobile learning? 

To answer the first RQ, a theoretical model to investigate how MAU relates to mobile 
learning outcomes was developed and subsequently empirically evaluated by 
conducting a free simulation experiment and analyzing the isolated effects of specific 
design features regarding mobile learning. The results show significant influence of 
MAU on compatibility, performance expectancy and self-efficacy. Moreover, the results 
indicate that compatibility acts as a partial mediator of usability on performance 
expectancy. Furthermore, an importance performance matrix was deduced that informs 
about the performance of each determinant on the higher order MAU construct. The 
respective study closes with a suggestion of design principles to better develop mobile 
learning applications against the backdrop of a high usability. 

From a theoretical perspective and in accordance with the contribution types and 
terminology of Gregor (2006), I provide several theoretical implications that relate to a 
theory of explanation and prediction.  
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First, I provide a theoretical model to explain the influence of MAU on mobile learning. 
As outlined in the derivation of the first research challenge of this thesis, studies 
focusing on usability in the context of mobile learning are scarce. Against this backdrop, 
my research contributes to the body of knowledge regarding MAU and its influence in 
the domain of mobile learning. To be more precise, my results indicate a high influence 
of MAU on the determinants compatibility, performance expectancy and self-efficacy. 
Moreover, a mediating effect of compatibility on performance expectancy could be 
observed. Therefore, my proposed and empirically tested model can be used to explain 
and predict the influence of usability in the domain of mobile learning. 

Second, with the formulated design principles that were derived based on the insights 
that I gained from the importance performance matrix, I contribute prescriptive 
knowledge (Chandra/Seidel/Gregor 2015) to the knowledge base regarding how 
usability can be considered in mobile learning applications. Against this backdrop, the 
formulated design principles can be used for the development of mobile learning 
applications that embrace a high degree of usability.  

8.1.2 Designing a Mobile Learning Application 

The second RQ that I aimed to answer in my thesis was as follows:  

RQ 2: What is a possible design for a mobile learning application that 

supports learners during their practical training? 

To answer this RQ, I developed a mobile learning application as a design artifact 
following the DSR approach as proposed by Peffers et al. (2007). Since the study to 
answer RQ two is strongly connected with the attempt to answer the third RQ of this 
thesis, the mobile learning application was built and refined iteratively over a long 
period of time. It was the design science journey’s aim to create a TML scenario that, 
on the one hand, supports learners in developing new competencies and skills during 
their practical training and, on the other hand, to use and create a mobile learning 
application that is culturally adapted according to the values of the target group. In this 
regard, the latter aim is part of the study dedicated to RQ three.  

With the conducted design science project, I simultaneously contribute to the knowledge 
base on different levels with distinct artifacts. Addressing the same design science 
journey, the knowledge gained to address the third RQ is more abstract and complete, 
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whereas the insights acquired to answer the second question are more specific and less 
mature.  

Applying the design science methodology to rigorously develop, refine, and evaluate 
the mobile learning application, with the application itself I contribute a “situated 

implementation of an artifact” (level 1 contribution) to the archival knowledge base in 
accordance with the contributions types and level in DSR (Gregor/Hevner 2013). The 
knowledge gained is specific and less mature, since the developed application addresses 
a very specific real-world problem, that is, Chinese vocational trainees having a lack of 
realistic scenarios to develop problem solving competencies. To be more specific, I 
contribute to the knowledge base with a knowledge contribution of the type 
“improvement”, indicating that the developed mobile learning application is a new 
solution for an acknowledged problem. I emphasize, however, that I did not conduct an 
evaluation testing the “MoKe” application against regular school education in terms of 
learning success and competency development. This should be part of future research.  

Furthermore, DSR is accompanied by the production and exploitation of design 
knowledge. In this regard, three aspects are worth mentioning. First, the study presented 
in section 5 outlines how diverse educational objectives can be realized in workplace-
related learning. Against this backdrop, the small screen size of the mobile device that 
is used in the learning scenario was considered to not overstrain the learners. Second, I 
created design knowledge by the practical application of QR code technology to 
integrate scavenger hunt mechanisms in the mobile learning application. These 
mechanisms motivate the learners to interact with the car and to keep trying to find and 
explore distinct automotive parts. Third, the second integrated task of the mobile 
learning application resembles fault tree analyses, which are a common method in 
teaching mechanics, e.g., interrelations between problems (Pierre-
Antoine/Sheppard/Schar 2014). Thus, I provide design knowledge demonstrating in an 
exemplary way how “paper-based” analysis methods can be depicted in IT based 
solutions like mobile learning.  

8.1.3 Derivation of an IS Design Theory to Support the Cultural 

Adaptation of Technology-mediated Learning 

The third RQ was formulated as follows:  
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RQ 3: How can mobile learning be adapted to the cultural introduction 

context? 

The third RQ was further divided into two subquestions. Grounded on a DSR approach, 
requirements from theory were derived for the cultural adaptation of the mobile learning 
application, which resulted from answering RQ two. In this vein, the theory of IT-culture 
conflict (Leidner/Kayworth 2006) was applied to identify starting points respectively 
potential IT-culture conflicts that might occur when introducing the mobile learning 
application as it is. The identified culture conflicts were utilized as requirements. 
Moreover, design elements were also derived from theory allowing for a theoretically 
grounded adapted mobile learning design. Hence, the first subquestion refers to the first 
steps of the design science endeavor and was as follows:  

RQ 3a: Which IT-culture conflicts occur in the implementation of mobile 

learning in Chinese vocational schools and which design elements 

resolve them? 

The designed culturally adapted mobile learning application was then deployed in 
practical training in vocational schools in China to demonstrate and evaluate its 
usefulness and the effect of the adaptation efforts on learning outcomes. Consequently, 
the second subquestions was as follows:  

RQ 3b: To what extent does culturally adapted mobile learning positively 

influence learning outcomes of Chinese learners? 

The mobile learning applications (culturally adapted and not adapted) were evaluated 
twice in quasi-experimental settings showing a significant influence of the culturally 
adapted design on procedural knowledge acquisition as well as skill-based and affective 
learning outcomes when compared to a mobile learning application that is not adapted 
to the values of the target group, but identical in content. 

With the conducted DSR project, I provide several contributions to theory. As 
mentioned before, the research regarding the cultural adaptation of the mobile learning 
application provides knowledge that is more abstract and complete than the knowledge 
gained by developing the “bare” mobile learning application.  
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The most important contribution of this study is the design theory as outlined in section 
6.6. To be more precise, I contribute to theory with a mid-range IS design theory (level 
three contribution regarding the contribution types and level in DSR (Gregor/Hevner 
2013)), making a contribution of the type improvement by developing a “new solution 

for a known problem” (Gregor/Hevner 2013). In this case the “new solution” refers to 
the cultural adaptation based on the theory of IT-culture conflict. In contrast, the “known 

problem” refers to the widely acknowledged problem of culture influencing the 
effectiveness of TML. Moreover, culture is a frequently reviewed phenomenon in IS 
research, thus reinforcing the research area’s rather high application domain maturity. 
Demonstrated by significantly improved procedural knowledge acquisition as well as 
significantly increased skill-based and affective learning outcomes, the design theory is 
proven valuable. However, I want to mention that further research should rely on the 
design theory proposed here and further approve its value and the research results in 
foreign cultural contexts.  

Furthermore, the proposed research in this thesis and especially the study presented to 
answer the third RQ expand the knowledge regarding mobile learning and its 
adaptability to foreign cultural contexts. My study demonstrates the importance to 
culturally adapt TML in general and mobile learning in particular to achieve satisfactory 
and initially planned learning results and to further increase the target group’s 
satisfaction with the learning process. Besides gained knowledge regarding the IT 
artifact, I also contribute to the knowledge base in regard of culture research as well as 
concerning the theory of IT-culture conflict. Being the first, to the best of my knowledge, 
applying this theory as a kernel theory to culturally adapt mobile learning, I also expand 
the understanding for this theory and show its applicability. 

Further implications for theory emerge by demonstrating the effects of certain design 
choices for the Chinese introduction context. This contribution presents a considerable 
aspect, since China with its population ratio of more than 1.3 billion constitutes one of 
the greatest economies in the world and, thus, is an important introduction context for 
IS providers. These design choices comprise the gamification elements “achievement” 
and “loss aversion”, the UI adaptation according to the cultural preferences of the target 
group, and the additional feedback by an integrated virtual character.  

8.1.4 Method to Support the Cultural Adaptation of Information Systems 

The fourth and final RQ of this thesis was formulated as follows:  
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RQ 4: How should a method be designed to adapt information systems to 

foreign cultural values? 

Due to the advantageous results of the study answering the third RQ, I decided to also 
ground the designed method on the theory of IT-culture conflict as a kernel theory. To 
achieve my research aim, I followed the DSR methodology to systematically develop 
and evaluate a practically relevant method to culturally adapt IS as a design artifact. The 
designed method was applied by a large number of students to account for its real-world 
applicability. Moreover, I relied on a multi-criteria evaluation to gain insights from the 
viewpoint of those applying the method and the viewpoint of those rating the quality of 
the IS’ cultural adaptations. 

Strongly connected with the previously described study to answer RQ three and its 
subquestions, this study can also be seen as an expansion to provide further insights into 
how the theory of IT-culture conflict can be utilized to enable IT introductions with 
cultural fit. Therefore, this study contributes to the knowledge base by expanding the 
knowledge regarding the theory of IT-culture conflict, which served as a kernel theory, 
as well as DSR that was applied as a methodological grounding. Moreover, with the 
designed method as well as my suggestions for improvement, I contribute, on the one 
hand, to the exploration of cultural characteristics that should be taken into consideration 
when adapting IS for foreign target groups and introductory contexts and, on the other 
hand, I provide a repeatable procedure to culturally adapt IS. However, the contribution 
to theory is limited due to the designed method’s maturity. 

8.2 Practical Contributions of this Doctoral Thesis 

Besides the theoretical contributions of this thesis, the presented results also have 
implications for practice. In this regard, the results presented in this thesis are mainly 
relevant for mobile learning providers and developers. Nonetheless, many insights can 
also be applied to the broader field of TML, a few possibly even to IS in general. In the 
following, I will go into detail regarding the generalizability of the results and describe 
how the results contribute to practice.  

8.2.1 Application of Design Knowledge to Develop Learning Applications 

To conduct my research, I based most studies presented in this thesis on the DSR 
approach (Peffers et al. 2007; Hevner et al. 2004). Against this backdrop, a mobile 
learning application was developed, iteratively refined and culturally adapted.  
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However, “[…] artifacts constructed in design-science research are rarely full-

grown information systems that are used in practice. Instead, artifacts are 

innovations that define the ideas, practices, technical capabilities, and products 

through which the analysis, design, implementation, and use of information 

systems can be effectively and efficiently accomplished” (Hevner et al. 2004, 
83).  

Thus, I emphasize that the developed mobile learning application “MoKe” certainly 
constitutes a practical contribution of my thesis, since it served to propose both my ideas 
and the design and to analyze its outcomes. However, the developed mobile learning 
application is limited in regard of its degree of maturity.  

Within the scope of the research project kuLtig, the “MoKe” application was featured 
multiple times at companies, vocational schools, round tables and at the CeBIT, an 
international representative technology trade fair. Thus, the overall concept of the 
mobile learning application, especially the findings in regard of the cultural adaptation 
and usage of QR code technology to enrich the practical training were communicated to 
practitioners. Although the developed mobile learning application itself does not 
constitute this dissertation’s main contribution to practice, the application served to 
define and evaluate my research. Moreover, the mobile learning application can serve 
practitioners as an example how the concept of mobile learning can be applied in 
practical training and enable the development of corresponding applications to enrich 
learning scenarios.  

8.2.2 Consideration of Educational Objectives in Mobile Learning  

Besides the artifact itself, this thesis contributes to practice by outlining how learning 
goals can be considered in mobile learning. Relying on the taxonomy of educational 
objectives as proposed by Anderson/Krathwohl (2001), possible ways were shown how 
educational objectives can be integrated in mobile learning applications.  

In general, it can be said that “a small mobile device is rather weak in displaying 

comprehensive content [due to its small screen size] and its strengths are in the 

communication and digital capture of context through sensors, localization 
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functionalities, interfaces to other objects, integrated camera, voice recordings 

and short text notes, etc.” (Frohberg 2008, 397).62  

Thus, Frohberg (2008) calls into doubt whether mobile learning is a suitable instrument 
to impart factual knowledge that relies on large amounts of text and, thus, to address 
novices. Against this backdrop, the mobile learning application presented in this thesis 
is directed to novices (task 1 of the two implemented tasks) that very rarely come into 
contact with the demonstration cars at the workplace during their practical training. 
Thus, to enable the acquisition of factual knowledge, the students have to use the sensors 
at the mobile device, which in my case was the integrated camera to scan QR codes 
attached to the demonstration car, thus connecting the real-world environment with the 
mobile learning application. In this case, I seek to enable trainees to name the parts of 
the car body using the correct technical terms and to allocate these parts on the car body. 
In contrast to the mere application of a textbook, the trainees can make a reference to 
the car. Against this backdrop, my research shows providers of mobile learning 
applications how sensors can be used to enrich learning scenarios and how to acquire 
factual knowledge despite using large amounts of text.  

Moreover, the acquisition of procedural knowledge was addressed by an integrated 
second task. In analogy to a complex fault tree analysis, the trainees are asked to detect 
and correct hidden flaws. Although the demonstration cars do not show signs of damage, 
the mobile learning application enables trainees to understand and relate to the routine 
business of damage detection in a car service station by scanning QR codes attached to 
car parts that possibly lead to this damage. Mobile learning providers can take this as an 
example to also enrich practical training or to foster workplace-related learning by using 
sensors the mobile application provides and, thus, to respond to changing contexts and 
being able to provide just-in-time, adaptive, and personalized content. Moreover, the 
second task shows how scavenger hunt mechanisms (Holzinger et al. 2011) can be used 
in learning applications to foster learners seeking the right solution approaches. 

Overall, the chosen approaches to foster the educational objectives are also 
generalizable for tablet computer and augmented reality glasses. However, learning with 

 
62 Translated by the author. Original as follows: „Ein kleines Mobilgerät ist eher schwach bei der 

Darstellung umfangreicher Inhalte und seine Stärken liegen in der Kommunikation und der digitalen 

Erfassung von Kontext durch Sensoren, Lokalisierungsfunktionalitäten, Schnittstellen zu anderen 

Objekten, integrierte Kamera, Sprachaufzeichnungen und kurze Textnotizen etc.“ (Frohberg 2008, 397). 
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a desktop computer that is also a subcategory of TML, is not suitable since it lacks 
sensors and mobility.  

8.2.3 Consideration of Usability Aspects in Mobile Learning 

Besides educational objectives, this thesis also contributes to practice by outlining the 
effects of MAU in the domain of mobile learning and providing primary design 
guidelines that help developers to consider usability aspects.  

In general, as outlined in the introduction section of this thesis, the research field of 
mobile learning usability is widely unresearched with no more than 23 research papers 
in the last 13 years focusing on usability in the domain of mobile learning 
(Kumar/Mohite 2018). If one reflects on the importance of user experience applying 
apps or websites on their smartphone, he or she will comprehend that the provision of a 
good level of usability is of great importance when browsing information and making 
sense of the learning content on small screens with touch control. Against this backdrop, 
a non-intuitive handling is distracting from the learning content and objectives and, thus, 
might lead to unsatisfied users and poor learning outcomes.  

In this regard, research presented in section 4 of this thesis outlines a theoretical model 
to determine the impact of MAU on the outcomes of mobile learning, whereby a free 
simulation experiment was conducted to test the model. The results show the significant 
influence of MAU on compatibility, performance expectancy, and self-efficacy. 
Moreover, the results indicate that compatibility acts as a partial mediator of usability 
on performance expectancy, thus signalizing the importance to consider usability 
aspects in mobile learning. To gain insights that are of importance from a more practical 
perspective, an importance-performance matrix analysis concerning the impact of the 
first-order constructs on MAU was performed. Including the application design, 
application utility, UI graphics, UI structure, UI input, and UI output, the matrix 
provides additional implications especially for the design of mobile learning 
applications. In this regard, design recommendations were made that can be applied by 
mobile learning providers and engineers to better develop mobile learning applications 
against the backdrop of high usability to ensure that learners use the mobile learning 
application effectively and to gain learning success (Kukulska-Hulme 2007; Seong 
2006).  
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Overall, the insights in the domain of usability in mobile learning are generalizable for 
tablet computers, since smartphones and tablet computers are both handheld, touchable 
and limited due to their small screen size. 

8.2.4 Application of Design Knowledge to Adapt Information Systems to 

new Cultural Contexts 

The fourth practical contribution of this thesis is related to the cultural adaptation of IS 
in general and mobile learning in particular. Relying on the theory of IT-culture conflict 
(Leidner/Kayworth 2006), I culturally adapted the mobile learning application “MoKe” 
as presented in section 5. In this regard, I was able to show beneficial effects of the 
cultural adaptation on learning outcomes. This particularly applies to skill-based and 
affective learning outcomes as well as the acquisition of procedural knowledge. Besides 
the cultural adaptation made by myself, I applied the design science approach to develop 
a method to culturally adapt IS, which also relied on the theory of IT-culture conflict 
due to the beneficial results of its previous application. The method got tested by 
numerous participants. This, on the one hand, provided insights into how the application 
of the method is experienced by the participants and, on the other hand, indicates the 
quality of the cultural adaptations’ outcomes. Against this backdrop, relevant points for 
improvement and optimization could be identified. 

In general, it can be said that IS that does not coincide with the target context’s cultural 
values is likely to be rejected (Leidner/Kayworth 2006). Literature reveals numerous 
examples showing how important it is to take cultural characteristics into account when 
integrating IS in contexts coined by distinct values. These research papers focus on 
enterprise resource planning implementations that failed or struggled in developing 
countries and those characterized by a strong power distance like, e.g., China (e.g., 
Avison 2008; Rajapakse/Seddon/Scheepers 2006; Soh/Kien/Tay-Yap 2000; He 2004). 
Another example showing how important cultural adaptation is to find favor in new 
products provides the movie industry. For example, Pixar adapts its animated movies 
for different audiences, e.g., it changes meals, movie titles, the appearance of characters 
to make a film appropriate for each audience. Furthermore, movie heroes live and die 
differently in distinct cultures depending on the history of a country and the associated 
understanding of values (Zheng 2013). Looking at companies’ web presences and their 
cultural adaptation, the websites of Kentucky Fried Chicken and McDonald’s are 
examples, which provide distinct user experiences for western and Chinese consumers 
according to the target groups shared values. 
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Both, the cultural adaptation I made myself as well as the developed method and the 
according insights regarding the method’s outcomes and applicability serve 
practitioners that oversee IS introductions as an example how cultural adaptations of IT-
artifacts can be conducted. In this regard, with the proposed method I provide step-by-
step guidance to practitioners into how they can adapt IS according to foreign cultural 
values and, thus, to be able to transfer their IT solutions considering the target groups’ 
values. When it comes to generalizability of the results, I would like to point out that the 
beneficial results of the cultural adaptation could solely be shown adapting a mobile 
learning application. Thus, it is likely that similar results can be achieved adapting 
related IS, such as, e.g., TML. Although the method can also be applied adapting IS in 
general, this thesis does not provide enough evidence for similar outcome. 

8.3 Directions for Future Research 

The research and corresponding results presented in this dissertation are subject to 
limitations and boundaries. While limitations of particular studies as well as the resulting 
suggestions for future research are discussed at the end of the respective sections (please 
see sections 4.6, 6.7 and 7.6), the following thoughts refer to the overall course of the 
work and describe overarching ideas for improvement and future research endeavors, 
which came to my mind while I was writing this thesis, drilling down on the research 
topics, and conducting the particular studies.  

In the following I will summarize my ideas for future research. The ideas are described 
in detail in section 8.3.1 through 8.3.6.  

First, I see potential to “differently interpret” the theory of IT-culture conflict. In this 
regard, future research approaches could focus on preventing or weakening IT-culture 
conflicts through non-design-oriented interventions as, e.g., management interventions. 
Moreover, during a project meeting, a professor involved with the project suggested that 
in comparison to the research setting of introducing mobile learning to Chinese trainees, 
other settings are imaginable where conflicts could be even welcomed and 
advantageous. Against this backdrop, future research could analyze the impact of IT-
culture conflicts to drive or to hinder group or organizational culture change, for 
example in the context of technochange projects. Furthermore, I suggest researchers to 
be aware of preconceived and biased opinions – whether it be through own experiences 
and mentality or through progressive alignment when conducting culture research. 
Changing the research strategy, another future research direction could focus on finding 
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dimensions for internationalization instead of adapting mobile learning to new cultural 
contexts and, thus, to be able to react to audiences with diverse cultural backgrounds. 
Since cultural adaptation is a subarea of context adaptation, future research could focus 
on the integration of contextual factors to provide each learner with the best possible 
learning experience beyond culture fit. To bridge the gap between culture and usability 
is another logical quintessence for future research, since literature has shown that 
distinct cultures experience usability differently.  

The ideas for future research directions are particularized in the following. 

8.3.1 Circumvent IT-culture Conflicts through Non-design-oriented 

Interventions 

First, as has been indicated in section 2.2.4.2 concerning the current state of research 
regarding the IT-culture conflict theory, not solely values embedded in IT lead to IT-
culture conflicts, but also the values that people perceive to be integrated in the IT 
artifact (Koch/Leidner/Gonzalez 2013, 519). Against this backdrop, changing the values 
embedded in IT through culturally sensitive design elements, as has been shown in this 
thesis, can be part of a solution to prevent and circumvent IT-culture conflicts. However, 
there are scenarios when cultural adaptation of the IT artifact might not be a workable 
approach to circumvent culture conflicts. On the one hand, it can be assumed that this 
approach will show signs of weakness if the values solely reflect people’s perception of 
IT without being truly integrated by the IT designers, thus not being changeable. On the 
other hand, some IT artifacts cannot be easily culturally adapted due to invariable 
information architecture, artifact design, or corporate identity standards. In these cases, 
the values embedded in the IT cannot be changed to coincide group member values and 
the group’s IT values. 

In this regard, the study of Koch/Leidner/Gonzalez (2013) demonstrated that policy, 
leadership, and socialization based mechanisms can help to increase individuals’ 
acceptance towards a new IT, which is in line with Leidner and Kayworth’ proposition 
that managerial interventions can reduce all sorts of conflicts (Leidner/Kayworth 2006). 
Recalling the triangle shaped illustration of the IT-culture conflict theory (please see 
section 2.2.4.1), conceivable solutions would be to (1) either change the group member 
values as well as the group’s IT-values and, thus, to remove the basis for potential 
conflicts; or (2) to weaken potential conflicts after their occurrence. Against this 
backdrop, future research could focus on both solutions and analyze non-design-
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oriented interventions to prevent IT-culture conflicts from occurring or to weaken 
acknowledged conflicts. “But as values are hard to observe directly, it is often necessary 

to infer them by interviewing key members of the organization or to content analyze 

artifacts such as documents and charters” (Schein 1984, 3).63 Consequently, I 
recommend a longitudinal study design applying qualitative research methods as, e.g., 
case study research, which allow to observe the culturally shaped IT introduction 
scenario through interviews or document analyses (as part of the case study research 
endeavor). Moreover, I could imagine that think aloud techniques might be a suitable 
instrument to let people describe their perception of the IT-values, since these techniques 
are an established methodology in software engineering to understand engineers’ mental 
models, patterns of activities, and goals (Lethbridge/Sim/Singer 2005) and are also used 
to analyze, e.g., website usability (Olmsted-Hawala et al. 2010). 

8.3.2 IT-culture Conflicts to Drive or to Hinder Culture Change 

As a second direction for future research, I see potential in examining to what extent 
culture conflicts may be advantageous to foster change or even hinder changes.  

Even though occurring IT-culture conflicts may result in users’ reluctance to use an IT 
artifact or lead to unforeseen user behavior as, e.g., using the IT-artifact in a different 
manner, these conflicts may also have positive side effects when it should come to 
cultural change. In this regard, the study of Koch/Leidner/Gonzalez (2013) showed that 
IT can be used to promote cultural change in organizations. However, they also state 
that literature very rarely considers IT as “[…] the force behind wilful [sic!] 

organizational culture change” (Koch/Leidner/Gonzalez 2013, 520). Against this 
backdrop, the phenomenon called “technochange” is also of interest when examining 
organizational culture change. Technochange, which is brief for technology-driven 
organizational change, describes significant transformations in organizational areas that 
are driven by those IT introductions (Markus 2004). In this regard, it can be said that on 
the one hand IT introductions at a large scale, as, e.g., enterprise resource planning 
systems, require complementary organizational changes, but on the other hand also lead 
to those changes. “Designing technochange solutions for implementability is designing 

to avoid resistance to change (while still accomplishing organizational change goals)” 

(Markus 2004, 14). However, if the new IT does not fit the way things are currently 
done in the organization, cultural misfits can occur. With the aim to not being rejected 

 
63 Making this statement, Schein (1984) refers to the work of Martin/Siehl (1983). 
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and misused by the company employees, Markus (2004) calls for alignment between 
the implemented IT solution and the organizational culture.  

Against this backdrop, future research could focus on IT driven organizational culture 
change and examine to what extent culture conflicts or cultural misfits (as Markus 
(2004) calls it) may be advantageous to foster change or even hinder changes and, thus, 
contribute to the research field analyzing the impact of information and communications 
technology on culture (Leidner 2010). I assume that there is no change without 
resistance, since people naturally resist change. Moreover, by analogy of the prior 
formulated direction for future research, potential interventions and their results to 
strengthen the change endeavor could be analyzed. In this case, too, I recommend a case 
study approach (either single or multiple) to identify occurring conflicts and observe 
intervention and its achievements.  

8.3.3 Internationalization of Technology-mediated Learning  

A third starting point for future research endeavors could be a change of strategy. This 
thesis has a strong focus on cultural adaptation of learning applications, thus addressing 
the statement of Swierczek/Bechter (2010, 291) outlining that “for learning to be 

effective, it must be adapted to the cultural context in which it takes place”. Similar to 
Swierczek/Bechter (2010), other studies also call for cultural adaptation of IS due to 
differences in learning styles (Manikutty/Anuradha/Hansen 2007) and IT adoption 
(Leidner/Kayworth 2006). The strategy to adapt IS to respective cultures when 
introducing IT in foreign contexts, which I chose in this thesis, can, e.g., also be found 
in Reinecke/Bernstein (2013), Blanchard/Razaki/Frasson (2005), Blanchard/Frasson 
(2005) and Kamentz/Womser-Hacker (2003).  

However, the idea to adapt learning applications to respective cultures is only one side 
of the coin; seeking ways for internationalization of teaching approaches and 
corresponding learning applications is the other. Instead of comparing systems 
following the objective to design artifacts that reflect the users‘ cultural orientation and 
learning habits, differences can also be analyzed in distinct cultural settings to find 
dimensions for internationalization. The internationalization strategy is not as 
intensively researched and followed – not by a long chalk – as the adaptation approach. 
In this regard, Mushtaha/Troyer (2007) mentioned the internationalization strategy 
when conducting a comparative study analyzing e-learning content and UI between 
Belgian and Palestinian audiences with the aim to find dimensions for 
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internationalization. Moreover, Crose (2011) developed strategies to meet the demands 
and needs of host students as well as international students and to leverage cultural 
diversity in higher educational learning. 

In summary, the internationalization strategy can be part of a solution to react to 
audiences with diverse cultural backgrounds. Against this backdrop, future research 
could analyze how internationalization strategies can be considered in TML 
environments. As methodological grounding, I recommend a design science approach 
(Peffers et al. 2007; Hevner et al. 2004) to transfer the internationalization strategies in 
design elements, to implement them in learning applications and to evaluate these 
applications in a structured manner. As a first step, a comparative analysis considering 
learning styles could be applied to develop design elements fostering 
internationalization of learning applications, as e.g. Fischer/Kopp (2007) and Crose 
(2011) do.  

8.3.4 Bridging the Gap between Culture and Usability 

The fourth demand for future research endeavors is tightly interconnected with the 
previously discussed third idea for future research and refers to also examine mobile 
learning usability from a cultural perspective. In this thesis, I conducted studies focusing 
on either usability or cultural issues in the design of mobile learning. Bringing these two 
aspects together would be a logical quintessence. In this vein, I expect great potential 
for future research studies that connect the previously described call for 
internationalization approaches to usability criteria, since research has shown that 
distinct cultures experience usability differently in e-learning systems (Downey et al. 
2005).  

Testing the mobile learning application as presented in section 5 and 6, I also made 
observations that gave me some encouragement to call for future research addressing 
the areas of usability and culture. I have not mentioned my observations at an earlier 
point in this thesis, since it was of limited relevance thematically. During the conducted 
quasi-experimental evaluations, I observed that the Chinese vocational trainees 
corrected the misplaced tick marks after the solution was displayed, though the error 
deduction had already been carried out through the virtual character losing vital energy 
(please compare screenshot 7 through 10 of the “MoKe” application, 0). I made the same 
observation when having the application tested by a research assistant, who is also from 
Chinese origin and lived in China for many years. Besides these tests, the mobile 
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learning application – both the culturally adapted yellow version as well as the non-
adapted white/ blue version – was usability tested plenty of times in Germany by student 
assistants, the developer, and me during the development efforts. However, I never 
observed a similar behavior, nor suspected someone to handle the application in such a 
manner.  

Against this backdrop, future research should aim to develop usability criteria that allow 
people with foreign cultural backgrounds to experience the usage of mobile learning 
applications equally. Besides the characteristic UI adaptations to increase a system’s 
usability, scaffolding approaches should also be taken into consideration to find ways 
for building more usable learning application.  

8.3.5 Integration of Contextual Factors in Learning Applications 

Fifth, this thesis showed that the cultural context in which the learning will take place is 
of crucial importance in regard of learning outcomes. In this regard, this thesis 
demonstrates how the cultural context can be taken into account when designing or 
adapting mobile learning applications for foreign contexts.  

Notwithstanding, as research shows, besides the learners‘ cultural context, other context 
specific information can be considered when developing mobile learning.  

Overall, context can be described as “[…] any information that can be used to 

characterise the situation of an entity. An entity is a person, place, or object that 

is considered relevant to the interaction between a user and an application, 

including the user and applications themselves” (Dey 2001, 5).  

Against this backdrop, the mobile learning application could provide information 
characterizing (reflecting and incorporating) the learning activity “situation”. 
According to Wang (2004), the information can characterize six mobile learning context 
dimensions. These dimensions include the identity-, activity-, community-, spatio-
temporal-, facility-, and learner dimension (Wang 2004).64 The cultural context focused 
on in this thesis reflects the learners background and, thus, represents a subcategory of 

 
64 General dimensions or categories for context-aware computing provide 
Zimmermann/Lorenz/Oppermann (2007) referring to individuality, time, location, activity and relations. 
These dimensions can also be tested for its applicability in the area of mobile learning.  
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the learner dimension, which also comprises the learner’s emotional state as well as 
focus of attention (Wang 2004).  

To provide each learner with the best possible learning experience, future research 
should develop solutions on how context factors can be integrated in mobile learning 
and moreover develop specific queries and corresponding learner profiles that allow the 
provision of tailor-made learning solutions. Even though the research endeavor of 
Reinecke/Bernstein (2013) focused on cultural dimensions, the work illustrates a really 
well thought-out design science study for user-interface adaptation that includes five 
design artifacts: a cultural user model ontology, an algorithm to approximate the cultural 
background, adaptation rules and an adaptation ontology as well as the culturally 
adaptive system. The award-winning study should certainly not be a yardstick for initial 
future research endeavors, but the study points this way and demonstrates which design 
artifacts might be necessary until a context adaptive solution is completed. 

8.3.6 Being Aware of Preconceptions and Cultural Imperialism 

Sixth, as mentioned in my concluding thoughts regarding my philosophical stance for 
conducting this thesis (please compare section 3.1.4), I see potential for future research 
in taking an interpretive stance when observing and analyzing foreign cultural values. 
Researchers, like any other individuals, are influenced by their own cultural imprints. 
Thus, everyone has own perceptions of, e.g., how things should to be done and how 
people should behave in a certain situation or how IT should be designed and applied. 
Thus, I assume that situations in unfamiliar environments that are coined by foreign 
cultural values are assessed differently depending on someone’s own preconceptions. 
Moreover, I suggest that, depending on the level of cultural match between someone’s 
own cultural values with the observed culture, researchers perceive situations in 
different ways. 

Another aspect that might be of interest for this research context is the phenomenon of 
cultural imperialism, which describes cultural convergence through worldwide famous 
brands that are able to infuse their products globally, like, e.g., Disney, Coca Cola, 
Facebook, Amazon, or Microsoft and, thus, drive cultural homogenization (Leidner 
2010). Growing up with these so-called standards, one might assume that they are the 
intended “lookalike” target states for IT development projects in every foreign region, 
disregarding the fact that there are differences, e.g., between eastern and western 
countries. Examples are the global players Facebook, Amazon, and WhatsApp, which 



 

 185 

are the de facto standard for social media, digital communication services and online 
shopping in western regions, but their interfaces, functionalities, and business models 
are not per se standard everywhere, as, e.g., in China, notwithstanding cultural 
convergence. Despite censorship that presumably is one reason for the missing market 
penetration, the example of Amazon shows that without cultural fit one might get 
outperformed by competitors, such as Alibaba, in this case, that followed a strategy that 
better fits the national requirements and existing cultural values in China. Amazon offers 
products through its storefront and sells goods i.a. directly (maintains logistic centers), 
whereas Alibaba’s core business closely resembles that of eBay (Ankenbrand/Lindner 
2014). As a middleman between sellers and buyers, Alibaba takes care of the whole 
sales processing but including payment, a trust system based on points and a money 
back guarantee (Alipay). With its business model, Alibaba responds to market 
conditions and cultural characteristics in China. China has a high density of retailers, 
many without local stores and without visibility in the market. Associated with this, the 
Chinese historically have a lack of trust towards most retailers and have no confidence 
in the sales system, as there are complex and opaque market structures (Zhu 2013). 
Consequently, Alibaba takes care of both the retailers’ problems and sellers’ values with 
its business model, which is at the core of its success (Soo 2018). 

To conclude, I mean to say that given this example, researchers should be aware of 
preconceived and biased opinions – whether it be through own experiences and 
mentality or through progressive alignment of, e.g., IT design and business models on 
self-appointed international standards. Thus, future research endeavors applying 
qualitative methods as, e.g., observations, focus group workshops, and interviews in the 
field of culture research could benefit from an interpretive stance.  
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 Appendices to Study presented in Section 4 

Measurement Instruments* 

Code Statement Source 

Application Design 

MAU_AD1 Overall, I think the MoKe app is designed well. 

Adapted from 
Hoehle/Venkatesh 
(2015) 

MAU_AD2 In general, I believe that MoKe app has a great design. 

MAU_AD3 Generally speaking, the MoKe app is well designed. 

MAU_AD4 I am very satisfied with the overall design of the MoKe app. 

Application Utility 

MAU_AU1 To me, the MoKe app is very functional. 

Adapted from 
Hoehle/Venkatesh 
(2015) 

MAU_AU2 Overall, I think that the MoKe app is useful. 

MAU_AU3 Generally speaking, the MoKe app serves its purpose well. 

MAU_AU4 In general, the MoKe app is of value to me. 

User Interface Graphics 

MAU_UIG1 Overall, I think that the graphics displayed on the MoKe app are 
designed effectively. 

Adapted from 
Hoehle/Venkatesh 
(2015) 

MAU_UIG2 In general, the interface graphics of the MoKe app are designed 
well. 

MAU_UIG3 Generally speaking, I like the graphics displayed on the interface of 
the MoKe app. 

MAU_UIG4 Overall, the MoKe app has very good user interface graphics. 

User Interface Input 

MAU_UII1 In general, the MoKe app allows me to input data easily. 

Adapted from 
Hoehle/Venkatesh 
(2015) 

MAU_UII2 Overall, the user input mechanisms are designed effectively on the 
MoKe app. 

MAU_UII3 I am very satisfied with the input mechanisms of the MoKe app. 

MAU_UII4 Generally speaking, it is easy to type in data into the MoKe app. 

User Interface Output 

MAU_UIO1 In general, the content of the MoKe app is presented effectively. 
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MAU_UIO2 Overall, I believe that the MoKe app presents contents very well. Adapted from 
Hoehle/Venkatesh 
(2015) MAU_UIO3 Overall, I think that the MoKe app presents content effectively. 

MAU_UIO4 I am very satisfied with the way that MoKe app presents content. 

User Interface Structure 

MAU_UIS1 Overall, I think the MoKe app structures information effectively. 

Adapted from 
Hoehle/Venkatesh 
(2015) 

MAU_UIS2 In general, the MoKe app is structured very well. 

MAU_UIS3 I am very satisfied with the way the MoKe app is structured. 

MAU_UIS4 Generally speaking, the MoKe app is structured nicely. 

Performance Expectancy 

PE1 I would find the MoKe app useful for my learning purpose. 

Adapted from 
Venkatesh et al. (2003) 

PE2 Using the MoKe app enables me to accomplish tasks more. 

PE3 Using the MoKe app increases my productivity. 

Self-Efficacy 

SE1 I could complete the job using the MoKe app if there was no one 
around to tell me what to do as I go.  Adapted from 

Compeau/Higgins 
(1995) SE2 I could complete the job using the MoKe app if I had just the built-

in help facility for assistance. 

Compatibility 

COMP1 Using MoKe app is compatible with most aspects of my learning. 

Agarwal/Prasad (1998) 
adapted according to 
Cheng (2015) 

COMP2 Using MoKe app fits well with the way I like to learn. 

COMP3 Using MoKe app fits my learning style. 

*Overview of the final survey instrument and after dropping items (in sum two items of the self-efficacy 
instrument of Compeau/Higgins (1995) due to insufficient indicator loadings). All items rated on a 7-point 
Likert-scale. 
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Cross Loadings 

 
         (A) (B) (C) (D)  (E) (F) (G) (H) (I) 

MAU_AD1 0.910 0.498 0.683 0.578 0.289 0.578 0.380 0.278 0.248 

MAU_AD2 0.940 0.550 0.698 0.651 0.362 0.617 0.436 0.340 0.079 

MAU_AD3 0.936 0.487 0.719 0.567 0.314 0.593 0.345 0.258 0.117 

MAU_AD4 0.934 0.547 0.743 0.627 0.421 0.596 0.385 0.300 0.129 

MAU_AU1 0.565 0.785 0.420 0.630 0.431 0.556 0.547 0.507 0.226 

MAU_AU2 0.395 0.795 0.297 0.476 0.260 0.468 0.492 0.459 0.062 

MAU_AU3 0.441 0.879 0.381 0.560 0.372 0.632 0.610 0.498 0.255 

MAU_AU4 0.3377 0.6917 0.2665 0.2754 0.2823 0.3926 0.4913 0.3121 0.0741 

MAU_UIG1 0.5385 0.3322 0.8636 0.42 0.3099 0.3979 0.1174 0.1547 0.1418 

MAU_UIG2 0.7008 0.3664 0.8963 0.5358 0.2506 0.5394 0.1729 0.0686 0.0663 

MAU_UIG3 0.5919 0.356 0.8424 0.5273 0.2636 0.4921 0.2488 0.1904 0.1997 

MAU_UIG4 0.8025 0.4668 0.9006 0.6794 0.3531 0.6723 0.3272 0.178 0.1245 

MAU_UIS1 0.5929 0.6017 0.5719 0.9165 0.4953 0.7706 0.5432 0.4244 0.2449 

MAU_UIS2 0.6075 0.6166 0.5735 0.96 0.5103 0.7575 0.5557 0.4164 0.1931 

MAU_UIS3 0.6443 0.6494 0.5732 0.9414 0.5542 0.7343 0.5323 0.4706 0.1678 

MAU_UIS4 0.5862 0.4993 0.6308 0.9106 0.4236 0.7368 0.4057 0.3209 0.2701 

MAU_UII1 0.194 0.2231 0.2739 0.3982 0.7954 0.3575 0.1059 0.1634 0.2961 

MAU_UII2 0.3959 0.4429 0.3246 0.5051 0.9351 0.541 0.3192 0.3534 0.2903 

MAU_UII3 0.4286 0.4511 0.3623 0.5616 0.9592 0.5628 0.3645 0.3815 0.2582 

MAU_UII4 0.2798 0.4056 0.2436 0.4293 0.8969 0.4606 0.3156 0.2798 0.2428 

MAU_UIO1 0.5414 0.6359 0.5501 0.7942 0.4969 0.9531 0.6048 0.5186 0.2498 

MAU_UIO2 0.6585 0.6182 0.6178 0.7594 0.5088 0.9658 0.6287 0.4983 0.2349 

MAU_UIO3 0.6083 0.6726 0.5596 0.7557 0.5776 0.9654 0.6264 0.5366 0.2902 

MAU_UIO4 0.6529 0.612 0.6263 0.7807 0.5055 0.9576 0.6006 0.5445 0.2957 

PE1 0.4503 0.6773 0.2554 0.5241 0.4191 0.6411 0.9105 0.7117 0.3152 

PE2 0.3718 0.5743 0.2437 0.4939 0.248 0.5812 0.9139 0.5513 0.1902 

PE3 0.308 0.6044 0.2026 0.4812 0.1884 0.5265 0.9221 0.6313 0.1567 

COMP1 0.380 0.584 0.218 0.450 0.264 0.527 0.619 0.890 -0.006 

COMP2 0.301 0.555 0.169 0.423 0.348 0.514 0.687 0.967 0.111 

COMP3 0.200 0.457 0.081 0.351 0.337 0.485 0.638 0.938 0.105 

SE1 0.123 0.203 0.098 0.190 0.279 0.228 0.239 0.081 0.868 

SE2 0.144 0.167 0.162 0.219 0.248 0.260 0.197 0.053 0.888 

(A) Application Design; (B) Application Utility; (C) UI Graphics; (D) UI Structure; (E) UI Input; (F) UI Output; (G) Performance 

Expectancy; (H) Compatibility; (I) Self Efficacy 
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 Appendices to Study presented in Section 5 

Operating Instructions for the “MoKe” Application (Full Functionality) 

“MoKe” (mobile competency development) is a mobile learning application that 
provides a realistic learning scenario for automotive technician trainees. The application 
is intended to enable users to get to know distinct car parts and their functions as well 
as to help users to develop strategies that can be applied to solve defects on the vehicle. 
“MoKe” offers two levels. In addition, the application is available in two languages: 
German and Chinese. The “MoKe” application has been developed for the mobile 
operating system Android. For more information, the user can look up additional 
information on a related website that complements the mobile learning application. 
Furthermore, the application stores the user’s current score and processing status, 
enabling a step-by-step processing of tasks.  

The operating instruction for the mobile learning application is as follows: 

Start the App: 

Start the application by pressing the start button (Screenshot 1). The mobile learning 
application starts with a short tutorial. The level selection (Screenshot 2) is then 
displayed.  The tutorial can also be re-accessed using the “?”-button.65 

  

Screenshot 1 Screenshot 2 

Level 1: 

Before levels 1 starts, the level is briefly described and explained (Screenshot 3). In 
brief, level 1 prompts the users to find automotive components on the car (in this regard, 
the correct QR codes attached to the vehicle), to scan them and to answer multiple-
choice questions to control for the learning success. After reading the introductory text, 

 
65 This tutorial was not included in all “MoKe” versions. This feature was particularly considered in 
another research project that is not subject of this thesis.  
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the user must confirm this with the “Ok” button. There are four categories to choose 
from (Screenshot 4). Select one of the four categories to start the level. 

  

Screenshot 3 Screenshot 4 

Various vehicle components are displayed. The first category comprises the following 
components: front light, front spoiler, fender, radiator grille, steering wheel, headlight 
adjustment, radio, tires, rear-view mirror, fuse, tank, and windscreen. The following 
explains the procedure using the “tire” component:  

A picture of the tire (Screenshot 5) is displayed with the invitation to find the correct 
QR code on the vehicle. To scan the QR code, the camera button must be selected. If 
the wrong QR code is scanned (e.g., the code of the fender instead of the code of the 
tire), the application will display an error message (Screenshot 6). The user is prompted 
to restart the search process. After scanning the correct QR code, information regarding 
the respective component and a multiple-choice question are displayed (Screenshot 7). 
There are several possible answers. One or more answers may be correct. The user is 
asked to place tick marks on the response option(s) that appear(s) to be correct. The data 
entry must be confirmed with the “Ok” button. The correct options are highlighted in 
green. In contrast, the wrong answers are colored red. In this case, answer B is correct. 
Clicking the “Ok” button takes the user to the next automotive component. A progress 
bar is displayed at the bottom of the screen (Screenshot 5). 

    

Screenshot 5 Screenshot 6 Screenshot 7 Screenshot 8 

If the question is answered incorrectly, the virtual character loses a life (Screenshot 9). 
The correct answer will then be highlighted in green (Screenshot 10). 
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Screenshot 9 Screenshot 10 

Being unsure which response option(s) is/are correct, the user has the option to click the 
help button. The user will then be redirected to a responsive website (Screenshot 11). 
Further information is provided (Screenshot 12 and 13). 

   

Screenshot 11 Screenshot 12 Screenshot 13 

As soon as all components of the car have been scanned and all multiple-choice 
questions have been answered, category 1 of the first level is successfully completed 
(Screenshot 14). The other subcategories follow the same structure. However, if the user 
has answered five questions incorrectly, all lives of the virtual character are lost. Against 
this backdrop, the category must be started from the beginning (Screenshot 15 and 16). 

   

Screenshot 14 Screenshot 15 Screenshot 16 

 

Level 2: 

Select level 2. First, a brief explanation regarding the second level is displayed 
(Screenshot 17). Level 2 comprises distinct problem scenarios that have to be solved by 
the user. After selecting a problem, a problem description is displayed. Swiping to the 
right, an introductory question is presented.  
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Next, potential problem causes have to be identified by scanning QR codes that are 
attached on potentially defective car parts or car parts that could cause the problem. 
After all QR codes have been correctly scanned, the user must answer an additional 
multiple-choice question, which refers to one of the problem causes. Overall, the user 
has four problem areas to choose from: road illumination, battery charge, trembling 
steering wheel, and braking effect (Screenshot 18).  

  

Screenshot 17 Screenshot 18 

In the following the repair task “road illumination” is explained in more detail. When 
the problem task “road illumination” is selected, the application displays a poorly lit 
road and an additional error description (Screenshot 19). Swipe to the right. A multiple-
choice question is displayed (Screenshot 20). The user is prompted to place tick marks 
on the options that appear to be correct and to confirm the data entry by selecting the 
“OK” button. The correct options are highlighted in green (Screenshot 21). In contrast, 
wrong answers are highlighted in red. The user can then swipe to the right and start with 
the scanning task (Screenshot 22). Regarding this task, the user is asked to scan QR 
codes that are attached to automotive components that may be causing the problem and 
that should be verified to solve the problem. Considering this problem, the user should 
scan the battery, the halogen lamp, the headlight adjustment, the fuse, the connecting 
plug and the spreading disc. Selecting the camera button the scan process starts. Each 
time the user has scanned a correct QR code, the corresponding component of the car 
and a short explanatory text are displayed (Screenshot 23). When a user scans an 
incorrect QR code, a short hint is displayed indicating that the scanned QR code is 
incorrect (Screenshot 24). Once all QR codes have been scanned (Screenshot 25), the 
user can swipe to the right. An additional multiple-choice question appears. Here, too, 
the correct response options are highlighted in green (Screenshot 26). The problem 
scenario closes with a short description of the actual cause of the problem (Screenshot 

27).  The user can now proceed with the next problem.  
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Screenshot 19 Screenshot 20 Screenshot 21 Screenshot 22 

 

    

Screenshot 23 Screenshot 24 Screenshot 25 Screenshot 26 

 

 

Screenshot 27 
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 Appendices to Study presented in Section 6 

Appendix C.1 Questionnaire Items Used in the Study Presented in Section 6 

Questionnaire to Test Cognitive Knowledge (First Design Cycle) 

What is the function of the carcass? 

a) It establishes the connection to the road. 
b) It is the bearing underbody of a tire. 
c) It provides for the solid connection between tires and rim. 
d) It prevents the air from diffusing to the outside. 

 
Which of the following lights do not face the front? 

e) License plate light 
f) Fog lights 
g) Low beam 
h) Brake lights 
i) High beam 

 
Why is it important that the fender adequately covers the tires of the vehicle? 

a) To protect pedestrians 
b) Essential design element 
c) To prevent water from whirling up from the road surface 

 
What determines the diameter of the steering wheel? 

a) Number of spokes 
b) Vehicle manufacturer 
c) Size of the air bag 
d) Size of the vehicle 

 
A rearview mirror should make it easier for the driver to… 

a) Drive the vehicle 
b) Observe what happens on the backseat 
c) Observe the rearward traffic 

 
 
 
 
 



 

 229 

How is the rated current of fuses generally marked? 

a) Through a numeric code 
b) Through imprinting 
c) Through color codes 
d) Through the size of the case 

 
What is the function of a car’s windshield? 

a) Heating of the interior 
b) Protection from wind and particles in the air flow 
c) Protection against injuries 
d) Design element of the vehicle 
e) Bearing element of the body 

 

Affective Learning Outcomes (Second Design Cycle) 

Code Statement 
Agreement-

Scale 
Source 

Satisfaction from Learning Process Mean = 5.92; SD=1.20 

Satis1* How would you describe your learning process 
on a bipolar scale? 

Efficient-
Inefficient 

Adapted from 
Gupta/Bostrom 2013; 
Green/Taber 

Satis2* How would you describe your learning process 
on a bipolar scale? 

Coordinated-
Uncoordinated 

Satis3* How would you describe your learning process 
on a bipolar scale? 

Fair-Unfair 

Satis4* How would you describe your learning process 
on a bipolar scale? 

Satisfying-
Dissatisfying 

Note: All items were rated on a 7-point Likert scale. 
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Instrument for Technology Acceptance (First and Second Design Cycle) 

Code Statement Source 

Perceived Ease of Use 

PEOU1 Dealing with MoKe would be clear and understandable. 

Adapted from Davis 
(1989) 

PEOU2 It would be easy to learn the usage of MoKe. 

PEOU3 It would be easy for me to become competent in the usage of MoKe. 

PEOU4 By and large, using MoKe would be easy. 

Perceived Usefulness 

PU1 MoKe would be useful when learning. 

Adapted from Davis 
(1989) 

PU2 MoKe would make learning easier for me. 

PU3 MoKe would enable me to access learning materials faster. 

Intention to Use 

ITU1 I plan to use MoKe in the future as well. 

Adapted from 
Venkatesh/Davis (2000) 

ITU2 I would always try to use MoKe in my daily learning routine. 

ITU3 I plan to continue using MoKe frequently. 

Note: I rated all items on a 7-point Likert scale. 
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Questionnaire to Test Declarative Knowledge Acquisition (Second Design Cycle) 

Please decide if the following statements are true or false. 

1. I can easily observe the back seats with the rearview mirror.* 
2.  By adjusting the rearview mirror, I can change my range of vision.* 
3.  The lighting voltage is usually 12 watts.** 
4.  I can obtain information for measuring the amperage from the size of the fuse 
 housing.** 
5.  I can obtain information for measuring the amperage from the color code on the 
 fuse housing.* 
6.  A fuse is a protection against too high voltage; electricity is interrupted by 
 melting.* 
7.  I can regulate the setting of the lighting distance by means of the state of charge 
 of the vehicle.** 
8.  The brake lights of a car are aligned both forward and backward.** 

Questionnaire to Test Procedural Knowledge Acquisition (Second Design Cycle):  

The headlights of a car illuminate the road badly. Please decide whether the following 
statements correspond to your actions to resolve the error. Choose true or false. 

1.  First, I check if the parking lights and dimmed headlights have been put on 
 simultaneously.** 
2.  I check the battery as a possible cause; I check segment by segment with a 
 multimeter.* 
3.  I check the halogen lamp, check whether it turns dark, then I check whether the 
 filament is complete or interrupted. * 
4.  Before checking the fuse, I first charge the vehicle to guarantee power supply.** 
5.  When checking the seal (underlying part), it is found to be severely worn out. To 
 solve the problem, I repair most cracks by polishing.** 
6.  When adjusting the headlights, I will first check whether the tire thread 
 corresponds with the standard.** 
7.  If the vehicle is located on a hill, I first have to drive the car onto even ground.* 
8.  When checking the plug connection between generator and headlights, the attach 
 device is found to have dirt on it. Since this does not have any negative effects, I 
 will not clean it.** 
Note: True items are marked with one asterisk; false items are marked with two asterisks. 
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Control Variables (Second Design Cycle) 

Code Statement Source 

Technology Readiness (Mean = 4.05; SD = 1.15) 

TechRead1 I feel confident when using IT systems. 

Adapted from van der Rhee 
et al. 2007; Söllner et al. 
2017 

TechRead2 I understand new high-tech products and can explain them. 

TechRead3 New technology is often too complex to be useful. 

TechRead4 Technology helps people to gain more control over their daily 
lives. 

TechRead5 I like to be one of the first to be using new technologies. 

TechRead6 Technology makes me more efficient. 

Faithfulness of Technology Appropriation (Mean = 4.93; SD = 1.33) 

Faith1* I probably used MoKe improperly. 

Adapted from 
Chin/Gopal/Salisbury 
1997; Gupta/Bostrom 2013 

Faith2* The instructor of MoKe would view my use of the system as 
inappropriate. 

Faith3* I failed to use MoKe as it should have been used. 

Faith4* I did not use MoKe in most appropriate fashion. 

Degree of Respect for Technology (Mean = 5.56; SD = 1.26) 

Rspt1* I am not in favor of computer-based training, because it is 
another step toward depersonalization of learning. 

Adapted from 
Gupta/Bostrom 2013; 
Gopal/Bostrom/Chin 1992 

Rspt2 Using a computer system for learning seems like a good idea to 
me. 

Rspt3* I do not like MoKe. 

Rspt4* MoKe was more of a hindrance in the process of learning. 

Level of Comfort with Technology (Mean = 5.55; SD = 1.62) 

Comf1 Using MoKe was fun. 

Adapted from 
Gupta/Bostrom 2013; 
Gopal/Bostrom/Chin 1992 

Comf2 While using MoKe, I felt comfortable. 

Comf3 I enjoyed using MoKe. 
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Perceived Task Difficulty (Mean = 4.46; SD = 1.05) 

Diff1 I found this to be a complex lesson. 

Adapted from 
Gupta/Bostrom 2013 

Diff2 This lesson was mentally demanding. 

Diff3 This lesson required a lot of thought and problem solving. 

Diff4 I found this to be a challenging lesson. 

Self-efficacy (Mean = 4.49; SD = 0.95) 

SE1 I mastered the problems with the illumination of the road. 

Adapted from 
Gupta/Bostrom 2013 

SE2* I cannot solve problems regarding car lighting as I would like 
to. 

SE3 I can solve problems with the car lightning well. 

SE4* To me, it is not yet possible to solve problems with the lighting 
at the level I like. 

SE5 I think that my ability to solve problems regarding the with the 
car lighting improved substantially. 

Problem-solving Confidence (Mean = 4.86; SD = 0.96) 

PSI_PSSE1* When my first efforts to solve a problem fail, I become uneasy 
about my ability to handle the situation. 

Adapted from 
Heppner/Petersen 1982 

PSI_PSSE2 I have the ability to solve most problems even though initially 
no solution is immediately apparent. 

PSI_PSSE3* Many of the problems I face are too complex for me to solve. 

PSI_PSSE4 When I make plans to solve a problem, I am almost certain that 
I can make them work. 

PSI_PSSE5 Given enough time and effort, I believe I can solve most 
problems that confront me. 

PSI_PSSE6 When faced with a novel situation, I have confidence that I can 
handle problems that may arise. 

PSI_PSSE7 I trust my ability to solve new and difficult problems. 

Note: I reverse-coded items marked with an asterisk. I rated all items on a 7-point Likert scale 
(except where otherwise specified). 
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Concept Map to Test Skill-based Knowledge Acquisition 

“A concept map can be regarded as a type of graphic organizer that is distinguished by 

the use of labelled nodes denoting concepts and links denoting relationships among 

concepts.” (Nesbit/Adesope 2006, 415). Concept maps are often used as media for 
constructive learning activities and are associated with increased knowledge retention 
(Nesbit/Adesope 2006). In my case, I designed a concept map showing ways to identify 
the problem of a poor roadway illumination and indicating conditions for fault removal, 
as depicted in the following figures. 

Concept Map with Hidden Flaws: 
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Corrected Concept Map: 
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Screenshot of the Questionnaire: Posttest of the First Design Cycle 
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Screenshots of the Questionnaire: Pretest of the Second Design Cycle 
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Screenshots of the Questionnaire: Posttest of the Second Design Cycle 
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Appendix C.2 Focus Group Workshop Agenda and Procedure as Applied in 

the Study Presented in Section 6 

Workshop Procedure 
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10

A2
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y Workshop 
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5

A3
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la

rif
y Introduction of the 

MoKe application 
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A4

G
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e Individual elaboration 
of negative aspects, 
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A5

C
la

rif
y Clarify negative 
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5
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groups

30

A8
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groups

10

Concentration

StrawPoll



 

 

Workshop Internal Agenda 

Action 

Duration 

Group 

Formation 
Activity Group Products 

Patterns of 

Collaboration 
Instructions Tools 

Preparatory activities prior to the focus-group workshop: Preparation of smartphones and a QR-poster for testing the mobile learning application, passing on instructions to the translator, 
provision of PowerPoint slides including the workshop activities and work assignments (translated into Chinese). 

A1 

10 
Plenary 
Group 

Introduction to the 
workshop 

Created team spirit in the 
group, get to know each other 

Warm-Up Facilitators introduce themselves followed by an introduction of 
workshop participants. The facilitator presents the agenda and goals of 
the workshop.  

Presentation 
Introduction 

A2 

5 
Plenary 
Group 

Workshop motivation and 
problem elucidation 

Shared knowledge on the 
importance of user-centricity  

Clarify The facilitator emphasizes the relevance of user specific aspects when 
designing IT artifacts. Convey to the vocational trainees that they are 
important for the development of the mobile learning application. 

Presentation 

A3 

20 
Plenary 
Group 

Introduction of the mobile 
learning application and 
testing by the vocational 
trainees 

Knowledge concerning the 
learning scenario and the 
mobile learning application 

Clarify Practitioners introduce and explain the planned learning scenario and 
give the trainees an overview on the mobile learning application. 
Afterwards all workshop participants are invited to grab smartphones 
and to test the mobile learning application using the QR-poster.  

Presentation  
Prepared 
smartphones and 
QR-poster 

A4 

30 
Individual Individual elaboration of 

negative aspects and point 
out room for improvement 

At least five aspects that need 
improvement per person 

Generate Trainees individually brainstorm aspects they didn’t like using the 
mobile learning application.  

Work assignment 
on a slide, cards 

A5 

30 
Subgroup Clarify negative aspects in 

groups and remove 
duplications 

Shared knowledge about the 
aspects that need 
improvement, Clustered and 
aggregated thematic clusters 

Clarify Build groups of five. Everybody in a group explains their aspects to 
the rest of the group. The group builds thematic clusters and searches 
for a title if necessary. One group member writes the header on an 
additional card. 

Work assignment 
on a slide, cards 

A6 

5 
Individual Voting on the 

aspects regarding their 
importance 

Ranked thematic clusters Build 
Consensus 

Each participant gets three sticky dots to vote for the thematic group 
that is of importance for him.  

Work assignment 
on a slide, sticky 
dots 

A7 

30 
Subgroup Create design 

recommendations in groups 
Design recommendations for 
highly ranked clusters 

Generate Each subgroup elaborates design recommendation that fit the clusters. 
Clusters can have more than one design recommendation.   

Work assignment 
on a slide, cards 
in a distinct color 

A8 

10 
Plenary 
Group 

Presentation of the design 
recommendations in groups 

Shared knowledge on highly 
ranked desirable 
improvements and 
corresponding design 
recommendation 

Clarify Each subgroup presents their team results to the other workshop 
participants and explains their thought-process in making these design 
recommendations. They also point out the number of sticky dots 
assigned to the thematic group. 

Work assignment 
on a slide 
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Workshop Assessment 

Indicator Statement Source 

Satisfaction with Process 

SP1 I feel satisfied with the way in which today's workshop was conducted. 

Adapted from 
Briggs/Reinig/de 
Vreede 2014 

SP2 I feel good about today's workshop process. 

SP3 I liked the way the workshop progressed today. 

SP4 I feel satisfied with the procedures used in today's workshop. 

SP5 I feel satisfied about the way we carried out the activities in today’s 
workshop. 

Satisfaction with Outcome 

SO1 I liked the outcome of today’s workshop 

Adapted from 
Briggs/Reinig/de 
Vreede 2014 

SO2 I feel satisfied with the things we achieved in today’s workshop. 

SO3 When the workshop was over, I felt satisfied with the results. 

SO4 Our accomplishments today give me a feeling of satisfaction. 

SO5 I am happy with the results of today’s meeting. 

Items were measured on a 7-point Likert scale.  
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Appendix C.3 Additional Results of the Study Presented in Section 6 

Demographics – Evaluation First Design Cycle 

Description 

Value 

Total Sample Control Group Treatment Group 

Gender 

 

Female (n=1) 1% 

Male (n=106) 97% 

No Answer (n=2) 2% 

Female (n=0) 0% 

Male (n=47) 98% 

No Answer (n=1) 2% 

Female (n=1) 2% 

Male (n=59) 97% 

No Answer (n=1) 2% 

Age 

 

Mean (S.D. 1.18) 17.7 Years 

Median 18 Years 

Range 15-20 Years 

No Answer (n=11) 

Mean (S.D. 1.08) 18.4 Years 

Median 18 Years 

Range 16-20 Years 

No Answer (n=2) 

Mean (S.D. 1.12) 17.29 Years 

Median 17 Years  

Range 15-20 Years 

No Answer (n=9) 

 

Demographics – Evaluation Second Design Cycle 

Description 

Value 

Total Sample Control Group Treatment Group 

Gender Female (n=5)  

Male (n=189)  

No Answer (n=7)  

3% 

94% 

4% 

Female (n=4)  

Male (n=86)  

No Answer (n=4)  

4% 

91.5% 

4% 

Female (n=1)  

Male (n=103)  

No Answer (n=3)  

1% 

96% 

3% 

Age Mean 17.7 Years 

S.D. 1.62 Years 

Median 18 Years 

Range 15-22 Years 

No Answer (n=9)  

Mean 17.78 Years 

S.D. 1.59 Years 

Median 17 Years 

Range 15-22 Years 

No Answer (n=5) 

Mean 17.64 Years 

S.D. 1.66 Years 

Median 18 Years  

Range 15-22 Years 

No Answer (n=4)  
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Appendix C.4 Impressions in Regard of the Study Presented in Section 6 

Learners Participating in the Focus Group Workshops 

 

     

 
Learners Using the Mobile Learning Application in the Context of the Quasi 

Experimental Procedure 

 

     

 
Regular School Lesson Observations – Practical Training 
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 Appendices to Study Presented in Section 7 

Appendix D.1 Work Assignment to Students66  

 

 

  

 
66 Screenshots are arranged from left to right. 

Lösung
Name: 

Matrikelnummer:

Vorerfahrung im Bereich Softwareentwicklung:

Liebe Studierenden, in diesem Dokument tragen Sie bitte Ihre Ergebnisse zu den einzelnen Phasen, welche im 
Vorgehensmodell aufgezeigt werden, ein (variabel Folie 3 – 11 + Folie 12). 
Nehmen Sie Ihre grafischen Anpassungen an der mobilen Lernanwendung in den Folien 15 – 39 vor.

Arbeitsauftrag

• Bitte tragen Sie zunächst die geforderten Angaben auf der 
Titelfolie ein. 

• Bitte tragen Sie auf den folgenden Folien die Ergebnisse 
Ihrer Anforderungsanalyse gemäß ihres Vorgehensmodells 
ein. Sie sollten für jeden Vorgehensschritt Ihre Ergebnisse 
auf mind. einer Folie darstellen. 

Viel Erfolg!

Setzen Sie das gewählte Vorgehen in Bezug zu den Lerninhalten hinsichtlich Systementwicklung:

Beschreiben Sie Vor und Nachteile des Vorgehens aus Ihrer Sicht:

Die mobile Lernanwendung

Liebe Studierende, im Folgenden wird die 
mobile Lernanwendung vorgestellt, welche
durch Sie an die Zielgruppe “Chinesischer
Berufsschüler der KFZ-Mechanik”
angepasst werden soll. 

Arbeitsauftrag

• Bitte nehmen Sie an den folgenden Screens Ihre grafischen 
Änderungen an der mobilen Lernanwendung vor.

• Passen Sie ebenfalls die Texte in den Sprechblasen an, so 
dass die Funktionsweise einzelner hinzugefügter Elemente 
deutlich wird.

• Sie dürfen natürlich auch neue Folien hinzufügen, falls Sie 
neue Zwischenschritte in der Aufgabenbearbeitung für die 
Zielgruppe für wichtig erachten. 

Viel Erfolg!

Startscreen und Aufgabenübersicht

Grundlagen

Reparaturaufgaben

Die mobile Lernanwendung namens 
“MoKe” (Mobile Kompetenzentwicklung) 

ist eine lernorientierte App, die ein 
optimales und realitätsnahes Lernszenario 

für KFZ-Auszubildende zur Verfügung 
stellt. Sie umfasst 2 unterschiedliche 

Aufgabentypen (Grundlagen und 
Reparaturaufgaben). 
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Aufgabenübersicht (Grundlagen)

2

3

Der Aufgabentyp “Grundlagen” umfasst 4 
Unteraufgaben, welche jeweils 

unterschiedliche Autobauteile umfassen.

4

1

Herausforderungen:

Grundlagen

Scan starten

Finde das abgebildete Teil am 
Auto und scanne den QR-Code

Sicherung

Die mobile Lernanwendung zeigt 
randomisiert unterschiedliche 

Autobauteile, welche vom User an einem 
Modellfahrzeug gefunden werden sollen. 
Alle Autoteile am Modellfahrzeug sind mit 

kleinen QR-Codes beklebt. Durch 
Abscannen des richtigen QR-Codes wird 

der User auf einen Lerninhalt 
weitergeleitet. Das Abscannen des 
falschen QR-Codes verursacht eine 

Fehlermeldung. Daraufhin erhält der User 
die erneute Aufforderung den passenden 

QR-Code abzuscannen.

Grundlagen

a) Durch einen Zahlencode

b) Sie wird aufgedruckt

c) Durch Farbcodes

d) Durch die Größe des Gehäuses

Grundlagen

Nach Einscannen des richtigen QR-Codes 
wird ein kurzer Infotext zum Autoteil und 

eine Multiple-Choice-Frage angezeigt. 
Der Button “Mehr Info” führt zu einer 

weiterführenden Information zum 
Autobauteil.

Mehr Info

Schmelzsicherungen für Kleinspannung von 
typischerweise 12V, 24V oder 48V (bis maximal 
50V AC bzw. 120V DC). Man unterscheidet 
zwischen Stecksicherungen, 
Streifensicherungen und sogenannten 
Torpedosicherungen.
Zu finden sind diese an mehreren zentralen 
Stellen in modernen Fahrzeugen.

Wie wird die Bemessungstromstärke von 
Sicherungen im allgemeinen gekennzeichnet?

a) Durch einen Zahlencode

b) Sie wird aufgedruckt

c) Durch Farbcodes

d) Durch die Größe des Gehäuses

Grundlagen

Nach Markieren von einem oder 
mehreren Antwortfeldern wird ein 
“Weiter…” Button aktiviert. Durch 
Klicken auf den Button “Weiter…” 

erscheint die Lösung.

Mehr Info

Schmelzsicherungen für Kleinspannung von 
typischerweise 12V, 24V oder 48V (bis maximal 
50V AC bzw. 120V DC). Man unterscheidet 
zwischen Stecksicherungen, 
Streifensicherungen und sogenannten 
Torpedosicherungen.
Zu finden sind diese an mehreren zentralen 
Stellen in modernen Fahrzeugen.

Wie wird die Bemessungstromstärke von 
Sicherungen im allgemeinen gekennzeichnet?

Weiter…

a) Durch einen Zahlencode

b) Sie wird aufgedruckt

c) Durch Farbcodes

d) Durch die Größe des Gehäuses

Grundlagen

Die richtigen Antwortmöglichkeiten 
werden grün markiert. Klickt man erneut 

auf “Weiter…” wird der User zum 
nächsten Autobauteil geleitet. 

Mehr Info

Schmelzsicherungen für Kleinspannung von 
typischerweise 12V, 24V oder 48V (bis maximal 
50V AC bzw. 120V DC). Man unterscheidet 
zwischen Stecksicherungen, 
Streifensicherungen und sogenannten 
Torpedosicherungen.
Zu finden sind diese an mehreren zentralen 
Stellen in modernen Fahrzeugen.

Wie wird die Bemessungstromstärke von 
Sicherungen im allgemeinen gekennzeichnet?

Weiter…

Grundlagen

Scan starten

Finde das abgebildete Teil am 
Auto und scanne den QR-Code

Leuchtweitenregelung

Der Ablauf gestaltet sich nun 1:1 zum 
vorherigen Autobauteil. Der 

Fortschrittsbalken steigt.

Grundlagen

Sie haben 8 von 12 Fragen richtig 
beantwortet.

Am Ende jeder Herausforderung wird ein 
Gesamtergebnis angezeigt. Durch Klicken 

auf den Button “Zurück zum Menü” 
gelangt man zurück zum Hauptmenü und 

kann weitere Aufgaben lösen.

Zurück zum Menü
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Aufgabenübersicht (Reparaturaufgaben)

Batterie

Lenkrad

Der Aufgabentyp “Reparaturaufgaben” 
umfasst 4 vier Problemfelder zu 

unterschiedlichen Autobauteilen. 
Innerhalb dieser Aufgaben geht es um die 

Vermittlung von Handlungs- und 
Problemlösekompetenz, indem ein 

Problemszenario vorgestellt wird, welches 
mithilfe verschiedener Strategien gelöst 

werden muss. Zunächst wird ein 
Problemszenario vorgestellt zu dem eine 
Einstiegsfrage beantwortet werden muss. 

Danach müssen die Ursachen des 
Problems identifiziert werden, indem 
durch Abscannen der QR-Codes ein 

Vorgehen zur Behebung des Schadens 
verdeutlicht wird. Danach wird eine 
vertiefende Aufgabe zum jeweiligen 

Lerninhalt gestellt.

Reifen

Beleuchtung

Reparaturaufgaben:

Reparaturaufgaben

Nun wird als Problembereich eine 
schlecht ausgeleuchtete Fahrbahn 

gezeigt. Durch Klicken auf den Button 
„Einstiegsfrage“, der direkt neben dem 
des Problemszenarios abgebildet ist, 

gelangt man zur Multiple-Choice-Frage.

Die Schweinwerfer des Autos leuchten die 
Fahrbahn schlecht aus.

Aufgabe
Einstiegs-

frage
Scannen

Verteifungs-
frage

Reparaturaufgaben

Nun wird eine Einstiegsfrage zu dem 
gerade vorgestellten Problem gezeigt, die 

gelöst werden muss, um zur nächsten 
Teilaufgabe zu gelangen.

Welche Ursachen könnte dies haben? 
Bitte wählen Sie mögliche Ursache aus!

Aufgabe
Einstiegs-

frage
Scannen

Verteifungs-
frage

a) Zu geringer Lampendruck

b) Reflektor ist matt

c) Batteriespannung zu gering

d) Halogenlampen geschwärzt

e) Scheinwerfer nicht eingestellt

f) Batteriespannung zu hoch

g) Auto ist einseitig belastet

Reparaturaufgaben

Nach Markieren von einem oder 
mehreren Antwortfeldern wird ein 

“Weiter…-Button“ aktiviert. 
Welche Ursachen könnte dies haben? 
Bitte wählen Sie mögliche Ursache aus!

Aufgabe
Einstiegs-

frage
Scannen

Verteifungs-
frage

a) Zu geringer Lampendruck

b) Reflektor ist matt

c) Batteriespannung zu gering

d) Halogenlampen geschwärzt

e) Scheinwerfer nicht eingestellt

f) Batteriespannung zu hoch

g) Auto ist einseitig belastet

Weiter…

Reparaturaufgaben

Die richtigen Antwortmöglichkeiten 
werden grün markiert. Klickt man erneut 

auf “Weiter…” wird der User zur 
nächsten Teilaufgabe geleitet.

Welche Ursachen könnte dies haben? 
Bitte wählen Sie mögliche Ursache aus!

Aufgabe
Einstiegs-

frage
Scannen

Verteifungs-
frage

a) Zu geringer Lampendruck

b) Reflektor ist matt

c) Batteriespannung zu gering

d) Halogenlampen geschwärzt

e) Scheinwerfer nicht eingestellt

f) Batteriespannung zu hoch

g) Auto ist einseitig belastet

Weiter…

Reparaturaufgaben

Bei dieser Frage muss man verschiedene 
Autobauteile einscannen, die zur 

Behebung des Problems notwendig sind. 
Durch Klicken auf den Button „Scan 

starten“ kann mit dem Abscannen der 
QR-Codes begonnen werden.

Wie würden Sie vorgehen um den 
Schaden zu beheben? Scannen Sie die 
entsprechenden QR-Codes auf den 
Autobauteilen, die Sie als mögliche 
Fehlerursache untersuchen würden.

Aufgabe
Einstiegs-

frage
Scannen

Verteifungs-
frage

Scan starten

Reparaturaufgaben Reparaturaufgaben

. Immer wenn ein richtiger QR-Code 
eingescannt wurde, wird das 

entsprechende Autoteil auf dem Display 
angezeigt und es erscheint ein kurzer 

Erklärungstext dazu. In diesem Fall 
handelt es sich um die „Sichtprüfung 

Streuscheibe“. Wird ein falscher QR-Code 
eingescannt, kommt ein kleiner Hinweis, 
dass dieser Code falsch ist. Dann hat der 
User weitere Versuche, um die richtigen 

QR-Codes zu finden.

Wie würden Sie vorgehen um den 
Schaden zu beheben? Scannen Sie die 
entsprechenden QR-Codes auf den 
Autobauteilen, die Sie als mögliche 
Fehlerursache untersuchen würden.

Aufgabe
Einstiegs-

frage
Scannen

Verteifungs-
frage

Scan starten

Sichtprüfung Streuscheibe: Die 
Streuscheiben können durch Steinschlag 
oder Korrosion getrübt sein. Durch die 
Einschläge bricht das Licht. Es wird eine 
Eigenblendung verursacht. Sind die 
Scheiben zerkratzt ist ein Wechsel des 
komplketten Scheinwerfers erforderlich. 
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Reparaturaufgaben Reparaturaufgaben

.In diesem Fall handelt es sich um die 
Leuchtweitenregelung.

Wie würden Sie vorgehen um den 
Schaden zu beheben? Scannen Sie die 
entsprechenden QR-Codes auf den 
Autobauteilen, die Sie als mögliche 
Fehlerursache untersuchen würden.

Aufgabe
Einstiegs-

frage
Scannen

Verteifungs-
frage

Scan starten

Die Einstellungen unterscheiden sich je 
nach Beladungszustand. Bei der manuellen 
Betätigung wählt der Fahrer mithilfe eines 
Drehschalters die richtige Position  aus. 
Hierbei ist Position 0 für 2 Personen …

Reparaturaufgaben Reparaturaufgaben

In diesem Fall handelt es sich um die 
Batteriespannung.

Wie würden Sie vorgehen um den 
Schaden zu beheben? Scannen Sie die 
entsprechenden QR-Codes auf den 
Autobauteilen, die Sie als mögliche 
Fehlerursache untersuchen würden.

Aufgabe
Einstiegs-

frage
Scannen

Verteifungs-
frage

Scan starten

Batteriespannung unter Belastung prüfen:
Hierbei müssen die Spannungen durch 
abschnittsweise Messungen mit dem 
Multimeter in der gesamten Anlage 
überprüft werden.

Reparaturaufgaben

Nachdem alle QR-Codes erfolgreich 
eingescannt wurden, wird dem User eine 
Vertiefungsfrage in Multiple-Choice-Form 

gestellt. Der User hat nun wieder 
mehrere Antwortmöglichkeiten, die er 

anklicken kann.

Welche Bedingungen müssen bei der 
Einstellung von Abblend- und Fernlicht 
erfüllt sein?

Aufgabe
Einstiegs-

frage
Scannen

Verteifungs-
frage

a) Die Lichtmaschine muss laufen

b) Der Reifendruck muss der 
Vorschrift entsprechen

c) Das Fahrzeug muss mit einer 
Person (75kg) belastet sein

d) Das Fahrzeug muss auf einer 
ebenen Fläche stehen

Reparaturaufgaben

Nach Markieren von einem oder 
mehreren Antwortfeldern wird ein 

“Weiter…-Button“ aktiviert.

Welche Bedingungen müssen bei der 
Einstellung von Abblend- und Fernlicht 
erfüllt sein?

Aufgabe
Einstiegs-

frage
Scannen

Verteifungs-
frage

a) Die Lichtmaschine muss laufen

b) Der Reifendruck muss der 
Vorschrift entsprechen

c) Das Fahrzeug muss mit einer 
Person (75kg) belastet sein

d) Das Fahrzeug muss auf einer 
ebenen Fläche stehen

Weiter…

Reparaturaufgaben

Die richtigen Antwortmöglichkeiten 
werden grün markiert.

Welche Bedingungen müssen bei der 
Einstellung von Abblend- und Fernlicht 
erfüllt sein?

Aufgabe
Einstiegs-

frage
Scannen

Verteifungs-
frage

a) Die Lichtmaschine muss laufen

b) Der Reifendruck muss der 
Vorschrift entsprechen

c) Das Fahrzeug muss mit einer 
Person (75kg) belastet sein

d) Das Fahrzeug muss auf einer 
ebenen Fläche stehen

Reparaturaufgaben

Am Ende wird die Ursache des Problems 
nochmal kurz und prägnant 

zusammengefasst. Durch Klicken auf den 
“Zurück zum Menü-Button” gelangt man 

zurück zum Hauptmenü und kann 
weitere Aufgaben lösen.

Sie haben es geschafft und alle 
Fehlerursachen identifiziert! 
Schließlich lag es daran, dass der 
Scheinwerfer gewechselt wurde und diese 
noch nicht richtig eingestellt wurden.

Aufgabe
Einstiegs-

frage
Scannen

Verteifungs-
frage

Zurück zum Menü
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Appendix D.2 Provided Method for Cultural Adaptation67 

  

 

  

 
67 Screenshots are arranged from left to right. 

1 © Prof. Dr. Jan Marco Leimeister

Universität Kassel | FG Wirtschaftsinformatik

Vorgehen

Liebe Studierende bitte verfolgen Sie für die Zielgruppenanpassung der 

mobilen Lernanwendung nachfolgendes Vorgehen.

Ihre Lösung tragen Sie bitte in dem Dokument Lösung_IhrName.pptx ein. 

2 © Prof. Dr. Jan Marco Leimeister

Ist-Zustandes

Ist-Zustand: Lernanwendung.pptx

Welche Werte liegen der mobilen

Lehranwendung zugrunde?

Analyse der Zielgruppe Anforderungen

Wie sehen die generellen IT-

Werte (Werte gegenüber IT) der 

Zielgruppe aus?

Leitfrage:

Welche Anforderungen kann ich aus den identifizierten 

Konflikten ableiten? Wie kann ich diese Konflikte verhindern? 

Gestaltungselemente

Leitfrage:

Welche Gestaltungselemente adressieren die abgeleiteten Anforderungen?

Konkrete 

Implementierungsbeispiele

Leitfrage:

Wie kann ich die Gestaltungselemente implementieren?

Ergebnis

• A1) Die mobile Lernanwendung soll….

• A2) Die mobile Lernanwendung soll….

Ergebnis

• D1) Die mobile Lernanwendung soll Element X enthalten, um ... (Adressiert A1, A3)

• D2) Die mobile Lernanwendung soll Element Y enthalten, um … (Adressiert A1)

• D3) Die mobile Lernanwendung soll Element Z enthalten, um … (Adressiert A2)

• …

Ergebnis

• D1) Beschreibung + Bild oder Verweis zur der 

angepassten Folie/Screen

• D2) Beschreibung + Bild oder Verweis zu der….

• ….

Soll-Zustand

Ergebnis:

Lösung_IhrName.pptx 

(Grafische Anpassung der Folien 15-39)

Strukturierung der 

initialen Situation

Prototypspezifikationen

Ergebnis: Stichpunktartige 

Beschreibung der Werte

Prototypentwurf Prototyp

Welche generellen Werte prägen 

die Zielgruppe?

Ergebnis: Stichpunktartige 

Beschreibung der Werte

Ergebnis: Stichpunktartige Beschreibung

Können Konflikte zwischen A und 

B, und A und C auftreten?

Ergebnis: Stichpunktartige 

Beschreibung möglicher Konflikte

Systemanforderungen

A

B C

Info: Im Kontext von A, B und C steht die 

Bezeichnung “Wert” stellvertretend für

Erwartungen, Wünsche, Vorstellungen, 

Probleme, Bedürfnisse, oder auch 

besondere Eigenschaften und Ziele. Z.B. 

kann der Wert einer mobilen 

Lernanwendung das selbstständige und 

selbstgesteuerte Lernen und Arbeiten sein. 

3 © Prof. Dr. Jan Marco Leimeister

Ist-Zustandes

Ist-Zustand: Brainstorming System

Welche Werte liegen dem Brainstorming 

System zugrunde?

Analyse der Zielgruppe Anforderungen

Wie sehen die generellen IT-

Werte (Werte gegenüber IT) der 

Zielgruppe aus?

Leitfrage:

Welche Anforderungen kann ich aus den identifizierten 

Konflikten ableiten? Wie kann ich diese Konflikte verhindern? 

Gestaltungselemente

Leitfrage:

Welche Gestaltungselemente adressieren die abgeleiteten Anforderungen?

Konkrete 

Implementierungsbeispiele

Leitfrage:

Wie kann ich die Gestaltungselemente implementieren?

Ergebnis

• A1) Das System soll Hierarchien und den Status von 

Nutzern reflektieren…. (adressiert den Konflikt zwischen A 

und C)

Ergebnis

• D1) Das System soll Ideen von Führungspersonen stärker gewichten... (Adressiert 

A1)

Ergebnis

• D1) Beschreibung + Bild

Soll-Zustand

Ergebnis:

Angepasstes Brainstorming System

Strukturierung der 

initialen Situation

Prototypspezifikationen

Ergebnis: IT fördert Effizienz

Prototypentwurf Prototyp

Welche generellen Werte prägen 

die Zielgruppe?

Ergebnis: Hierarchien sind 

wichtig

Ergebnis: Aufbrechen von Hierarchien in 

Teams

Können Konflikte zwischen A und 

B, und A und C auftreten?

Ergebnis: Es tritt ein Konflikt 

zwischen A und C ein!

Systemanforderungen

A

B C

Info zum Beispiel: Ein Brainstorming System zum

Austausch von Ideen in Teams soll für Chinesische

Nutzer angepasst werden! Hierfür haben wir

Ihnen BEISPIELHAFT anhand EINES Konflikts das 

Vorgehen dargelegt! Es kann aber auch

wesentlich mehr Konflikte geben!

Verfahren Sie ähnlich für die mobile 

Lernanwendung!
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Appendix D.3 Provided Information Regarding the Target Group 

Berufsbildung in China – Einblicke in die Berufsbildung zum KFZ-Mechaniker 

China ist und bleibt einer der weltweit bedeutendsten Volkswirtschaften. Nach den 
Vereinigten Staaten von Amerika weist China als wirtschaftlich zweitstärkste Nation 
der Welt ein Bruttoinlandsprodukt in 2015 von 10,93 Bio. USD auf. Trotz anhaltend 
hohem Wirtschaftswachstum, ist China seit Jahren mit den gleichen Problemen 
konfrontiert: Qualität und Effizienz des Bildungswesens sind noch nicht ausreichend für 
die angestrebte internationale Wettbewerbsfähigkeit. Zudem fehlen in China 
ausgebildete und kompetente Fachkräfte, insbesondere für deutsche Unternehmen. Die 
berufliche Aus- und Weiterbildung ist dabei nicht weit genug verbreitet und die 
Ausbildung nicht auf die Erfordernisse der Wirtschaft ausgerichtet. 

Besonders große Herausforderungen hat die Automobilbranche zu meistern. Hier sind 
auf der einen Seite immer noch große Wachstumsprognosen bei einem auf der anderen 
Seite gleichzeitig hohen Engpass an professionell ausgebildeten Fachkräften zu 
verzeichnen. Äußerst unbefriedigend für die Automobilhersteller in China ist 
insbesondere die Situation in den einzelnen KFZ-Betrieben, welchen es an qualifizierten 
Fachkräften mangelt. Ursprung dieser Problematik ist in dem Chinesischen 
Ausbildungssystem begründet. Eine duale Ausbildung mit einer engen Verzahnung 
zwischen Erwerb von Wissen und ihrer praktischen Anwendung, wie es in vielen 
Ländern wie z.B. in Deutschland üblich ist, findet man nicht in China. 
Ausbildungsberufe, wie die des KFZ-Mechatronikers werden in einer rein schulischen 
Ausbildung gelehrt. Praktische Trainings, die in Deutschland im Ausbildungsbetrieb 
stattfinden, werden in China in den schulischen Unterricht integriert und finden in 
innerschulischen Praxiswerkstätten statt, in denen mehrere Kraftfahrzeuge für Trainings 
zur Verfügung stehen. Da diese schulischen Werkstätten nicht an öffentliche 
Meisterbetriebe angebunden sind, fehlt es hier jedoch an realweltlichen 
Problemszenarien, an denen beispielsweise Problemlösungen erprobt und 
Handlungskompetenzen aufgebaut werden können. Der frontale Theorieunterricht ist 
die verbreitetste Art der Lehre. Schüler nutzen vor allem das Buch, um sich Wissen über 
das KFZ und technisches Verständnis anzueignen. Eine Klassengröße von bis zu 40 
Schülern sind in chinesischen Berufsschulen keine Seltenheit. Der großen Klassengröße 
und dem rein schulischen Ausbildungssystem geschuldet zeichnet sich der Unterricht 
durch eine geringe Problemorientierung und wenig Möglichkeiten für praktische 
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Trainings aus. Ausnahmslos werden Aufgaben von dem Lehrer vorgegeben, der Lehrer 
gibt Anweisungen und leitet den Schüler in der Bearbeitung von Aufgaben an. Eine 
freiwillige Bearbeitung von unterrichtsrelevanten Aufgaben stellt eine Ausnahme dar, 
lieber verbringen Berufsschüler ihre Freizeit indem Sie auf ihren Smartphones Spiele 
spielen.  Anders als in Deutschland verbringen Chinesen 33,8% ihrer durchschnittlichen 
Nutzungsdauer von Smartphones mit dem Spielen von Handyspiele.68 Nahezu doppelt 
so viel Zeit wie mit dem Versenden von Nachrichten und Chatten. Darüber hinaus 
nimmt das Smartphone in der chinesischen Gesellschaft eine sehr wichtige Rolle ein. 
Experten sprechen diesbezüglich von der ersten „Smartphone only“- Gesellschaft, die 
sich in China derzeit herausbildet. So haben in China Smartphone Apps ihren Weg in 
nahezu alle Lebensbereiche gefunden. Besonders beliebte Apps sind das WhatsApp 
Pendant WeChat, die Shopping App Taobao und die Musik-App Kuguo Music.  
Nachfolgend sind alle 3 Apps dargestellt.  

   

WeChat Taobao Kuguo Music 

 Beliebte Apps in China 

Source:http://www.spiegel.de/netzwelt/web/internet-in-china-das-sind-die-

beliebtesten-apps-a-1030548.html 

Ein weiterer Grund für die geringe Bereitschaft der Berufsschüler sich sowohl im 
Unterricht als auch in der Freizeit mit dem Unterrichtsstoff auseinanderzusetzen ist in 
dem geringen sozialen Stellenwert des KFZ-Mechaniker Berufs begründet. Schüler 
lernen daher eher für gute Noten, als für das Berufsleben nach der Berufsbildung. Um 
sich vor dem Lehrenden hervorzutun und aus der großen Klasse hervorzustechen, 
versuchen viele Schüler ihre guten Leistungen und besonderen Fähigkeiten 
herauszustellen. Man könnte diesbezüglich von einem Wettbewerb der Schüler 
untereinander sprechen. Gleichzeitig ist aber bei vielen eher schlechteren Schülern die 

 
68 https://www.welt.de/wirtschaft/article155093947/Viele-Chinesen-sind-ohne-Smartphone-nicht
 -lebensfaehig.html 

http://www.spiegel.de/netzwelt/web/internet-in-china-das-sind-die-beliebtesten-apps-a-1030548.html
http://www.spiegel.de/netzwelt/web/internet-in-china-das-sind-die-beliebtesten-apps-a-1030548.html
https://www.welt.de/wirtschaft/article155093947/Viele-Chinesen-sind-ohne-Smartphone-nicht
https://www.welt.de/wirtschaft/article155093947/Viele-Chinesen-sind-ohne-Smartphone-nicht
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Angst groß sich vor Mitschülern und dem Lehrer mit schlechten Leistungen zu 
blamieren. Das Reden und Präsentieren vor der Klasse und vor dem Lehrer erfolgt daher 
oftmals nur unter großer Anspannung. Insgesamt kann von einem sehr hohen 
Leistungsdruck gesprochen werden, welcher vielen Schülern das tägliche Schulleben 
erschwert. Die Ausbildung zum KFZ-Mechaniker endet im Regelfall nach 4 
Schuljahren. Nach der Berufsbildung sehen sich viele Schüler zum ersten Mal mit realen 
Problemstellungen der KFZ-Mechanik konfrontiert.   

Obwohl die Globalisierung und Internationalisierung von (Weiter-) 
Bildungsdienstleistungen eine zentrale Frage unserer Zeit ist, bestehen Defizite an 
wissenschaftlich fundierten Analysen sowie an Modellen und Methoden, mit denen 
deutsche Bildungsdienstleister eine erfolgreiche Internationalisierung ihrer 
wissensintensiven Dienstleistungen verfolgen können. Vor allem mangelt es an 
gesicherten Erkenntnissen über Einflüsse kultureller Unterschiede auf die Gestaltung 
von Lern-/Lernszenarien und die besonderen Anforderungen an den Export (u.a. 
Vermarktung, Erbringungsform) dieser Dienstleistungen. So hat die Forschung gezeigt, 
dass die Einführung neuer Technologien und Informationssysteme in fremde 
Kulturkontexte scheitern kann. Daher ist es eine zentrale Herausforderung der 
Nutzerorientierung bei der Einführung von Innovationen in Dienstleistungssystemen 
Rechnung zu tragen. Dies zeigt sich beispielsweise vor dem Hintergrund der globalen 
Nutzung von unangepassten Lernkonzepten, wo Theorie und Praxis darauf verweisen, 
dass die Nutzungsgewohnheiten von IT in unterschiedlichen Kulturräumen sich 
voneinander stark unterscheiden und bei der Einführung von beispielsweise mobilen 
Lernangeboten berücksichtigt werden sollten. Demzufolge ist es bei der Entwicklung 
einer mobilen Lernanwendung und deren Implementierung in ein bestehendes 
Dienstleistungssystem wichtig die Dienstleistung akzeptanzorientiert zu gestalten. 
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Appendix D.4 Survey Instrument Used in the Study Presented in Section 7 

Indicator Statement  Source69 

Behavioral Intention 

BI1 Ich beabsichtige das Vorgehensmodell in Zukunft für meine 
Arbeit (beispielsweise beim Prototyping von Prototypen) zu 
benutzen. Adapted from 

Venkatesh/Davis (2000) 
BI2 Bei gegebener Gelegenheit würde ich das Vorgehensmodell 

benutzen. 

Intention to Use 

ItU1 Wenn ich das Vorgehen wiederverwenden könnte, würde ich 
es erneut für die Zielgruppenanpassung verwenden. 

Adapted from Davis 
(1989) 

ItU2 In Zukunft würde ich das Vorgehen erneut zur 
Zielgruppenanpassung verwenden. 

ItU3 Im Vergleich zu anderen Vorgehen, bevorzuge ich weiterhin 
die Verwendung dieses Vorgehens zur 
Zielgruppenanpassung. 

Perceived Usefulness 

PU1 Insgesamt finde ich das Vorgehen nützlich für die 
Zielgruppenanpassung. 

Adapted from Davis 
(1989) 

PU2 Ich finde das Vorgehen nützlich für den Zweck der 
Zielgruppenanpassung. 

PU3 Ich finde, dass das Vorgehen mir hilft meine Ziele der 
Zielgruppenanpassung zu erreichen. 

Perceived Ease of Use 

PEOU1 Ich finde es einfach, die Zielgruppenanpassung in der 
intendierten Art und Weise vorzunehmen. 

Adapted from Davis 
(1989) 

PEOU2 Ich finde es einfach, das Vorgehen zur Zielgruppenanpassung 
zu erlernen. 

PEOU3 Ich finde die Zielgruppenanpassung mit dem Vorgehen 
einfach. 

Voluntariness 

VOL1 Obwohl es hilfreich sein könnte, ist die Nutzung des 
Vorgehens-modells beim Prototyping sicher nicht zwingend 
erforderlich.  Adapted from 

Moore/Benbasat (1991) 
VOL2 Ich würde das Vorgehensmodell freiwillig benutzen. 

 
 

 
69 The measurement scales were adapted according to the approach of 
Riemenschneider/Hardgrave/Davis (2002). 
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Compatibility 

Comp1 Das Vorgehensmodell ist kompatibel mit der Weise wie ich 
Systeme entwickeln würde. 

Adapted from 
Moore/Benbasat (1991) 

Comp2 Die Nutzung des Vorgehensmodells ist mit allen Aspekten 
meiner Arbeit kompatibel. 

Comp3 Die Nutzung des Vorgehensmodells passt gut zu meiner 
Arbeitsweise. 

Implementation Gap 

PBCINT1 Ich habe das Gefühl, es gibt keine Lücke zwischen meinen 
Fähigkeiten /meinem Wissen und dem, was das 
Vorgehensmodell erfordert. Adapted from Chau (1996) 

PBCINT2 Ich habe das notwendige Wissen, um das Vorgehensmodell 
zu benutzen. 

Facilitating Conditions 

PBCEXT1 Zugeschnittene Anleitungen und Schulungen, die das 
Vorgehensmodell betreffen, stehen mir zur Verfügung. Adapted from 

Thompson/Higgins/Howell 
(1991) PBCEXT2 Eine formale Anleitung zur Nutzung des Vorgehensmodells 

steht mir zur Verfügung. 

Result Demonstrability 

RD1 Ich hätte keine Schwierigkeiten damit anderen von den 
Ergebnissen zu berichten, die durch die Nutzung des 
Vorgehensmodells erzielt werden. 

Adapted from 
Moore/Benbasat (1991) 

RD2 Ich glaube ich könnte anderen klarmachen, welche 
Auswirkungen die Nutzung des Vorgehensmodells hat.  

RD3 Die Ergebnisse aus der Nutzung des Vorgehensmodells sind 
offensichtlich für mich. 

RD4 Es würde mir nicht schwerfallen zu erklären, warum die 
Nutzung des Vorgehensmodells nützlich/nicht nützlich sein 
kann. 

Technology Readiness 

TechRed1 Ich fühle mich sicher im Umgang mit IT-Systemen. 

Adapted from Söllner et al. 
(2017) 

TechRed2 Ich verstehe neue High-Tech-Produkte und kann sie anderen 
erklären. 

TechRed3 Neue Technologie ist häufig zu kompliziert, um nützlich zu 
sein. 

TechRed4 Technologie gibt Menschen mehr Kontrolle über ihr tägliches 
Leben. 

TechRed5 Ich verwende neue Technologien gerne als einer der ersten. 

TechRed6 Technologie macht mich effizienter. 
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Personal Innovativeness in the Domain of IT 

ITE201 Wenn ich von neuen digitalen Medien / neuer IT höre, schaue 
ich nach einem Weg, um mit ihnen zu experimentieren. 

Adapted from 
Agarwal/Prasad (1998) 

ITE202 Unter meinen Freunden bin ich in der Regel der erste beim 
Ausprobieren neuer digitaler Medien / neuer IT. 

ITE203 In der Regel bin ich zögerlich beim Ausprobieren neuer 
digitaler Medien / neuer IT. 

ITE204 Ich mag es mit neuen digitalen Medien / neuer IT zu 
experimentieren. 

 



The mediation of learning content via personal mobile devices, com-

monly referred to as Mobile Learning, enables companies and schools 

to meet their learners where they are since most individuals use their 

smartphones very regularly. This thesis describes the development of a 

mobile learning application that was supposed to enrich current training 

by supporting learners in vocational schools in China to develop new skills 

and  competencies. 

The present dissertation synthesizes and applies insights from usability 

research, culture research, and pedagogics to the research field of mobile 

learning. With its implications for the implementation, design, and devel-

opment of mobile learning applications, this thesis likewise contributes to 

these research fields and gains implications for research and practice in 

related areas of mobile learning.
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