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ABSTRACT

Psychometric assessments are central to diagnostics, treatment planning and
progress monitoring. They provide standardised, reliable measures of mental health,
cognitive performance and patient-reported outcomes, making them essential for
evidence-based healthcare. Despite their importance, developing digital psychometric
diagnostics is highly resource-intensive. This process requires technical expertise
and access to validation infrastructures, yet many domain experts lack adequate
digital tools. Consequently, development processes are slowed, economic and
intellectual value is often absorbed by external parties, and many assessments never
reach the market, which hinders innovation and broader accessibility. This paper
introduces a digital validation platform designed to enable non-technical experts to
independently design, validate and deploy psychometric assessments. Developed
through a co-design approach, the platform is based on qualitative insights gained
from interviews with domain experts and an in-depth analysis of seven assessment
development processes. The findings highlight current challenges and inform the
platform’s conceptual foundation and functional design. Emphasis is placed on
usability, perceived value, and integrating established psychometric methods with
novel digital innovations. By reducing technical barriers, the platform enables the
more autonomous, timely and diverse development of assessments, thereby fostering
innovation and strengthening knowledge ownership.

Keywords: Digital diagnostics, Co-design, Human-centered design, Psychometric assessments,
No-code

INTRODUCTION

The healthcare sector is subject to constant pressure due to a shortage of
staff and an increase in demand for medical care resulting from demographic
change. Digital technologies have the capacity to ease the workload
of healthcare professionals and facilitate essential medical processes (EY
DHS 2024). Consequently, they are becoming increasingly prevalent in
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diagnostics, interventions, and patient monitoring (Alhuwaydi, 2024; Bucci
et al.,, 2019). In comparison to other industries, however, the process of
digitalisation is progressing at a comparatively slower rate. It is evident
that novel diagnostic procedures continue to require a significant investment
of time and effort. The validation of novel methodologies frequently
necessitates considerable lead times, thereby impeding the responsiveness
of clinical practice. Psychometric assessments exemplify this issue. These
instruments facilitate critical healthcare processes, including diagnosis,
treatment planning, therapeutic interventions, and progress monitoring
(Smith et al., 2023; Tng et al., 2024). They are utilised by physicians,
psychologists, and therapists across various disciplines. However, it should
be recognised that these assessments have historically been established within
an outdated technological context.

Psychometric Assessments

Psychometric assessments are standardized instruments designed to measure
latent psychological constructs, such as cognitive abilities, personality,
or behavioural tendencies. This methodical approach provides objective,
evidence-based diagnoses and subsequent interventions (Jones & Thissen,
2006). For instance, neuropsychological assessments can capture a patient’s
cognitive performance or behavioural abnormalities, creating an accurate
health profile used in clinical practice (Schaefer et al., 2025). However,
abilities and attitudes are changing in the population (e.g., the Flynn
effect in 1Q diagnostics (Wongupparaj et al., 2017)). Consequently,
psychometric assessments must be updated and revalidated periodically
to maintain validity, reliability, and objectivity (ITC Guidelines, 2018).
However, updates require time and resources, often two to three years or
more. Moreover, the majority of these assessments are still paper-based,
valid only in this analogical format (Spilski et al., 2021). Consequently,
the validity of these assessments as digital assessments remains to be
demonstrated (ITC Guidelines, 2018). Additionally, the validation and
licensing processes are time-consuming, which can result in substantial delays
in new or updated tests (Benrimoh et al., 2023). Concurrently, emerging
data sources, including intelligent sensors, wearables, and smartphone-
based environmental monitoring systems, are underutilized despite their
value (Markowetz et al., 2014). The combination of lengthy validation
processes, limited use of digital technologies, missing digitalization guidelines
and untapped potential of new data sources restricts innovation and
reduces the flexibility of domain experts in the development of new
psychometric assessments. Furthermore, there is a lack of technical expertise
in implementing and developing digital assessments (Benrimoh et al., 2023).
The aforementioned factors result in restricted access to novel procedures.
This is frequently constrained by the dominance of large publishing
companies in the market, thereby limiting opportunities for individual
expert-driven development.
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Related Work

Recent advancements have demonstrated the considerable potential of
digital psychometric assessments. Wang et al. (2023) used eye tracking
data for diagnostics using artificial intelligence (Al) for data analysis and
emotional intelligence prediction. Contemporary tools such as ChatGPT
are currently being employed in the development of novel assessments, as
evidenced by Erdemir and Atik (2025). This highlights modern technologies’
potential. A variety of single applications and mobile apps have been
developed to diagnose or assist with various diseases. Wolitzky-Taylor et al.
(2023) present a digital medical care concept for students suffering from
depression or anxiety, which collects symptoms and assigns intervention
stages. Another example is the EuLe App, which was developed by Yumus
et al. (2025). The tool is web-based and designed to facilitates early
detection of dyslexia in preschool-aged children. Nevertheless, a uniform
framework remains absent, thus hindering domain experts from effortlessly
developing, validating, and distributing digital psychometric assessments.
The exemplary listed applications require not only domain knowledge and
technical expertise, but also a significant investment of time in their respective
development and validation. This situation highlights the necessity for
accelerated digitalization and validation procedures. The implementation of
digital psychometric assessments has the potential to result in substantial
time savings for medical personnel, while enhancing quality of patient
care (Ricciardi, 2019). Intelligent sensors have the capacity to provide
rich, continuous data streams, but they are underutilized in psychometric
assessments (Markowetz et al., 2014).

In light of the challenges, the present work proposes a digital no-
code platform for the development of psychometric assessments. The
platform prioritises domain expertise over technical skills to accelerate
test development and enhance accessibility. The central research question
guiding the development is: How can a no-code platform empower non-
technical domain experts to design, validate, and deploy digital psychometric
assessments, thereby accelerating development and improving accessibility?

The ensuring sections delineate the co-design approach utilised, in
conjunction with the qualitative piloting findings and their implications for
practice. The subsequent sections present the No-Code platform application
design. The conclusion covers essential aspects of the platform and a
discussion and a short outlook on future steps.

METHODOLOGY

In contrast to standardized B2C market platforms, which are designed
for maximum scalability, many platforms in the healthcare sector must
be context-specific and respond to the situational needs of their user
communities (Kilfoy et al., 2024). Consequently, co-design was selected as
design method, as it is particularly well suited to this domain (e.g., Bird
et al., 2021). Co-design is a collaborative and democratic design method
in which relevant stakeholders and future users are actively involved in
the design process at an early stage (Steen, 2013). Consequently, they play
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an important role in the developmental phases of conception, prototype
development, and decision-making (e.g., Kilfoy et al., 2024) to identify needs
and ideation, carry out prototyping, or conduct pilot evaluations (Sumner
et al.,, 2024). The present study focuses on the pilot evaluations of three
development scenarios that have been identified as being of most significance
for the target group (see Table 1). In the first scenario, existing standardized
and validated questionnaires were digitized. The second scenario centered
on the optimization and adaptation of existing assessments for children.
These assessments encompassed a series of cognitive tasks, including visual
and auditory instructions. In this sense, the present assessment category can
be characterized as more technically demanding. Scenario three involved
expanding a graphemic motor assessment to include a wearable device
(sensor pen).

Table 1: Overview of development scenarios and corresponding studies.

Development 1. Digitalization of 2. Optimizing of 3. Expansion of a
Scenarios an Existing and Existing Digital Assessment
Paper-Pencil Digital Assessment (wearable
Assessments Component)
Assessment type Standardized Neurocognitive Neurocognitive
questionnaire test battery test with input pen
Number of studies two studies; n =2  three studies; n = 3 two studies; n = 2
and experts experts (#1, #2) experts (#3, #4, #5) experts (#6, #7)

A total of seven pilot studies were conducted across all development
scenarios. Each pilot study was conducted in collaboration with a domain
expert without IT background. The domain experts were physicians,
psychologists, and occupational therapists. In line with the literature (e.g., for
an overview see Sumner et al., 2024), we used the Think-Aloud technique,
observations during application, and qualitative interviews as evaluation
methods (e.g., (Lundgrén-Laine and Salanterd, 2010; Fix et al., 2022;
Woudstra et al., 2024). Mayering’s (2000) qualitative content analysis
was used to structure and evaluate the findings. It is likely that a high
level of ecological validity was achieved during the development process
that was piloted. The domain experts confronted a series of exigent real-
world requirements, including time constraints and rigorous scientific quality
standards, which they underscored during the interviews. This was due to the
fact that the assessments created were necessary for further empirical studies
with adults or children.

RESULTS

The key findings (recommendations) are presented in Table 2. The pilot
studies have exposed a range of challenges and requirements that vary
across the three distinct development scenarios. In addition to the
identified discrepancies, there were commonalities across the scenarios
with regard to “data management & export“ and “regulatory & ethical
support” in the areas of licensing, pre-registration, ethics approvals, and
data protection. While the digitization of standardized questionnaires
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(Scenario 1) was perceived as comparatively straightforward, the adaptation
of neurocognitive assessments (Scenario 2) and the integration of novel
sensor-based approaches (Scenario 3) introduced higher technical and
conceptual demands.

Table 2: Key findings concerning the scenarios.

Key Areas Scenario 1 Scenario 2 Scenario 3
Starting point: Digitization Disorientation due  Surprised: tech
technical straightforward to the scope of the  possibilities and
development once templates required requirements; hard
(without IT were created preliminary to convert
background) technical definition established values
into digital values
(e.g., pixel)
Automation Needs Photo-upload of Checklists and Chat-based
forms, automated  conceptual guidance,
data structures guidelines needed  visualization

examples, support
efficient assessment

design
Data Management Export in statistics- Direct integration — Al-driven feature
& Export compatible into analysis selection,
format statistic software consolidated
requested dataset export
Regulatory & Service for Templates for Desire for auto
ethical support regulatory Licensing and pre-registration
concerns (ethics+  ethics approval and licensing
data protection) templates
Future Potential Streamlined Al-based screening Al integration for
workflows for of large datasets evaluation
experts, integrated guidance and
psychometric visualization

testing(validation)

APPLICATION DESIGN

The platform is developed iteratively based on the findings of the co-design
methods. The architecture is of a modular nature, and consists of two primary
components (see Figure 1). Firstly, there is a No-Code authoring tool for the
creation and adaptation of assessments. As showed by Shlomov et al. (2024),
No-Code in combination with human-centered design yield a promising
approach to support users with non-technical background. Secondly, there
is a validation component for the validation of new assessments, which
includes a dedicated licensing module. These separated responsibilities realize
the principle of separation of concerns (Daga et al., 2006), enabling a
clear distinction between test design on the one hand, and validation and
certification processes on the other. Combined with a modular architecture,
which is known to provide flexibility for extending systems and to effectively
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manage complexity (Micheli et al., 2019), this design establishes a solid
foundation for sustainable development and future scalability.
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Figure 1: Application design as three-tier architecture.

Low-Code Authoring Tool

The authoring tool facilitates the development of new test procedures by
domain experts, also called authors, as well as the digitalization, modification
or extension of existing ones. In order to facilitate this process, the
tool provides a library of templates based on well-known psychometric
instruments, which can serve as starting points and thereby reduce the effort
required for test construction. This functionality combines innovation with
familiarity, offering both the freedom to create novel assessments and the
stability of established test designs. The interaction with the authoring tool is
designed to be highly intuitive. The composition of tests is facilitated through
a drag-and-drop interface, enabling the arrangement of predefined elements
and test components according to the user’s requirements. Furthermore,
the system provides a conversational, no-code interface that guides authors
through the creation process in a step-by-step manner. This dialogue-based
approach enables test construction to occur in a natural, language-driven
manner, with the potential to be further accelerated through the insertion of
entire question blocks or assessments from other data sources simultaneously.
Thereby, the tool is capable of accommodating a variety of authoring styles
and levels of expertise. These range from structured graphical composition
to conversational and incremental design. These address the specific needs
of experts by providing them with guidance throughout the process and
accelerating the digitalisation of existing materials.

Angular was chosen as frontend framework for the authoring tool, as it
supports the development of highly interactive and modular user interfaces
(Manda, 2024), such as drag-and-drop editors, templates, and chat-based



Bridging Expertise and Technology: A No-Code Platform 1591

interactions. In combination with cross-platform frameworks like Ionic,
Angular enables a scalable and responsive implementation that can be
deployed as both a web and mobile application. The planned integration
of smart IoT services, will facilitate the embedding of sensor-based data
into psychometric assessments. The provision of these services is intended
to be as preconfigured components, thus enabling authors to incorporate
additional data streams, such as information from wearable devices, into
their test procedures. The extension of the methodological scope of digital
psychometrics would be a significant development, opening new avenues for
multimodal test validation.

Validation Component

Following the creation of an assessment, the authors are able to initiate a
structured validation workflow. The central aim of this process is that newly
developed or adapted assessments meet established psychometric quality
criteria. The recruitment of participants plays a critical role. Therefore, the
validation component assembles participant pools from two primary sources:
paid control groups and patient cohorts provided through recommendations
of university hospitals and clinical partners. To achieve robust comparability
between groups, the platform applies propensity score matching (PSM)
(Austin, 2011). For each patient enrolled in a study, at least one control
participant with closely aligned characteristics but without the respective
diagnosis is identified. This methodological approach ensures balanced
distributions of relevant covariates, thereby reducing bias and increasing
the stability of statistical results. Subsequent to participant recruitment and
matching, validation studies are conducted under controlled conditions. The
resulting data can be downloaded by the authors in common formats (e.g. csv,
xls, json, rds) for statistical analysis. The validation component undertakes
a separate statistical evaluation, which is aligned with defined psychometric
quality criteria (ITC Guidelines, 2018) ensuring that the validity of the test
procedures is assessed in a standardised and transparent manner.

The licensing component provides predefined building blocks that
ensure compliance with legal, ethical, and regulatory requirements in the
deployment of psychometric assessments. These blocks include standardized
elements for license agreements, data protection, and ethical guidelines,
as well as mechanisms for obtaining and documenting patient consent.
By integrating these requirements directly into the authoring process, the
component reduces the complexity for non-technical experts and ensures
that newly developed or adapted assessments meet the necessary standards
for responsible use in clinical and research contexts. Assessments that fulfil
the validation criteria and licensing requirements may be certified at the
discretion of the authors. These certified assessments are then integrated
into existing platforms that comply with medical device regulations (MDL).
This ensures secure data transfer and accessibility for registered therapists,
diagnosticians and researchers. This final step completes the process from test
development and validation to deployment in professional practice, ensuring
that newly developed assessments are both innovative and scientifically
sound.
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CONCLUSION

The present study highlighted the need for support during psychometric
assessment development in several areas: guidance throughout the process,
support in ethical and regulatory issues, Al-supported data analysis, and the
efficient management and export of data sets. Overall, intuitive usability,
templates, clear guidelines, and intelligent services are crucial. These findings
served as basis for the development of the platform, accompanied by
several key design principles. The system’s modular architecture is designed
to separate the processes of authoring, validation, and licensing, thereby
increasing scalability and transparency. The authoring tool places particular
emphasis on accessibility and usability, thus enabling non-technical experts
to construct digital assessments intuitively. This is complemented by a
template library of established instruments, combining innovation and
methodological continuity. Furthermore, the system has been designed with
extensibility in mind, allowing for future integration of IoT-based data
sources to enrich the scope of digital psychometric testing. The validation
process is grounded in scientific methodology, employing propensity score
matching and standardized psychometric quality criteria to produce robust
and certifiable outcomes. The synergy of these principles enables the platform
to serve as a bridge between innovative test design for non-technical domain
experts and scientifically validated psychometric practice.

In line with recent findings regarding effective Al for healthcare
(Theilmann et al.), the study demonstrated how co-design processes help
to identify the specific requirements of the multifaceted healthcare sector.
Besides, it shows that even non-technical experts recognise the new
possibilities offered by intelligent sensors and Al. This aligns with Jiao
(2025) and Wurtz et al. (2025), who argue that integrating such technologies
into psychometric assessments will create new opportunities and improve
diagnostics in the future. While Petzhold and Steidle (2023) claim that
stakeholders in Germanys healthcare sector need additional competencies
to enable innovations, the present work shows how co-design and no-code
can solve this barrier. Another frequently discussed topic is interoperability
with existing systems in healthcare, as well as concerns about data protection
(Gerber, 2025). As the presented platform is developed in collaboration
with a digital diagnostics provider whose platform is already MDL-certified,
standardised interfaces and secure data storage directly address these issues.
However, connecting IoT devices and integrating them with other systems or
patient records still needs to be resolved and examined more closely in future.

It should be noted that the findings are based on a limited sample of
experts, which may affect their generalisability. Future work could include
pilot evaluations for additional use cases, as well as usability studies to
assess the interaction design and workflow guidance within the authoring
tool and validation component. This will yield more comprehensive results
and broader applicability.

Nevertheless, this work demonstrate how a no-code platform can
empower non-technical domain experts to design, validate, and deploy
digital psychometric assessments. Lowering technical barriers allows for
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more autonomous, diverse, and timely development of psychometric
assessments, driven by those who best understand the target populations
and research questions. By demonstrating how digital tools can democratize
a traditionally centralized and analogue process, this work contributes to
the field of human factors in computing. It advocates for an open as
possible, accessible ecosystem where psychometric assessments can be rapidly
developed, iteratively improved, and responsibly validated with a positive
impact on knowledge ownership and accessibility. These innovations and the
digitalization in the field of psychometric assessments will serve as the basis
for integrating more intelligent digital solutions into the healthcare system in
the future, such as digital twins and personalized medicine.
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