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Abstract 

Digital natives grew up in the world of digital media and live in it. They have 

different learning styles, call for other teaching methods, and are using 

different means of communication in their learning processes. In this paper 

the D-Move learning environment is presented and evaluated. It is a 

methodology as an extension of the Delphi method together with a software 

system to implement this methodology. It offers digital natives an 

experienced-based learning environment and is perceived by the learners as 

superior to traditional learning based on case studies with regard to 

activation, satisfaction with the learning process, and satisfaction with the 

learning environment.  At the same time D-Move is used as a research 

environment to better understand disruptive innovations in the world of 

digital. The underlying assumption is that a better understanding of already 

existing differences between digital natives and their parent generation will 

bring insights into future large scale transformation processes. The main two 

components of D-Move are a module to support Delphi studies with online 

and offline components as well as a module to capture, annotate and 

structure real world experiences to support the Delphi contributions. 
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1. Introduction - Aims of D-Move, the proposed experienced-based learning 

environment 

D-Move pursue two main aims: Firstly, digital natives ask for different learning 

environments and use different means of communication in their daily life. Secondly, D-

Move should help at the same time to gain insights into disruptive innovations in the world 

of digital and in future large scale transformations based on them. Thus, the benefit of D-

Move is to have a software system and a methodology based on the Delphi method 

considering and exploiting the changed communication behavior of Digital natives.  

Digital media is an essential component for the communication of digital natives 

(Thompson, 2013); (Friedl & Verčič, 2011). This change in the social and technological 

behavior has a major impact on the learning and information seeking environments of 

young students (Purcell et al., 2012). In times of increasing information sources, the 

uncertainties about the authenticity of content grows and students need a proof for them 

(Purcell et al., 2012). So information based on self-developed knowledge within real-life 

experiences become more important (Kong et al., 2014). As a consequence, digital natives 

call for different sociotechnical learning environments.  

The first aim of D-Move, the experienced-based learning environment proposed and 

evaluate in this paper, is to fulfill those new requirements of learners better than traditional 

classroom teaching based on case studies. 

Traditional expert-based trend research encounters noteworthy difficulties in dealing with 

disruptive innovations. Those are mainly characterized by generating new markets and 

changing existing ones radically. As a consequence they have a high social impact. 

Examples of this are the mass production in the automotive industry or the strong spread of 

smartphones. The driving force of disruptive innovations are usually not existing market 

leaders because these allocate their resources on hitherto successful business models based 

on traditional ways of thinking. Digital natives are characterized by the fact that they grew 

up in the world of digital and live in it. They are not immigrant into this world like digital 

immigrants or have to approach the world of digital mainly by use of scientific methods. 

When using digital immigrants as experts in trend research there is a danger that thinking 

based on incremental innovations leads to the optimization of existing business models but 

not to the development of new ones.  

The basic assumption of D-Move is, that digital natives are trendsetters for as well as early 

adopters of disruptive innovations in the world of digital. Thus, the main aim is to 

understand their current behavior as an indicator for future large scale transformation 

processes. D-Move is mainly used as a sensor into the current behavior of digital natives to 

find future large scale transformations and not primary as a platform to collect expert 

opinions on future developments. Within the D-Move learning environment digital natives 
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are therefore considered to be experts about transformation processes already taking place. 

To implement this modified Delphi method they are supported by the Review board, which 

brings comprehensive knowledge of methods into the process. 

The second aim of D-Move is to act as a research environment to gain insights into 

disruptive innovations in the world of digital and in future large scale transformations 

based on them. 

 

2. Elements and characteristics of the D-Move learning environment 

 

Figure. 1 Implementation of D-Move Delphi as part of an experience-based learning environment 

The implementation of the D-Move Delphi learning environment offers four main 

characteristics: support of experienced-based learning, facilitation of interaction with peers, 

usage of familiar means of communication, an give learners the role of experts. To fulfill 

those four goals a modified Delphi method is implemented with face-to-face as well as 

asynchronous-dispersed forms of communication. The first goal, enable experienced-based 

learning, should be reached by two characteristics of D-Move. Firstly, the students are 

actively engaged in the learning domains by their role as participants in the Delphi instead 

of being in a traditional classroom situation. Secondly, by using real world experiences to 

explain their positions supported by the Field Experience Module of the D-Move learning 

environment experienced-based learning is further facilitated. The second goal, the 

interaction with peers, is supported by strong interaction with other digital natives in the 

Delphi group, e.g. in discussing the research questions, building the Delphi thesis, trying to 

get more consensual answers, and preparing the final report jointly. The third goal, use of 
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familiar forms of communication, is fulfilled by using online questionnaires to answer the 

Delphi thesis and shared digital spaces to communicate and share documents within and 

between the groups as well as to interact with the Review board. The use of the D-Move 

Field Experience Software further supports this goal by functions like capturing and posting 

videos, pictures and textual description from their smartphones directly to domain specific 

video blogs in a structural form. 

The fourth goal, learners become the role of experts, is fulfilled by engage them within the 

Delphi as experts for the Delphi thesis. Thus, they can bring in their real world expertise as 

digital natives to improve the quality of the Delphi outcomes dealing mainly with disruptive 

innovations as described above. Secondly, the engagement will improve the motivation of 

the students, as their expertise is really needed in contrast to traditional learning forms 

based on case studies. 

As Fig. 1 shows, the D-Move Delphi consists of five main components. In each one the 

students act as the experts for the content of the Delphi thesis and the Review board, faculty 

members responsible for the course, supports them with methodological advice. 

Components 2 to 5 have face-to-face as well as online elements and the 1st and 2nd Delphi 

round is using a direct link to the D-Move Field Experience Software to support the 

positions regarding the Delphi thesis with real world experiences. 

 

 

Figure 2. Functional design of D-Move Field Experience 

As shown in Fig. 2 the technical implementation of the learning environment is based on a 

client-server architecture. The clients can be smartphones as well as desktop PCs using a 

standard web browser. Beside that, the integration of mobile applications for ethnographic 

research is implemented by software interfaces (Petrovic, 2009). Learners can upload text, 
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pictures and videos from their field experiences directly from the clients into the learning 

environment at the host-system. This environment provides all necessary functions and data 

for the different clients and includes the main application logic, which allows the use of 

standard web-based clients.  

 

3. Evaluation of using the D-Move learning environment in comparison to 

traditional learning based on case studies 

D-Move as a sociotechnical environment to provide experience-based learning incorporates 

the modules D-Move Delphi and D-Move Field Experience. Both have been used by 

participants of a master class in information systems to teach certain course objectives as 

well as to evaluate the perceived differences to traditional learning in the classroom using 

case studies. The students of this master course, have been considered as digital natives, 

because of their age and their affinity to information. One group used the Delphi and the 

other one the Field Experience module. Both groups embraced 25 participants each with 

the same demographic characteristics. This Field Experience took about a semester and the 

interaction between the students and the teacher during the implementation of the Delphi 

has been online and during five course-meetings under the semester. The participants were 

asked to compare the use of D-Move with traditional learning in the classroom using case 

studies with regard to activation, emotion, satisfaction with the learning process, perceived 

learning success, and satisfaction with the learning environment. To measure those 

constructs well proofed items and scales were used together with a five stepped Likert 

scale. A one means that the attribute is perceived much better, a five means that it is 

perceived much inferior compared with a traditional learning environment based on case 

studies. The questions were answered anonymously using a web based questionnaire after 

finishing the course. The response rate in both groups was more than 98%. 
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Figure 4: Perceived differences after using the two D-Move components compared to traditional learning based 

on case studies (1.. much better, 5 .. much inferior) 

In summary both components of the D-Move learning environment are perceived superior 

in all analyzed constructs to traditional learning in the classroom based on case studies. The 

strongest perceived advantages are activation, satisfaction with the learning process, and 

satisfaction with the learning environment. The improved activation can be attributed to the 

use of interactive digital media instead of traditional paper based methods (Petrovic, 

Edegger F., Kittl, Edegger B., 2008). That leads to a more ‚lean forward‘ learning style 

(Kroeber-Riel & Weinberg, 2003). It allows also more active search strategies within the 

digital universe for information about the learning topics as digital natives are familiar with. 

The strong support of communication within the own peer groups leads to more activation 

in the learning process as it allows bi-directional communication within the own network of 

peers. Furthermore, the confrontation with real world phenomena related to the learning 

topic which are selected, analyzed, and communicated by the learners themselves also 

increases the level of activation (Platzer & Petrovic, 2011). Finally, participant’s role as 
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experts in the Delphi process increases own responsibility as well as recognition by others, 

both can lead to a higher degree of activation (Kolb, 1984). The very high amount of 

perceived superiority regarding activation is surprising as the D-Move learning 

environment was not compared to lectures in the classroom but to paper-based case study 

learning which incorporates a higher degree of activation than lectures. 

The perceived superiority regarding satisfaction with learning process and learning 

environment can be attributed to the general design of D-Move. This is very close to the 

‚normal‘ every day environment of the students incorporating digital communication means 

like smartphones, blogs, search strategies in the world wide web, and communication with 

peers in an interactive way using text, pictures, and videos (Garret, 2010). As a 

consequence, learning is not any longer a dedicated activity which takes place in an 

environment perceived as artificially by learners (Siemens, 2005). Much more it will 

become part of the daily live. That conclusion does not mean that this kind of learning is 

superior to traditional lectures concerning all different learning objectives. But it can 

explain the high degree of satisfaction of learners with the process and environment. 

 

4. Limitations and further research questions 

A first limitation of the presented research is that the learners have been used the 

experience-based learning environment for the first time whereas they are familiar with 

learning based on case studies for many years. Some of the positive results regarding 

activation, satisfaction with the learning process, and satisfaction with the learning 

environment could be attributed to the pleasant surprise of innovation in learning 

environments. Further research should analyzed this effect by conducting repeated 

measurements within the same learners as part of a long-run study. Secondly, in further 

iterations of using D-Move a stronger focus should be on reasoning of the attitude and 

actual behavior of the digital natives utilizing this methodological advantages of the Delphi 

method as well as of the whole experienced based learning setting.  

Further research could use D-Move for different learning objectives, not only comparing 

constructs perceived by the learners but also objective outcomes e.g. correct memorizing 

and understanding of certain facts. Finally, disregarding that the present learning 

environment is already much closer to the familiar daily life environment of digital natives 

than traditional learning setting, a closer integration to that daily life environment should be 

a next step in further development of D-Move. That means that the ability to select, capture, 

annotate, and share real world experiences as well as the participation on the Delphi should 

be integrated more seamlessly in the information and communication means already used 

by the learners. 
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