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The Digital Research Process

With new specialisations such as Data Science driven by digitalisation, efficiency
potentials of a digital transformation are raised in both empirical research and data
governance processes. Here, one challenge is to establish open and interoperable
datasets, recognising the FAIR criteria ([1]) as an ideal to strive for. Data – as well as
metadata – should comply to this standard. However, traditional methodological
research processes ([2], p. 28; [3], p. 119) lack the support of information technology
which would lever the process into the digital age. Therefore, we propose a digital
research process that closes ranks between the traditional process and the opportunities
of a digital world.

Based on practical experience and qualitative interviews in the research fields of
qualitative and quantitative social sciences, building information modeling (BIM) and
vehicle sensor data, we found that a data governance process depends less on the
specific method and much more on a common cross-method research process. A digital
research process thus needs to be highly adaptive to the purposes of different kinds of
research domains ([4]). As a prerequisite to a digital research process, a concept for data
governance ([5]; [6]), including corresponding roles as well as a data model was
elaborated ([7]; [8]; [9]). Based on these requirements, we designed such a digital
research process using the business process modeling notation (BPMN). This digital
research process can serve as a blueprint for information systems or a data architecture
for interdisciplinary research communities. In an iterative approach, we partly piloted the
process within four research projects.

A Digital Research Process for FAIR Data and Metadata
The digital research process we propose consists of nine activities, terminated by data
filing points (DFPs). This process can serve as a portrayal of a digital transformation of
traditional methodological research processes and can be adapted in any project
handling research data. The obligatory DFPs consider projects that focus on data search,
acquisition, and archiving only. The optional DFPs represent the process of obtaining new
(research) data. Additionally, optional data analysis may play a role in projects that
merely reuse existing data. The optional DFPs represent the adaptability of research
objectives in humanities. Equally unique to the digital research process is the frequent
update of metadata throughout the research cycle, to create FAIR metadata throughout
the time frame of the research and data processing. Optional iterations allow to re-visit
the (meta) data of previous DFPs in order to update information and files of the research
project.

− meta data

− meta data and data files

− data filing point (DFP)

− optional data filing point
− . 

− optional iteration

+

This poster is published under License CC BY-NC

IRB

1 University of Stuttgart, Institute of Human Factors and Technology Management IAT, ORCiD 0000-0003-3248-0443
2 Fraunhofer-Gesellschaft e. V., Institute for Industrial Engineering IAO
3 Fraunhofer-Gesellschaft e. V., Institute for Industrial Engineering IAO, ORCiD 0000-0002-5934-7979
4 Fraunhofer-Gesellschaft e. V., Information Center for Planning and Building IRB, ORCiD 0000-0002-5549-3434

Before DFP5, the data set is screened and updated in order to prepare for the
data analysis.
At DFP6, the final data set is uploaded after the (statistical) data analysis.
In case the scholars decide for publication, DFP7 consists of the research
articles and other dissemination material of the project.
As one of the obligatory DFPs, DFP8 collects the final data and meta data of the
project, even if the other process phases have not applied to the project. The
DFP depends on the organisation’s, or repository’s terms of data archiving.
During all the DFPs, previously added meta data is updated.
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The Process Phases: Data Filing Points (DFPs)
At DFP0, there is the smallest amount of meta data on the project proposal or
assignment, such as the organisation’s project number and project partners.
DFP1 enriches the research project’s meta data with information on the research design
envisioned.
DFP2 specifies from which sources the research data is acquired, for example in projects
focusing on preexisting data that is already FAIR.
At DFP3, data files are added to the repository for the first time. To prepare for the data
collection, data files such as GDPR statements could be collected, or code books
developed.
DFP4 consists of the files and meta data after the actual data collection or transfer. A
research data set may be created.
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