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The potential of data pooling
through open data infrastructure
in motor performance research
A discussion using the example of MO|RE
data

The rise of open science has revolu-
tionised research practices, offering new
opportunities for collaboration, trans-
parency, and innovation. Alongside
open access and open methodology,
open data has become one of the core
principles of the open sciencemovement.
It promotes not only the publication of
researchfindingsbutalso theaccessibility
of the underlying data by making them
publicly available. This practice increases
the value of the data by extending the re-
search data lifecycle and ensuring their
reuse for further innovative analyses.
One particularly promising opportunity
is data pooling, i.e. the merging of indi-
vidual datasets from multiple studies or
sources into a single, large-scale database
to enable more powerful, robust, and
comprehensive analyses (Adhikari et al.,
2021).

To ensure transparency and good sci-
entific practice, the implementation of
open data should follow the FAIR prin-
ciples, which stipulate that data should
befindable, accessible, interoperable, and
reusable (Wilkinson et al., 2016). These
principles serve not only as guidelines
for data management but also as foun-
dational criteria for the development of
supporting tools and infrastructure (Be-
tancort Cabrera et al., 2020).

A holistic research data lifecycle as
envisioned by the FAIR approach re-
quires adequate infrastructure (Lopes
et al., 2020; Rümpel, 2011). In recent
years, various disciplines have made
significant progress in building such

infrastructure (e.g. Aschenbrenner &
Neuroth, 2011; Huschka, Oeller, Not-
burga, &Wagner, 2011), supporting both
the technical handling of open data and
their integration into everyday research
practice.

In the field of sports science, however,
the potential of opendata remains largely
untapped (Krüger, Biniossek, Stocker, &
Betz, 2023; Lohse, 2025). This is es-
pecially true for motor performance re-
search, despite the fact that motor com-
petence is a key factor for promoting
physical activity across the lifespan (e.g.
Ortega, Ruiz, Castillo, &Sjöström, 2008).
While a wide range of test batteries and
assessment tools for motor performance
exist, no universally accepted gold stan-
dard has been established (Lopes et al.,
2020). Nevertheless, several internation-
ally distributed test items are commonly
used, and the volume of motor perfor-
mance data collected worldwide is sub-
stantial.

Pooling such data could generate
sufficiently large samples for answer-
ing pressing research questions. Lopes
et al. (2020) highlighted the potential of
pooled data for examining global preva-
lence, long-term trends, and cross-cul-
tural comparisons in motor competence,
especially in children and adolescents.
Moreover, pooled datasets would enable
more robust analyses of determinants
and correlates of motor performance
across diverse populations.

Despite this potential, until recently,
no infrastructure existed that fully met

the specific needs of motor perfor-
mance research. This is particularly
noteworthy given that sports and exer-
cise researchers have long emphasised
the need for collaborative action and
expressed strong interest in dedicated
solutions—particularly when generating
their own data in motor performance
studies (Keller, Pleger, Niessner, Ueding,
& Krüger, 2025; Kloe, Niessner, Woll,
& Bös, 2019). Recently, however, efforts
have been made to develop solutions
that respond to these needs by aligning
with open data principles and offering
tailored functionalities for the field.

Thisdiscussionpaperaims tocritically
reflect on the potential and limitations of
implementing open data practices, such
as data pooling, in motor performance
research. Using the MO|RE data repos-
itory as an example, we explore current
developments, reflect on key challenges
and practical implications, and consider
future directions in the field.

Idea and functions of MO|RE
data

Funded by the German Research Foun-
dation (DFG), the open-access MO|RE
data repository was developed at the In-
stitute of Sports and Sport Science at
the Karlsruhe Institute of Technology
(www.motor-research-data.de). Theaim
of this platform is to facilitate the shar-
ing and pooling of motor performance
data, enabling large-scale analyses and
globalmonitoring(Langetal., 2023). The
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Fig. 19Main functions of
MO|RE data for data users
anddata providers

Fig. 28 Test items inMO|RE data.6min 6-minute run, PU push-ups, SU sit-ups, SLJ standing long jump, 20m 20-mdash,
JumpSW jumping sideways, BalBw balancing backwards, St&R stand and reach, 12min Cooper test, Srun shuttle run,
2kmWalk 2-kmwalking test,DStep Danish step test,Hgriphandgrip, MEDmedicine ball push, J&R jump and reach,WalkB-
twalk back (time),WalkB-dwalk back (distance),SlRun slalom run, 1LegSt single leg stand, TargT target throw, T&C throwand
catch, Si&R sit and reach

MO|RE data repository was designed to
address the specific needs and require-
ments of motor performance data in or-
der to overcome existing challenges that
inhibit open data practices in sports sci-
ence.

There are twomain functions for users
ofMO|RE data: (1) searching and export-
ing and (2) uploading and archiving re-
searchdata (. Fig. 1). These functions are
closely tied to the user’s role: data users
utilise existing datasets from MO|RE
data for further research, while data
providers contribute their own datasets
to the repository. Researchers can, of
course, have both roles—uploading their
own data and using other people’s data
for future research. These two functions
will be explained in more detail below,
beginning with the perspective of data
users.

The primary function of MO|RE data
is to enable searching and exporting of
data. This capability lays the foundation
for locating and leveragingopendatasets,
opening the door to a wealth of possi-
bilities. Data users can search for data
on specific target groups or other charac-
teristics relevant to motor performance
research (e.g. age or socioeconomic sta-
tus). Searches can be refined by com-
bining keywords and selecting particular

motor performance test items. MO|RE
data displaysmatching search results and
provides an overviewwith brief informa-
tion about each dataset, including links
to the respective metadata. In the next
step, data users can export datasets and
their associated metadata. This feature
addresses the need to combine data from
various sources into one large dataset, i.e.
data pooling.

The second core function—uploading
and archiving data—includes the follow-
ing key components: 1) mapping and
harmonisation, 2) entering metadata,
3) quality control, and 4) assignment of
a persistent identifier. Each of these steps
is crucial to ensuring that uploaded data
can be reused meaningfully and effec-
tively. The following sections describe
these components in more detail.

The mapping and harmonisation pro-
cess in MO|RE data addresses the variety
of test items commonly used to assess
motor performance in different testing
settings. A shared vocabulary is there-
fore essential, and uploaded data must
be standardised to ensure comparability
and reusability. To this end, we identi-
fied the test items most commonly used
in international motor performance re-
search (. Fig. 2). These test items are
integrated into MO|RE data and can be

mapped to users’ own datasets during
the upload process. Detailed manuals
describe the standardisation procedures,
specifying the required formats andmea-
surement units. They also explain the
meaning of individual data fields and at-
tributes, promoting consistency across
published datasets and enhancing their
comparability and reusability.

Second,metadataarerequiredforsub-
mitting datasets to MO|RE data. They
provide essential information about each
datasetandserveas the foundationforor-
ganising, understanding, and processing
the data. A detailed metadata schema,
based on the DataCite guidelines (Dat-
aCite Metadata Working Group, 2021),
defines required standards. Metadata
fields are categorised as mandatory (e.g.
file or project title), recommended (e.g.
keywords), or optional (e.g. research
sponsor). This structure ensures consis-
tent and interoperable documentation of
dataorigin, structure, andusage. Formo-
tor performance data in particular, vari-
ations in test implementation and data
collection methods are highly relevant
for future interpretation and reuse.

Additionally, quality control mecha-
nisms ensure that published data are of
high quality and consistent. A two-stage
review model is implemented, based
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on the multidimensional framework
by Wang and Strong (1996). The first
stage involves an automated check using
predefined filters to assess the internal
quality of the data in terms of accuracy,
consistency, and plausibility (Albrecht
et al., 2016). For motor performance
data, this applies especially to raw data
and values within expected or possible
values. Filters identify impossible and
implausible values for gender-specific
age ranges as well as duplicates. In the
second stage, the editorial board con-
ducts a manual peer review and acts as
an independent quality control instance.
As experts in the field, board members
evaluate the contextual integrity of the
dataset, including the completeness of
metadata and the adequacy of anonymi-
sation. They also assess whether the
dataset can be accessed and understood
based on a clear and detailed descrip-
tion of data collection, processing, and
analysis.

Finally, once a dataset is approved
by the editorial board members, it gets
a persistent identifier. In MO|RE data,
this is a Digital Object Identifier (DOI),
issued via the internal infrastructure
RADAR4KIT and registered with Dat-
aCite. The assignment of a globally
unique and persistent DOI enables ac-
curate citation of datasets, in line with
best practices for scientific transparency.
Moreover, DOIs can be included in re-
searchers’ publication records to increase
the visibility of their scientific work.

Challenges

Despite the functionalities of MO|RE
data described above, the adoption of
open data infrastructure such as the
MO|RE data repository remains limited
within the wider research community.
Several factors may contribute to this
reluctance, including technical, legal,
institutional, and methodological chal-
lenges.

First, a lack of familiarity with the
infrastructure and uncertainty regard-
ing technical procedures for preparing
and submitting data may discourage
researchers from using open data plat-
forms. Navigating metadata standards,
data formats, and harmonisation re-

quirements can be perceived as time
consuming and complex, particularly
for those without prior experience in
research data management.

Second, the legal and ethical re-
quirements associated with open data in
motorperformance researchare complex
and multifaceted (Kreutzer & Lahmann,
2021). Assessing motor performance
typically involves collection of sensi-
tive personal and health data, often
from children and adolescents. Ensur-
ing compliance with data protection
regulations—such as the General Data
Protection Regulation in Europe and
Germany—requires rigorous anonymi-
sation and careful access management.
Researchers must balance the need to
protect participant privacy with the goal
of enablingmeaningful data reuse. In ad-
dition, copyright frameworks and data
ownership rights can vary depending
on how data are shared and are often
difficult to interpret. In response, the
Sensitive Data in Sports Science working
group, part of the ad hoc Research Data
Management committee of the German
Society for Sports Science, is actively de-
veloping practical guidelines to support
researchers in navigating these issues.

A third challenge relates to academic
incentive structures. Concerns about
data ownership, citation practices, and
competitive disadvantages in publishing
may discourage data sharing. Under
increasing pressure to produce peer-
reviewed articles, researchers may de-
prioritise thepreparationandpublication
of open datasets—especially when such
outputs are still perceived as less valuable
for academic advancement than peer-
reviewed articles (Hahnel, Smith, Schoe-
nenberger, Scaplehorn, & Day, 2023).
This issue is particularly relevant in mo-
tor performance research, where data
collection often requires significant fi-
nancial, human, and logistical resources.
Preparing data for sharing in accordance
with FAIR principles can be resource
intensive and may exceed the available
capacities of individual researchers or re-
search teams. Nonetheless, the scientific
community is beginning to recognise
data publications as legitimate research
outputs. Assigning Digital Object Iden-
tifiers (DOIs) and using standardised
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Abstract
Open data is a core principle of open science
that promotes transparency, collaboration,
and innovation through data sharing and
reuse. In motor performance research, it
offers significant potential to overcome
the limitations of small, isolated studies
by enabling large-scale interdisciplinary
analyses. Despite their benefits, open
data practices remain underutilised in
this field. This discussion paper examines
the opportunities and challenges of
implementing open data infrastructure in
motor performance research, using the
MO|RE data repository as an example.
MO|RE supports FAIR principles through
tailored functionalities like standardised
metadata, harmonisation, and quality
control. However, technical, legal, and
cultural barriers still limit wider adoption.
Recent developments in German sports
science show progress toward fostering
an open data culture. The paper argues
that combining technical solutions with
institutional support and cultural change
is crucial to unlocking the full potential of
open data for advancingmotor performance
research.
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Creative Commons licences (e.g. CC
BY-SA 4.0 or CC BY 4.0) helps to ensure
proper attribution, facilitate reuse, and
increase visibility—thus contributing to
more transparent and rewarding data-
sharing practices (McKiernan et al.,
2016; Pampel & Elger, 2021).

Finally, beyond legal and institutional
barriers, methodological considerations
may also limit the implementation of
open data practices. One such challenge
is the need for strict standardisation of
test items in order to enable data pooling
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and ensure comparability. While stan-
dardisation is essential for data quality
and interoperability, it can also create
constraints that hinder methodological
innovation. Researchers may feel lim-
ited by predefined protocols that do not
align with their specific research objec-
tives, target groups, or local conditions.
Striking a balance between harmonisa-
tion and scientific flexibility remains an
ongoing concern.

Current efforts and future
directions

Overcoming the challenges outlined
above requires not only technical so-
lutions but also the development of
community-based support structures
and formal incentives to encourage
broader participation in open data prac-
tices. Recent efforts in German sports
science reflect growing momentum in
this direction.

Onthe technical side,wecontinuously
expandthe functionalitiesofMO|REdata
to meet evolving needs. Recent addi-
tions, such as the ability to distinguish
between public and scientific use files,
enhance data governance and access con-
trol. User-friendly interfaces, guided up-
load procedures, and integrated quality
checks help to lower the threshold for re-
searchers to share their data and comply
with FAIR principles.

In addition, institutional and disci-
plinary support structures are becom-
ing more established. In the context of
motor performance, recent efforts within
the German sports science community
have made significant progress toward
establishing open data practices and ade-
quate infrastructure (Krüger et al., 2023).
The integration of MO|RE data into the
KonsortSWD consortium of the German
National Research Data Infrastructure
(NFDI) marks an important step toward
embedding motor performance research
withinbroaderopenscience frameworks.
Inparallel, theGermanSociety for Sports
Science has developed practical guidance
for managing sensitive data through its
ad hoc ResearchDataManagement com-
mittee (Krüger et al., 2025). These de-
velopments provide a strong foundation

for embedding open data practices more
firmly within the research culture.

However, future progress depends not
only on infrastructure development but
also on building trust, clarifying legal
responsibilities, and creating academic
incentives for data sharing. Establish-
ing clear and broadly accepted guidelines
for data citation, ownership, and privacy
protection remains a key priority. At the
same time, it is essential to foster a culture
of recognition in which data publications
are valued as legitimate scholarly contri-
butions.

Beyondstructuralandculturalchange,
the analytical potential of pooled motor
performance data is particularly prom-
ising. Pooling datasets from diverse
sources makes it possible to overcome
the limitations of small, isolated studies
and supports more robust, large-scale
analyses. Lopes et al. (2020) highlight
a range of promising directions: pooled
data can be used to examine popula-
tion-level trends and global prevalence,
explore cross-cultural differences, and
investigate correlates and health-related
associations of motor competence in
children and adolescents. They also
point to the potential for developing in-
ternational assessment standards, policy
audit tools, and targeted interventions.

Standardising data collection proto-
cols and adopting interoperable formats
are critical prerequisites for such large-
scaleanalyses. Once inplace, repositories
like MO|RE data can facilitate longitudi-
nal studies, meta-analyses, and thedevel-
opmentof global normative benchmarks.
For instance, initiatives like the Euro-
pean Fitness Landscape (Ortega et al.,
2023) demonstrate how pooled datasets
can be used to establish international ref-
erence values. Similarly, nationally co-
ordinated initiatives, such as the Report
Card on Physical Activity for Children
andAdolescents (Demetriou et al., 2024)
or the region-specific Fitness Barome-
ter in Baden-Württemberg (Eberhardt,
Bös, & Niessner, 2021), further illus-
trate how integrated infrastructure can
support both scientific and public health
goals.

Ultimately, motor performance re-
search often reaches its limits when
based on isolated datasets restricted

to specific age groups or short time-
frames. A comprehensive open data
infrastructure—designed to meet the
methodological and ethical demands of
the field—can overcome these limita-
tions. It enables researchers to conduct
broader anddeeper analyses, strengthens
cross-study comparability, and enhances
the evidence base needed to support
physical activity and health across the
lifespan.
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