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Abstract
Legal and ethical requirements governing the processing of (personal) data have become increasingly complex,
introducing substantial overhead for scientific research involving human participants. To address this challenge,
we propose a modular, ontology-based framework and an initial implementation of an automated consent form
Wizard that supports the generation of ethically sound and GDPR-compliant consent documents. The framework
is grounded in Semantic Web technologies, employing data models that reuse established resources (e.g., the
Data Privacy Vocabulary [1]) while developing lightweight, domain-specific ontologies where necessary. As a
real-world use case, the system shows that exposing ontologies and Linked Data resources significantly enhances
interoperability and findability, thereby improving data reusability in line with FAIR and Open Science principles.
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1. Introduction

Research across many domains, including linguistics, psychology, the social sciences, and other, in-
herently relies on data collected from human participants. Such data frequently qualify as personal
or sensitive, imposing strict legal and ethical constraints on their collection, processing, and reuse.
These constraints directly affect the adoption of Open Science practices and adherence to the ‘FAIR’
principles [2], particularly with respect to data sharing and reuse. The complexity of legal aspects poses
additional challenges for researchers without specialized legal expertise, limiting their ability to design
consent procedures that enable meaningful collaboration. Importantly, these challenges extend beyond
documentation, influencing study design, participant information, and downstream data use. Legal and
ethical requirements must therefore be integrated during planning but are often addressed ad hoc and
remain disconnected from subsequent data management processes.

Recent work has therefore highlighted the need for research data management infrastructures that
integrate automated support across the entire data lifecycle, from planning and collection to storage,
sharing, and reuse, while explicitly accounting for legal and ethical constraints (e.g., [3]). Building on
this vision, we introduce RUDI, “Research-centered User-oriented Data Infrastructure”, developed within
the INF project of a Collaborative Research Center (CRC 1646), Linguistic Creativity in Communication at
Bielefeld University. RUDI aims to bridge the gap between legal requirements, user needs, and technical
data management, leveraging Semantic Web technologies and ontology-based modelling.

The RUDI framework comprises two complementary, yet independently developed platforms: (i)
a consent form "Wizard" application that supports the guided, automated step-by-step generation of
consent forms, and (ii) a data management platform that governs data handling operations, such as
search, access, and sharing, in accordance with the recorded consent. Both platforms are designed
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to interoperate through a shared semantic layer grounded in ontology-based representations. In this
paper, we focus on the first component, the Consent Form Wizard, presenting its ontology-engineering
foundation. The ontologies establish the semantic groundwork for future integration not only with the
data management platform, but also with external third-party systems and infrastructures.

The Wizard builds on established Semantic Web standards, reusing existing resources such as the
Data Privacy Vocabulary (DPV; [1, 4]), and domain-specific lightweight ontologies where necessary.
In particular, RUDI was initially developed for the field of (experimental) linguistics, which requires
fine-grained modelling of specialized concepts with respect to research domain and demographic data.
At the same time, the framework is designed with extensibility in mind: it supports the integration of
other domain ontologies, thus enabling adoption by other disciplines through the incorporation of their
respective vocabularies. In this way, the Wizard remains domain-agnostic at the architectural level.

Our application advances existing approaches by replacing static, manually curated templates with
dynamically generated configurations that adapt expert-defined legal foundations in response to the
needs of users including both researchers and study participants (for legal details, see [5]). The Wizard
and its underlying ontologies provide a systematic, extensible, and machine-interpretable framework
that unifies legal and technical requirements, supporting consistent, interoperable, and reusable data.

2. Dynamic Framework

Within our framework, the Consent Form Wizard generates study-specific consent forms and captures
participant consent in a structured, machine-readable format. The framework relies on configurable
templates and a modular architecture to accommodate evolving legal and domain-specific requirements.

2.1. Modular Interfaces

Linguistics serves as the initial application domain of the framework, requiring a modular design
that accommodates heterogeneous data types and diverse participant populations. Linguistic research
involves multimodal data (e.g., text, audio, video, and metadata) collected in varied research settings,
making static legal templates insufficient. Studies may also involve vulnerable groups, such as children
or individuals with impairments, requiring additional legal safeguards [6].

To address these challenges, the framework combines ontology-based representations, controlled
vocabularies, and configurable templates to formally capture study properties and legal requirements in
an interoperable and extensible manner. The model is structured into three interacting modules—user,
legal, and technical, with clearly defined interfaces governing their interaction.
The user–legal interface supports two stakeholder groups: (i) researchers, who design studies and
manage data, and (ii) participants, who provide data (“data subjects” under GDPR). It translates legal
and ethical requirements into accessible, domain-specific guidance by providing researchers with
structured information on obligations such as data minimization, while participants receive clear and
understandable consent materials. Legal experts formalize linguistic use cases into reusable semantic
templates and controlled vocabularies [7, 5], which provide the foundation for the technical layer.
The legal–technical interface operationalizes legal requirements through ontology-based configura-
tions and rule-driven form generation. Structured templates encode study properties, dependencies,
and constraints, enabling dynamic forms, automated validation, and context-specific guidance. The
system also enforces legal requirements, such as guardian consent for minors, and generates privacy
documentation based on the recorded study configuration. Future work will integrate automated
identification of personal and sensitive data using the iVA decision process [8].
The technical–user interface emphasizes usability, transparency, and accessibility through a user-
centred design guided by established usability principles [9, 10]. Researchers are supported by condition-
based workflows, contextual help, and real-time generation of outputs, reducing perceived legal com-
plexity. Participants receive clear, modular consent documents and can provide granular consent, with
their choices represented as structured data for downstream data management.



2.2. Ontology Foundation

Semantic Web technologies enable the publication, interlinking, and reuse of structured, machine-
readable data through ecosystems such as Linked Open Data (LOD) [11, 12]. This paradigm shifts
platforms from isolated systems toward interoperable data infrastructures, where data can be seman-
tically enriched, linked to external resources, and processed across applications. In line with Open
Science principles, the Consent Form Wizard adopts Semantic Web standards and existing ontologies
to support interoperability and reuse while ensuring that data sharing remains aligned with legal and
ethical constraints, particularly for personal data.
Modelling Personal Data The increasing importance of personal data protection has motivated
the development of machine-readable representations of legal concepts. The Data Privacy Vocabulary
(DPV) [4, 13], developed by the W3C Data Privacy Vocabularies and Controls Community Group,
provides a modular framework for representing personal data processing, legal bases, purposes, and
related concepts through interoperable vocabularies. In our framework, DPV and its Personal Data (PD)
extension [1, 14] form the basis for modelling personal and sensitive data, enabling the representation of
data categories, legal constraints, and consent properties within the ontology layer. Where necessary, we
adapt and extend these resources, for instance, by incorporating language-specific labels (i.e., German)
required for the user interface, while maintaining compatibility with the underlying standards.
Modelling Linguistics Data Linguistic research requires domain-specific extensions for specialized
study designs, data types, and metadata not covered by existing resources. To address this gap, we
develop eXperimental Linguistics (XLing)1, a lightweight and extensible ontology tailored to experimental
linguistics. Its concepts are derived from empirical domain analyses [7] and refined with input from
legal experts. Rather than hard-coding domain knowledge, XLing uses Semantic Web standards to
enable interoperability and integration with the Linked Data ecosystem. The ontology is primarily
implemented using SKOS [15], complemented by RDFS for class hierarchies and Dublin Core Terms for
metadata representation. XLing concepts are aligned with the following standards and resources:

I. General standards: We employ ISO standards such as ISO 639-3 for language codes [16] and ISO
3166-1 for countries [17], ensuring consistency with widely used identifiers.

II. Domain-specific resources: For specialized categories, we relied on domain-specific ontologies
to ensure semantic consistency and interoperability. In particular, health-related items are linked to
external ontologies and controlled vocabularies from the WHO International Classification of Diseases
(ICD), supporting alignment with standardized medical terminology. When necessary, additional
relevant ontologies were identified via BioPortal. Furthermore, items related to personal data were
mapped to corresponding concepts in the Personal Data module of the Data Privacy Vocabulary (DPV;
[1, 14]), ensuring compliance with established privacy semantics.

III. Linguistic infrastructures: To facilitate integration within the language resources community,
XLing entries are further aligned with CLARIN vocabularies, supporting interoperability with existing
research infrastructures.

Through these links, the platform situates its internal representations within the global Linked Data
ecosystem, enabling semantic enrichment, cross-domain integration, and reuse across systems.

3. Consent Form Wizard

The Consent Form Wizard demonstrates a concrete, practical application of Semantic Web technologies
to reduce workload and complexity of administrative tasks for researchers. It guides researchers
through a step-by-step workflow in which they specify study properties relevant to legal, ethical, and
data-sharing requirements, along with contextual metadata for future reuse.

1While XLing is still under active development, it is planned for independent release as an open-source taxonomy after
completion of the project, thereby enabling continued extension, maintenance, and broader reuse.

https://icd.who.int/browse/2025-01/mms/en
https://icd.who.int/browse/2025-01/mms/en
https://bioportal.bioontology.org
https://vocabularies.clarin.eu/clavas/en/


3.1. Consent Generation

During form completion, the platform continuously evaluates the evolving study description in real
time. Based on this semantic evaluation, it dynamically adapts the workflow by introducing addi-
tional questions or enriching generated documents whenever required by applicable legal or ethical
constraints. This enables context-sensitive interaction: as researchers refine their study design, the
Wizard incrementally refines the required information, ensuring that follow-up questions are only
triggered when semantically and legally necessary. Output documents are generated from configurable
XML-based templates and rendered in parallel as live previews within the user interface.

Figure 1: Screenshot of dynamically generated consent form based on researcher input.

Once the form is completed and validated by the system, researchers can export the generated output
as a bundle of PDF documents, intended for distribution to participants to ensure transparency and
formal consent. In addition, the study configuration can be fully exported as structured JSON, enabling
reproducibility and reuse in subsequent or adapted studies.

The platform is designed to be fully configurable with respect to study properties, workflow structure,
and evaluation rules, allowing adaptation to different research domains. To support this, we are
developing a fully interactive editor for configuration templates, enabling domain experts from other
research areas, together with legal advisors, to define the structure and semantics of input and output
forms. To ensure semantic consistency and interoperability, the platform supports the import and reuse
of controlled vocabularies from RDF-based taxonomies and ontologies (see Section 2.2).

3.2. Usability Test

As part of an iterative development cycle [10], we conducted a small pilot usability study with four
linguistics researchers using real-world study scenarios. The study aimed to evaluate the initial Wizard
release and identify potential improvements before broader deployment.
Participant Selection and Test Scenarios: The pilot participants were selected to cover two types
of testing scenarios: (i) detailed studies involving extensive options for personal data collection, and (ii)
simpler studies with no personal data requirements. The goal was to assess the Wizard’s effectiveness
across varying study complexities. Each group included one early-career (PhD) and one experienced
researcher (postdoc or professor), who generated consent forms based on realistic study scenarios.



Figure 2: Average SUS item responses across participants.

Testing Method: Participants used the Consent Form Wizard web application on their own devices
while their interactions were observed. Evaluation combined user observation [18], the System Us-
ability Scale (SUS) questionnaire [19], and semi-structured interviews covering content, functionality,
learnability, and overall experience. Each session lasted approximately one hour.
Results: The SUS scores (92.5, 90.0, 85.0, and 90.0) indicate high perceived usability, although results
are based on a small sample. Participants consistently rated positive usability aspects highly and
negative aspects low, indicating coherent perceptions across different expertise levels. Furthermore,
the participants found the system intuitive and practical, highlighting the clarity of the workflow.
Notable positive remarks beyond the evaluation framework included the overall layout of the design
and information flow of the application, as well as the integration of ethical considerations beyond
purely legal requirements.
3.3. Future Outlook

Beyond current consent generation, the Wizard is designed as a foundation for a semantically grounded
data management infrastructure. Future extensions will enable (i) participant-side consent manage-
ment, allowing granular and machine-readable consent decisions on data use, and (ii) ontology-based
linking of consent records with dataset metadata to support policy-aware access, sharing, and reuse.
Together, these components transform the Wizard from a document-centric tool into a consent-aware
infrastructure for Open Science workflows.

4. Summary

In this paper, we presented a modular, ontology-driven framework, generating legally and ethically
compliant consent forms. Developed with expertise from linguistics, law, and computational mod-
elling, the Wizard platform assists researchers in adapting consent documentation to study-specific
requirements. The system relies on standard ontologies and controlled vocabularies to ensure semantic
consistency and interoperability within infrastructures. Currently in a pilot phase, the platform is being
iteratively refined toward supporting structured consent management, including storage, modification,
withdrawal, and lifecycle tracking of consent records. Future extensions will link consent specifications
with dataset metadata to enable policy-aware access, controlled sharing, and reusable research data.
This positions the platform as a semantically grounded infrastructure component for consent-aware
data management in Open Science environments.
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