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Abstract: Open Science practices have become well established in recent years. In this position paper, we argue that Open Data in particular
holds great potential for empirical research in sports science, and sport and exercise psychology in particular, since it fosters the
reintegration of scientific knowledge as primary research data in subsequent research life cycles. On that account, the sports science
community has to develop a unified position on research data management, which supports the implementation of Open Science practices
and standards. To this end, in this article we first define Open Science and research data management (RDM) and describe them in the
context of sports science. We then present examples of existing, relevant RDM solutions, with a particular focus on sport and exercise
psychology and neighboring disciplines. Finally, we derive perspectives for the development of a sustainable RDM structure and present
current developments within the German sports science community.
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Perspektiven und Potentiale von Open Data für die Sportwissenschaft: Das „Was“, das „Warum“ und das „Wie“

Zusammenfassung: Open Science-Praktiken haben sich in den letzten Jahren in vielen Wissenschaftsdisziplinen etabliert. In diesem Posi-
tionspapier argumentieren wir, dass insbesondere Open Data ein großes Potenzial für die empirische Forschung innerhalb der Sportwis-
senschaft birgt, da es die Reintegration von sportwissenschaftlichen Erkenntnissen als primäre Forschungsdaten in nachfolgende For-
schungszyklen fördert. Dies erfordert innerhalb der Sportwissenschaft die Entwicklung einer gemeinsamen Position zum Forschungsda-
tenmanagement (FDM), welche die Implementierung von Open Science Praktiken ermöglicht. Zu diesem Zweck werden wir in diesem Artikel
zunächst Open Science und Forschungsdatenmanagement definieren und im Kontext der Sportwissenschaft beschreiben. Anschließend
werden Beispiele für bestehende FDM-Lösungen vorgestellt, unter besonderer Fokussierung auf Sportpsychologie und benachbarte Diszi-
plinen. Abschließend werden Perspektiven für die Entwicklung einer nachhaltigen FDM-Struktur innerhalb der deutschen Sportwissen-
schaft, mit dem besonderen Fokus auf Sportpsychologie abgeleitet. Wir argumentieren, dass solch eine Struktur auf bereits etablierte FDM-
Lösungen aufbauen müssen, um den spezifischen Herausforderungen der Sportwissenschaft als Querschnittswissenschaft Rechnung zu
tragen.

Schlüsselwörter: Open Science, Forschungsdatenmanagement, FAIR Prinzipien

In the mid-2010s, the so-called replication crisis revealed
that a larger number of scientific studies could not be
replicated, attributable to various potential reasons, for
example, methodological weaknesses such as low sample
size, systemic reasons such as publications bias, but also
“questionable research practices” (Renkewitz & Heene,
2019a). Baker (2015) showed that more than half of
psychological studies could not be replicated. Since then,
practical and theoretical approaches have emerged to
overcome the replication crisis. In the context of sport and
exercise psychology research, Raab and colleagues (2017)
consider (voluntary) self-reflection as a feasible solution

for the replication crisis. In the broader psychology com-
munity, Open Science practices have been discussed to
overcome the replication crisis, for example, in an article
collection in the Zeitschrift für Psychologie entitled “Open
Science in Psychology. Progress and Yet Unsolved Prob-
lems,” edited by Renkewitz and Heene in 2019. In this
article collection, Crüwell and colleagues (2019) intro-
duced the different elements of Open Science in their
review article and concluded by stating:

Open Science practices are a collection of behaviors that
improve the quality and value of psychological research
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and aim to accelerate knowledge acquisition in the
sciences. One barrier that prevents psychological scien-
tists from adopting Open Science practices is a lack of
knowledge. (Crüwell et al., 2019, p. 244)

Meanwhile, Open Science has become well established
with a substantial number of scientists having acquired
related knowledge and funding bodies, publishers as well
as academic institutions standardly demanding the im-
plementation of Open Science practices by researchers
(see, e.g., German Research Foundation, 2022). In this
context, Open Data constitutes a particularly sensitive
aspect of Open Science practices. In this position paper we
argue that for researchers in the field of sport and exercise
psychology, and (sports) science communities in general,
to develop a stance on and later to adopt and implement
Open Data practices or alternative approaches (e.g., the
FAIR Data Principles, which include restricted access to
data as well as secure data centers), it requires careful
(self-)reflection on what is appropriate and required for
the individual research project and data (c.f. Raab et al.,
2017). Importantly, we do not argue for all data to be
openly published, but to be aware of the future potential
of Open Data practices for collaborative and inter- as well
as transdisciplinary research. Further, on a conceptual
and technical level, a seamless and sustainable research
data management infrastructure based on distributed
systems and encompassing the entire research data cycle,
that is, obtaining informed consent of participants, data
collection, analysis, and data publication, is a critical
precondition for the implementation of Open Data prac-
tices. We will further argue that Open Data is a topic of
great relevance for the sports science community, as its
interdisciplinary nature and methodological diversity
make it particularly susceptible to the challenges but also
the potentials of Open Data. This is particularly evident in
the field of sport and exercise psychology: When studying
the motivation for physical activity across the lifespan, for
example, the documentation of the research instruments
used for capturing the hypothetical construct of motiva-
tion is particularly important, as cognitive, affective, and
conative dimensions are often weakly correlated and data
can only be re-assessed and reused based on accurate
documentation. The problem of data anonymization is
also highly relevant in sport and exercise psychological
research, since it is often concerned with special popula-
tions, for example, minors or elite athletes.

On that account, we first define Open Science in
general and Open Data in particular, distinguish them
from the FAIR Data Principles and research data man-
agement (RDM), and describe them in the context of
sport and exercise psychology. We then specify current
developments within the German sports science commu-

nity and derive a perspective on Open Data for the sports
sciences.

The “What” – Open Science and
Research Data Management

The term “Open Science” has become a buzzword, often
used synonymously with data archiving and the accessi-
bility of primary research data. However, standard spec-
ifications, for example, by the German Research Founda-
tion (2022; DFG) or UNESCO (2021), define the term
Open Science in a much broader way (UNESCO, 2021):

Open Science is defined as an inclusive construct that
combines various movements and practices aiming to
make multilingual scientific knowledge openly available,
accessible and reusable for everyone, to increase scien-
tific collaborations and sharing of information for the
benefits of science and society, and to open the processes
of scientific knowledge creation, evaluation and com-
munication to societal actors beyond the traditional
scientific community. […]. It builds on the following key
pillars: open scientific knowledge, Open Science infras-
tructures, science communication, open engagement of
societal actors and open dialogue with other knowledge
systems. (UNESCO, 2021, p. 7)

In this paper, we focus specifically on the aspect of open
research data, commonly termed “Open Data,” as part of
the pillar of open scientific knowledge (see Figure 1).
Importantly, while Open Science and FAIR principles
overlap to a large extent, they are not fully congruent,
conceptually. For research data to be Open Data means
not necessarily adhering to the FAIR data principles
(Wilkinson et al., 2016), namely, findability, accessibility,
interoperability, and reusability. Strictly speaking, Open
Data grants access to, but not necessarily permissive
reuse of, research data. Conversely, data accessibility
does not imply Open Data per se, or in other words, it
does not mean that data not openly accessible to the
broader public due to necessary embargoes or due to data
protection issues are not accessible in terms of the FAIR
data principles.

This delimitation becomes a relevant aspect to consider
in particular in the field of sport and exercise psychology
and broader sports science communities, when thinking,
for instance, about the small population under study (e.g.,
sports talents and elite athletes), the sensitivity of data
obtained (e.g., acquired in the context of mental coach-
ing), and the various potential end users of data (e.g., for
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educational and health policy development or talent
scouting). For example, while the reuse of motor skill
data, recorded through the German Motor Test 6 –18
(GMT 6– 18; Bös et al., 2009), for larger cohort studies
might clearly be of strong scientific interest, the impact is
ultimately gained from deriving recommendations for
actions in, for example, school education or for talent
development in sports.

Critically, depending on who reuses data, FAIR data
might require different levels of data curation. In this
context, anonymization, persistent identifiers (PIDs) for
participants1, as well as secure data centers are only a few
possibilities for ensuring the privacy rights of the partic-
ipants but still making the data FAIR. Thus, while the
FAIRification of data can be challenging, it is an essential
part of good scientific practice and scientific progress
(Wilkinson et al., 2016) and should be accounted for when
managing research data.

In 2021, Boccali and colleagues (2021) defined RDM as:

An essential element of the research process. It is an
ongoing activity throughout the data lifecycle, including
the active organisation and maintenance of data during
the research process and suitable archiving for future
reuse. It requires researchers and their host institutions
to consider, from the start of a research process, how to
collect, reuse, store, and curate their data. (Boccali et
al., 2021, p. 6)

In other words, RDM refers not only to the storage of
primary research data at completion of a study but also,
for example, to the handling of raw and processed data, its
sharing with partners at different research sites, its export
to and import into data processing and analysis software,
as well as its graphic representation.

In sum, Open Science, FAIRification of data, and RDM
have become increasingly important areas of considera-
tion and discussion in the scientific community (for sport
and exercise psychology, see, e.g., Schönbrodt & Scheel,
2017). Reasons to implement Open Science and FAIR
strategies are the striving of the community for increased
transparency and credibility, as a reaction to the replica-
tion crisis, as well as for reuse potential. This is paralleled
by the increasing mandatory requirements of funding
institutions, journals, and universities. In addition to the
underpinning policies (e.g., DFG, Leibniz Association2),
the DEAL negotiations3 for open access, and the National
Research Data Infrastructure4 definitely feature in this
context. In sports science, existing statements or guide-
lines regarding Open Science, RDM, and FAIRification of
research data originate from the initiative of individuals
(see, e.g., Raab et al., 2017) or parent disciplines (e.g.,
joint position paper in the field of educational sciences
and didactics5). Further, different sports science commu-
nities, for example, sport and exercise psychology and
sports pedagogy, vary strongly with regard to research
methods and tools used (e.g., interviews, physiological
measurements, surveys, tests), consequently resulting in
very different preconditions, requirements, and needs for
an effective RDM. Nevertheless, the heterogeneity be-
tween individual researchers and research groups should
not hinder the development of a joint position in sports
science, as they are all concerned with managing research

Figure 1. UNESCO recommendation on Open Science (Source: UN-
ESCO, 2021, p. 11 under a CC BY-SA 3.0 IGO license).

1 https://www.toolpool-gesundheitsforschung.de/produkte/pid-generator
2 https://www.leibniz-gemeinschaft.de/en/research/open-science-and-digitalisation/
3 https://deal-konsortium.de/
4 https://nfdi.de
5 https://www.dgfe.de/fileadmin/OrdnerRedakteure/Stellungnahmen/2020.07_Kontrollierte_%C3%96ffnung.pdf
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data and have to find suitable and sustainable solutions to
meet the developing standards of Open Data.

The “Why” – Potentials and
Challenges of Open Data

Researchers hold different, potentially complementary,
roles and responsibilities when it comes to RDM in
general and Open Data in particular: On the one hand,
there is the role of the “data generator,” who addresses a
specific research question or pursues a scientific mission
in the context of which data are collected and need to be
managed. At this early stage in the research data cycle,
the researcher takes personal responsibility for good
scientific practice and the implementation of adequate
RDM standards depending on the particular context in
which the data are collected. Further, there is the role of
the “data provider,” who makes primary research data
available to a particular target audience, which varies
depending on the type of research conducted and may
encompass the scientific community but also the broader
public. The extent to which data is provided may also be
influenced by the requirements of the specific funding
agency, the researchers’ own institution, the academic
publisher, and importantly, also, the researchers’ own
position on Open Data. Data provision can be realized by
publishing the data in raw or processed form and with or
without access restrictions. However, to date, aggregated
datasets are typically published in processed, textual, or
graphical form in research publications. Importantly,
when psychological and behavioral data is involved, such
as in sport and exercise psychology and sports science in
general, data providers have to ensure participants’ priva-
cy rights. In these circumstances, data curation is manda-
tory before the data can be published. When adopting a
wider perspective, it is of importance to note that in, for
example, representative population surveys such as the
Socio-Economic Panel (SOEP)6, that is, for large datasets
with very high potential for reuse, data curation is imple-
mented by specialized staff using existing research data
infrastructures, resulting in comprehensively documented
and citable data publications with their own digital object
identifier (DOI). However, in sports science, this role is
most commonly filled by the researchers themselves,
leading to potential concerns and barriers in adopting
Open Data practices (see Schönbrodt & Scheel, 2017).

Then again, there is the role of the “data user,” who
reuses and cites shared and published research data, in
the context of their own research questions and projects.
Data sharing, data publication, and data reuse are not
principally new developments. With the upswing of the
Open Data movement, however, the last two roles have
become more explicit, with regard to the steps to be taken
by the researchers as well as with regard to the practices
and standards demanded by other stakeholders, such as
publishers and funding bodies. While this might seem to
come with new challenges and workloads for the individ-
ual researcher in the short run, as will be discussed in the
following, we argue that it also holds great potential, in
particular for researchers within the sports science com-
munity, in the longer run.

Challenges

In the literature, fundamental challenges for the adoption
of Open Data practices have been described by various
experts from different backgrounds: On the one hand,
librarians and data stewards, pointing to the gold standard
of RDM in surveys and randomized controlled trials
(RCTs), see challenges in the creation of incentives and
the establishment of a culture of data sharing (e.g.,
Betancort, Cabrera et al., 2020). On the other hand, data
scientists, focusing on state-of-the-art technical solutions,
distributed systems, and automatization, highlight the
challenge of reducing the actual workload for researchers
throughout the RDM process (see Betz et al., 2022, Jeffery
et al., 2021).

In addition, the following challenges apply to the sports
science communities: First, sports science is an interdis-
ciplinary science, commonly also referred to as a “cross-
sectional science” (Krüger, 2022) and is composed of
heterogeneous communities, which can show greater
similarity in their research practices and standards to
their neighboring parent disciplines, for example, sport
and exercise psychology versus general psychology, than
to other sports science communities, for instance, sport
and exercise psychology versus sports history. This chal-
lenge can be further exemplified when considering deci-
sion-making research. In sports science, research on
motor decision-making is central to movement scientists
and sports psychologists and focuses on questions such as:
Do humans take motor costs into account when choosing
between potential actions? Do elite athletes attend to
different stimuli than novices do when deciding between
competing motor actions? Do joint goals and social inter-

6 https://www.diw.de/en/diw_01.c.615551.en/research_infrastructure__socio-economic_panel__soep.html
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action in sports teams affect motor decision-making?
Decision-making has also been the focus of various other
research disciplines, such as economics, political sciences,
sociology, and communication sciences. Depending on
whether a study is to be published in a psychology,
economics, or sports science journal, it has to comply with
the respective guidelines (e.g., ethics certificate, pre-
registration) and RDM policies (e.g., data archiving in a
certified data repository) of the target journal. This cir-
cumstance makes it difficult to establish efficient, com-
prehensive, and tailored RDM structures, including meta-
data standards, tools, etc. that equally serve the needs of
the different communities.

Second, individual sports science communities are rel-
atively small, often lacking the resources to establish such
structures on their own. This leads to significant down-
sides for researchers, not having the capacity and/or
support for sustained curation of their data. Thus, re-
searchers in these fields are strongly affected by demands
imposed by funding bodies as well as being dependent on
the existing standards of their parent disciplines, of
university infrastructure and cross-disciplinary trans-
parency, as well as on the access to established tools and
infrastructures to be adopted throughout the research
(data management) process. However, there is a risk that
the RDM needs of the individual sports science commu-
nities will not be adequately addressed. Metadata stan-
dards, for example, developed within and for psychology
may not adequately describe sport and exercise psycho-
logical data, making these data less likely to be found and
reused. In day-to-day research practice, this might result
in additional or increased barriers of individual re-
searchers to comply with Open Data demands.

Consequently, depending on the focus of the particular
research question at hand, sports science researchers in
general, and sport and exercise psychologists in particu-
lar, have to flexibly adapt to various RDM standards,
practices, and tools existing in different parent disciplines
in the course of their studies. Usually, solutions tailored
for the sports science community cannot be used because
they do not exist. This might represent a particular
challenge and additional load for junior scientists, who
are commonly the “data generators” on-site, who have to

account for these varying demands under working condi-
tions often characterized by workplace mobility (with
ever-varying standards at different research institutions
and within different projects and research groups), and
performance pressure due to fixed-term contracts.

Potential

Besides the particular challenges, the prospects of Open
Data and sustainable RDM structures hold great potential
in particular for sport and exercise psychological research
and neighboring sports science communities: The record-
ing and assessment of human behavior is a costly and
elaborate process, in particular when considering, for
example, the population of elite athletes. This makes the
obtained data particularly valuable for use and reuse.
Further, collaborative projects already hold an important
position in the sports sciences7,8,9,10,11. In the general
scientific community, they form a quality measure for
funding institutions12 as well as for universities13,14. Sports
science can play a pioneering role in this ever-growing
sector because of its long-standing expertise in collabora-
tive projects once seamless RDM infrastructure exists.

The “How” – Current State of
Research Data Management

During the past few years, different conceptual frame-
works, technical solutions, and initiatives have evolved
targeting the increasing demands and needs for a sustain-
able RDM and supporting Open Data and FAIRification
efforts. A few of these frameworks will be described in the
following. As this description can clearly not be compre-
hensive in the context of this perspective article, we will
focus on initiatives and developments of particular rele-
vance for sport and exercise psychology and neighboring
sports science communities.

7 https://www.kiju-sport.nrw/forschung/projektuebersicht/
8 https://www.sport.fau.de/das-institut/forschung/bewegung-und-gesundheit/forschungsprojekte/verbund/
9 https://www.inprove.info/
10 http://lauflabor.ifs-tud.de/doku.php?id=projects:projects_whitebox
11 https://www.healthtech.kit.edu/59.php
12 https://www.bmbf.de/bmbf/shareddocs/bekanntmachungen/de/2021/04/3534_bekanntmachung.html
13 https://www.rhein-main-universitaeten.de/forschung
14 https://www.lmu.de/de/forschung/forschungsprojekte/index.html; https://epub.sub.uni-hamburg.de/epub/volltexte/2019/87302/pdf/

HWWI_Research_Paper_181.pdf
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Current Conceptual and Technical
Developments

Different perspectives come into play when considering
the conceptual and technical aspects of RDM. Re-
searchers demand explicit guidelines on Open Science
standards and practices, together with simple and auto-
mated RDM processes. These user demands, in turn, are
being met by new developments on the data science side,
of which we can mention only a small selection here: On a
conceptual level, the Canonical Workflow Framework for
Research (CWFR) emerged. This concept assumes that
every research project ultimately follows defined work-
flow steps. FAIR Digital Objects15 (FDO) connect individ-
ual workflow steps in the research process as a “glue.” An
enriched metadata layer in FDOs allows individual work-
flow steps to be machine-actionable and enables further
operations such as licenses, access categories, anonymiza-
tion level, etc. (see Figure 2). For instance, the technical
implementation of this framework would allow data from
data collection tools such as PsychoPy (Peirce et al., 2019)
to be published directly into data repositories. To achieve
this, merging disparate disciplinary metadata standards,
licenses, and access classes will be required. While FDOs
are currently still in the conceptual phase10, Research
Object Crates (RO-Crates) have already successfully tak-
en the first steps toward implementing seamless RDM
across the research lifecycle (Soiland-Reyes et al., 2022),
including machine-actionable research data management
plans (maDMP). RO-Crates, which are considered to be a
type of FDO, pack research data with their metadata
using, for example, schema.org annotations. RO-Crate
was created by research communities to provide other
researchers with a lightweight tool to make their research
data FAIR.

A further development is the Open Research Knowl-
edge Graph (ORKG, Auer et. al., 2020; Stocker et al.,
2023). As a digital infrastructure for the production,
curation, publishing, and reuse of machine-actionable
scientific knowledge, it applies the FAIR principles to the
scientific knowledge published in articles in order to
enable the efficient reintegration of scientific knowledge
as primary research data in research life cycles. For such
Research Knowledge Graphs, the technical challenges
primarily consist in the efficient production of machine-
actionable scientific knowledge, quality assurance, and
service usability.

Last, publishers demand technical solutions, focusing
on securing quality and efficiency of RDM. However, the

specific perspective might vary: Top-ranked journals re-
view manuscripts and data separately and focus on tech-
nical solutions for workflows and data quality review
processes (Peer et al., 2022). Other journals do not
separate data from manuscripts and instead focus on the
technical accessibility of datasets to reviewers and auto-
mated quality measurement.

Developments in the dvs

As reflected by the current and previous special issue on
the topic (Renkewitz & Heene, 2019b), Open Science has
become a topic of continuous, if not increasing, interest
and relevance in the German sport and exercise psychol-
ogy and sports science community. Open Data is a
domain with a particularly fast growth in awareness and
action in this context.

First, the sports science community has been promi-
nently involved in a National Research Data Infrastruc-
ture (NFDI) consortia initiative since 2021/2022:
“METHODS – National Research Data Infrastructure for
Empirical Research on Human Behavior in Sports Sci-
ence, Economics, Social Sciences, Psychology, and Med-
ical Informatics.” The NFDI is a funding scheme initiated
by the German Research Foundation (DFG) in 2018,
aiming to support the development of an infrastructure
for sustainable RDM across research disciplines. The
initiative gained support from central stakeholders in the
sports science community, including the German Society
of Sport Science (dvs) and its sections sport psychology
(asp) and sport economics, the Federal Institute of Sport

15 https://fairdo.org/

Figure 2. FAIR Digital Object, adapted from Jeffery et al. (2021).
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Science (BISp), as well as MO|RE data16 and further
individual sport and exercise psychologists and sports
scientists. While the consortium initiative itself did not
receive a funding recommendation, the potential and
need particularly for sports science was emphasized by
the reviewing board.

Second, in the follow-up of the application process, the
participating and supporting sports science researchers,
groups, and institutions formed an interest group to build
on the consortium initiatives work. As an outcome of this
ongoing exchange, the Executive Board of the dvs decid-
ed to establish an ad hoc committee “Research Data
Management” in October 2022, to work on the topic and
to develop a concept for the German sports science
community.

Last, the increasing awareness for and relevance of this
topic is also reflected, for example, by a pre-conference
workshop and a subsequent session of oral presentations
on RDM during the last biannual meeting of the dvs
section “Sportmotorik,” in September 2022. In this con-
text, the MO|RE data project was presented as a flagship
project for a discipline-specific data repository for motor
skill data.

Perspectives of Open Data for
Sports Science

When aiming at fulfilling the potentials of Open Data
under the boundary conditions that apply to sport and
exercise psychological and broader sports science re-
search, a seamless and sustainable RDM infrastructure
has to account for a range of different requirements: First,
it requires a strict community and researcher orientation,
with the guiding principle of respecting the communities’
specificities. Thus, RDM solutions have to be strength-
ened and/or developed, which account for the specificity
of the data, for example, with regard to data curation and
annotation and data protection needs. Here, existing
RDM solutions in sport and exercise psychology and
sports science (e.g., data repositories such as MO|RE data)

have to be identified, and, where required, interoperabil-
ity with solutions of neighboring disciplines should be
examined. In the field of medical informatics, for exam-
ple, research data management practices have developed,
including international IT, terminology and metadata
standards17, advanced anonymization techniques (PID for
patients)18, data access classification, trust systems, em-
bargoes, and secure data centers to comply with data
protection regulations. Further, various NFDI initiatives
have been established in neighboring disciplines and are
currently opening up for an integration of further com-
munities. This includes KonsortSWD19, with the Leibniz
Institute for Psychology (ZPID) as participant,
BERD@NFDI20, and also NFDI4Health21. In addition,
the EOSC22 has to be mentioned as a European-wide
platform supporting Open Data and Open Science efforts.
However, to which extent these services are able to
account for the specific needs of individual sports science
and sport and exercise psychology communities remains
to be worked out.

Second, any infrastructure should allow individual re-
searchers to comply with the guidelines imposed by other
stakeholders, for example, home institutions, funding
bodies, or publishers. This requirement could be fulfilled
by generic solutions, for instance, generic data reposito-
ries provided by the home institutions themselves or
third-party providers (e.g., OSF23, Zenodo24). However,
those generic solutions might hinder the FAIRification of
specific datasets. Simultaneously, and third, RDM solu-
tions should account for varying Open Science and Open
Data demands and standards between sports science
disciplines, and with it facilitating and creating trans-
parency about them.

Fourth, a sustainable RDM infrastructure should limit
the temporal and financial load of individual researchers
throughout the research process. Depending on the re-
search project and the resources available, RDM can be a
time-consuming process for the individual researcher
since, to date, data documentation, for example, has to
be done manually at each workflow step (so-called data-
wrangling). Consequently, seamless RDM supporting
Open Data requires not only a repository, where research
data can be archived long term, but also, for example, a

16 https://www.ifss.kit.edu/more/index.php
17 https://www.medizininformatik-initiative.de/de/der-kerndatensatz-der-medizininformatik-initiative
18 https://www.toolpool-gesundheitsforschung.de/produkte/pid-generator
19 https://www.konsortswd.de/
20 https://www.berd-nfdi.de/
21 https://www.nfdi4health.de/
22 https://eosc.eu/
23 https://osf.io/
24 https://zenodo.org/
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technical infrastructure underlying the whole workflow,
shared (meta-data) standards for data description, and
importantly, built-in interfaces between data handling and
management tools at each step along the workflow (see
Figure 3). Effective RDM includes internal data exchange
during the duration of, for example, collaborative sport
and exercise psychology projects, and may also support
data sharing after project finalization. Beyond that, Open
Data refers to the reintegration of scientific knowledge as
primary research data in subsequent research life cycles.
Both could be achieved through an approach of data
FAIRification “at birth,” that is, from the beginning of the
research data cycle, building on established tools already
in use by the researchers. Besides these technical aspects,
to acknowledge Open Data efforts and the accompanying
temporal and financial investments, FAIR data publica-
tions should receive scientific recognition. Last, ethical
and legal aspects, for example, with regard to data
protection, have to be taken into account.

From our perspective, this can be best implemented by
adopting a method-oriented approach: The research
workflow, commonly shared by researchers empirically
investigating human behavior in sport and exercise psy-
chology and neighboring disciplines, can be typically
described as a track of steps, as depicted in Figure 3. This
workflow can serve as a kind of generic foundation (cf.
CWFR) on which different (community) specific solutions
can be built. This requires a conceptual openness for
different standards and practices, as well as technical
interoperability (see “Current Conceptual and Technical
Developments”). In sport and exercise psychology, for
example, this approach has already started to be taken up

through the adoption of the researcher-driven PsychDS25

standard for the description of scientific datasets, which
uses metadata schemas from Schema.org, an open, com-
munity-driven process.

Building on the shared workflow to integrate already
established yet disciplinary RDM solutions has the poten-
tial to comprehensively approach the aforementioned
challenges: First, for sports science as a cross-sectional
science, a variety of RDM solutions supporting Open Data
practices will likely be required at each step along the
workflow to fulfill the specific demands of the different
sports science communities, thus no “one-solution-fits-
all’’ structure would be successful and sustainable. Im-
portantly, individual sports science communities are al-
ready using tools and services of neighboring disciplines,
which fit their particular demands. However, knowledge
about these suitable solutions is not systematically avail-
able to the broader sports science community yet. Conse-
quently, rather than developing new RDM structures, a
distributed systems approach, integrating successful solu-
tions along the different steps of the joint workflow, holds
more potential for long-term use and, thus, sustainability.
For this reason, the first step must be to identify the status
quo regarding RDM knowledge, practices, and standards
in different sports science communities. Based on this,
generic as well as community-specific needs for efficient
and sustainable RDM considering the entire research data
cycle need to be identified.

The previous action would also pick up the third
challenge of varying Open Data and RDM demands
between studies in sports science communities. A mar-
ketplace providing RDM solutions along the research

25 https://github.com/psych-ds/psych-DS

Figure 3. Research workflow, adapted from Jeffery et al. (2021).
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workflow with built-in interfaces enabling the interoper-
ability of different tools would allow researchers to seam-
lessly adapt to these varying demands. It would also
account for a more general challenge of adopting and
implementing Open Science practices, namely, the costs
(time and money) coming with it. Building on established
solutions that are already in use by (sports) science
communities and integrating them would reduce these
accompanying costs.

Overcoming the challenges of RDM is particularly
relevant to the practices and training of early career
researchers. Depending on the aim of a study, the study
population, and various other factors, completely differ-
ent approaches to RDM might have to be chosen. This
requires a researcher-oriented overview of the tools and
standards that exist and are suitable for the particular
demands, but also encouragement of early-career re-
searchers to find their own position and to question it and
others’ positions critically, since divergences in the prac-
tices and standards of, for example, department heads
and early-career researchers might exist. Future curricula
at institutes of higher education should teach these
diverse approaches to RDM, show how to implement
different RDM practices, and encourage young re-
searchers to find and strengthen their own position. As
sport and exercise psychologists are often responsible for
methodological training in many institutions and have
particular expertise in RDM in collaborative research
projects, they will play an important role in both training
and implementation of RDM standards now and in the
future.

Last but not least, the aforementioned aspects require
the development of an RDM position, based on a concept
that also identifies options for securing financial, techni-
cal, and user sustainability of the pursued RDM structure.
This will be the focus of the newly established dvs ad hoc
committee “Research Data Management”.

Conclusion

In sum, Open Data holds great potential for the reintegra-
tion of sport and exercise psychological and sports scien-
tific knowledge as primary research data in subsequent
research life cycles of (inter- and trans‐) disciplinary
research projects. To this end, the sports science commu-
nity has to develop a joint position on RDM, which
acknowledges the heterogeneous boundary conditions,
interests, and needs of the different sports science com-
munities, for example, the particular sensitivity of data of
elite athletes, to support the implementation of Open
Science practices and standards. We argue that building

on methodological workflows, shared within the sports
science community as well as with neighboring disci-
plines, based on which existing RDM solutions and tools
are then integrated, will make it possible to account for
the specific challenges sports science faces as a cross-
sectional science. In this context, the establishment of the
dvs ad-hoc committee “Research Data Management”
represents a recent development in taking up these
challenges.
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