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Creativity stimulation and creativity support systems (CSS) have been 
rapidly gaining importance in learning and research activities. However, 
the overall outcome is still lagging behind the other areas of creativity 
studies, even though the strong influence of recent developments in the 
context of digitization and Web 2.0 have been discussed in scholarly 
publications. 

In this paper, the authors intend to link a creative research scenario 
recommendation and its impacts on research and innovation processes 
with the previous results regarding creativity stimulation in online 
learning systems and e-science platforms. The corresponding open 
innovation platform is currently being developed as part of a trans-
European Horizon 2020 flagship project. 

Even though scientists’ awareness of the respective potential of digitization 
and Web 2.0 technologies is still insufficient, the first underlying 
assumption for this research is that future recommendation engines 
designed for open learning and innovation platforms will be capable of 
measuring users’ creative engagement in the decision making process.
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Digitization and Web 2.0

Influencing factors:

Online + Digital Communication
− changed the way we communicate, inform, learn or entertain
− modified the conditions and the standards for these activities
− permanent Online-presence with network technologies + mobile computing 

Online + Digital Collaboration
− substantial dissolution of spatial-temporal limits of our physical world 

experience (cp. Weinberger, 2007). 
− not always visible, but still active individual participation (cp. Kahnwald 

2011). 

Online + Digital Data
− in the digital space institutional and physical embeddedness is replaced by 

permanent availability of massive data for anyone who is interested
− computer-mediated communications lead to new structures of collaboration 

in sciences as well as between sciences and industry, which even converts 
existing organizational patterns.



WHAT IS E-SCIENCE?

Term is used in a broad understanding
− Electronic science, dealing with technologies and infrastructures like ‘Grids’ 

and e-research infrastructures
− Data-intensive science with high performance computing of ‘Big Data’
− Networked science and collaborative practices rather than individual 

activities 
− Open science approaches that even allow opening toward ‘Citizen Science’

Definition
− the eScience Research Network Saxony defines eScience as the „expansion 

of academic activities through the integration of information and 
communication technologies” which happens in all areas and disciplines of 
“scientific research, communication and dissemination of knowledge“.

− it is clear that the term chosen is not a perfect concept for a dynamic 
agenda!

cp. www.escience-sachsen.de

Terminology

http://www.escience-sachsen.de/


A brief history
− E-Science or Electronic Science describes different methodological fields of 

research and development in the context of the defining and using 
computer technologies in scientific research.

− While primarily in Germany and Great Britain, the term e-Science is used, 
in the U.S., the comparable concept of a "Cyber Infrastructure" or in 
Australia, the "e-Research“ term can be found. Currently, the discussion 
expands under the slogan "Science 2.0“ and goes in particular to digital 
scientific cooperative work (Weichselgartner, 2010).

− Here, the thematic range starts with infrastructures on application 
architectures, grid and cloud technologies but also extends to educational 
technology, so-called e-learning. 

− Also e-science systems support cooperative research between universities 
and in cooperation with industry (see Ziegler & Diehl, 2009).

E-Science



Roots in e-Learning and e-Research
Open Online Innovation Technology as creativity stimulating instrument has its 
root in Online Learning Support Systems as well as in E-Science Platforms.

Specifically, authors assume, that: 

I. O-I platforms help to manage & modify researchers’ individual learning (i.e. 
behavior) and respective information sets (i.e. technology) in order to apply 
the potential of open innovation more effectively.

II. O-I platforms enhance researchers’ research output by the creativity-
supporting capabilities of new recommendation engines, designed for open 
learning and innovation platforms.

III. Even though scientists’ awareness of the usefulness of Web 2.0 technologies 
is still insufficient.

Open Innovation Platforms
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The “eScience Research Network Saxony”
− a joint project of all universities and colleges in the German federal state 

Saxony, 
− funded by the European Commission together with the local Ministry of 

Science in the period 2011 – 2014
− appr. 25 smaller research projects in different areas of eScience, 
− research reports, publication and networking conferences
− counseling for the participating universities and colleges
− sustainable implementation of new approaches and technologies in the 

scientific practice of the partners and beyond
− First study: Science 2.0-Survey 2014_PDF_A.indd.pdf cf. chapter 4. “Use of 

social media and online-based tools”

The European project ”MOVING”
− Since 2016 profiles eScience research technology toward collaborative 

science practice with Focus on data processing + collaboration methods and 
development of appropriate tools

− Deals on two sectoral differentiated eScience use cases of research activity
− Specific training of respective practices among scientists by using 

Technology Enhanced (Online) Learning in mainly automated and video 
based manner 

− More details: http://moving-project.eu/

Research contexts

http://moving-project.eu/


• The objective of the MOVING project is to improve the social capacity 
for innovation by expanding its competencies in digital information 
management. 

• The goal of the MOVING project is to train and empower people from 
all societal sectors and disciplinary backgrounds to apply data 
analytics tools and techniques in their daily working routines. 

• To that extent, an open and interdisciplinary platform will come to aid 
which is similar for different branches and use cases.

MOVING Objective: improving social capacity for 
innovation



Figure: General structure of MOVING project



• Based upon the background of the professional partner Ernest & Young

• The use case described here addresses public administrators, and is 
provided by EY and their 60.000 compliance officers. 

• The objective here is the application of a human-centered design 
approach. 

• According to the scenarios described for this use case, we applied, for 
the requirement analysis, a mixed-methods design conducting a series 
of internal interviews, conducting brainstorming sessions based on the 
questionnaire analysis of responses and performing a review of existing 
text mining tools.

Use case I: legal accountants



• Based upon TU Dresden and respective training networks with junior 
researchers.

• Task: Managing and mining research information

• The reception of the activities and results of other scientists in a certain 
research field as well as a precise knowledge of the current state of the 
discussion within the relevant scientific community is one of the core 
tasks in scientific work process in means of research quality. 

• Today, the internet is the central place for scientific information and 
literature review. 

• The available sources are varied: in addition to increasing library 
catalogues, online archives and databases as the classical approaches, 
social networking sites (e.g. http://researchgate.net) and content 
sharing platforms (e.g. https://de.slideshare.net) or scientific blogs 
(e.g. www.gwm-online.de) are available as sources.

Use case II: junior researchers



RESEARCH AREA EXPECTED IMPACT ON E-SCIENCE
RELE-
VANCE

1. CREATIVITY RESEARCH, 
SPECIFICALLY DECISION MAKING
RELATED TO LEARNING

DSS AND RECOMMENDERS, ENDOWED WITH INCREASINGLY SOPHISTICATED
AI- AND COGNITIVE-SCIENCE-BASED CAPABILITIES WILL BECOME

INDISPENSABLE RESEARCH AND LEARNING SUPPORT TOOLS

HIGH

2. GLOBAL EXPERT SYSTEMS INCREASINGLY SOPHISTICATED EXPERT SYSTEMS WILL ALIGN TO THE
GROWING COMPLEXITY OF RESEARCH PROBLEMS AND TASKS RESTRICTED TO

HUMAN RESEARCHERS SO FAR

HIGH

3. LEARNING SCENARIOS AND
PEDAGOGIES

LEARNING SUPPORT SYSTEMS (LSS) AND CSS-BUILT SCENARIOS CAN TAKE
INTO ACCOUNT A GREAT NUMBER OF FACTORS AND INCLUDE COGNITIVE

MODELLING YIELDING OPTIMAL PERSONALIZED LEARNING TOOLS

HIGH

4. NEUROCOGNITIVE SYSTEMS BCI MAY PROVIDE EFFICIENT ACCESS TO FUTURE KNOWLEDGE
REPOSITORIES, INCREASING THE EFFICIENCY OF E-SCIENCE TOOLS, 
SPECIFICALLY THOSE RELATED TO AUGMENTED AND VIRTUAL REALITY

HIGH

5. VIDEO AND MULTIMEDIA
PROCESSING

VISUAL INFORMATION OF VARIOUS KINDS WILL BE EASIER ANALYZED AND
EMBEDDED IN EMPIRICAL RESEARCH

MEDIUM

6. ECONOMIC & SOCIAL ASPECTS OF
OPEN INNOVATION PLATFORMS

POSITIONING THE ROLE OF SCIENCE IN FUTURE SOCIETIES, THE IMPACT ON
THE ORGANISATION AND FINANCING OF RESEARCH TEAMS

MEDIUM



• Conducted in the research consortium with experienced 
partners throughout Europe in 2017 

Fig. 2. MOVING Delphi survey “Your vision of the MOVING Platform by 2030“

Method: Delphi Survey
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Finding 1:

The results of the 
Delphi survey on the
cumulative probability
(in the timeframe
until 2030) shows the 
commonly available 
CSSs will be capable 
of stimulating the development of general creativity of their
Users (the bars indicate the estimated median and quintiles of
the share reached at time horizons specified on the right axis).



Finding 2:
Questionnaire 8: Development 

prospects of cloud-based 
expert systems and DSS. 
Question 8.6: “Please provide 
the share of social networking 
sites (in %) endowed with 
intelligent DSS or 
recommender functionalities 
for each forecasting horizon”

Questionnaire 13: Problems of 
creativity in designing experts 
systems, DSSs, and decision 
making. Question 13.6f: 
“Please provide the cumulative 
probability that in the 
timeframe until 2030 the 
commonly available CSSs will 
be capable of stimulating the 
development of general 
creativity of their users”.).



Finding 3:

Expected
deployment 
of technologies



Finding 3: Limitations to expected deployment of 
technologies

Based on results presented in the Fig.3, the eScience tools to be 
implemented on the platform were assessed with the following three 
criteria:

I. The impact on the users’ learning and research efficiency, as estimated 
by the project team,

II. The technological feasibility in the context of the project’s resources,
III. Further development prospects, as indicated by the trends resulting 

from the Delphi survey.

Additionally, when making the selection, the following constraints have been 
taken into account:
 The concordance with the MOVING contractual project goals specified in 

its Description of Work,
 The availability of time and funding,
 The availability of expert researchers and programmers capable of 

implementing specific tools.



Conclusions

1. By now only a small subset of creativity stimulation and decision support 
tools have been selected for implementation.

2. A simultaneous integration of data, information, and knowledge sources 
encompassed by a common emergence of GES will require an increasing 
autonomy of AI-based tools installed on knowledge platforms. 

3. Consequently, intelligent autonomous systems will take over many 
human researcher tasks, specifically those related to information 
searching and gathering.

4. Soon no scientist would be able to participate in a research activity 
without the most comprehensive and widely automated technological 
support.

 ARE WE READY FOR THAT CHANGE?
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