
Human Factors in Design, Engineering, and Computing, Vol. 159, 2024, 859–868

https://doi.org/10.54941/ahfe1005652

Applying UX Principles to Innovate
Citizen Science Platform Development:
An Integrative Approach
Manuel Gertrudix1, Alejandro Carbonell-Alcocer1,
Juan Romero-Luis2, Alberto Sánchez-Acedo1,
and Begoña Rivas-Rebaque1

1Ciberimaginario Group, Universidad Rey Juan Carlos (ROR 01v5cv687), Fuenlabrada,
Madrid, 28942, Spain

2Universidad de Diseño, Innovación y Tecnología (ROR 02gtj3932), Madrid,
28016, Spain

ABSTRACT

The development of digital platforms is critical for the success of Citizen Science
initiatives, as it facilitates the effective engagement of diverse participant profiles.
To ensure these platforms are effective, efficient, and satisfactory for users, a
strategic development approach is necessary. This research proposes a design and
development model for a Citizen Science platform at the European level, grounded
in User Experience (UX) principles. The methodology involved benchmarking existing
platforms, developing user stories to identify necessary functionalities, and assessing
user engagement and satisfaction through focus groups, UX research using Hotjar,
and web analytics via Matomo. The findings reveal a set of principles—such as the
STP model, user-centered design, content marketing, and digital analytics—that are
instrumental in optimizing the development of Citizen Science platforms.
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INTRODUCTION

In a complex society where technology and scientific knowledge are
becoming increasingly sophisticated, it is important to build a bridge between
scientific research, technological innovation and everyday life and public
concerns. This bridge is the basis for responsible research and innovation
(European Commission, 2014). Over the last decade, the European Union
has launched several initiatives to involve society in the scientific process.
Programs such as Science with and for Society (SwafS) or the new H2020
framework program aim to involve all members of society in science, make
science more attractive to young people and create innovative spaces for
development in line with the principles of equity, ethics and engagement
(European Commission, 2018).

The connection between society and science is based on dialog
(National Coordination Center for Public Engagement, 2016) and requires
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communication strategies on several levels (Gertrudix et al., 2021). One of
these is based on the formation of communities of interest, which play a
central role in connecting interested citizens with the scientific community
(Aristeidou et al., 2017). The development of digital platforms is a crucial
factor for the success of citizen science initiatives, as they enable engagement
from diverse participant profiles: the “diligent”, “sporadic”, “persistent”,
“persevering” and “moderate” identified by Ponciano and Brasileiro (2014).
These platforms not only facilitate interaction, but also enable citizens to
contribute meaningfully to scientific research and ensure that innovation
and development go hand in hand with the needs and values of society. To
achieve this, the development of these platforms must be closely aligned with
user needs in terms of effectiveness, efficiency and satisfaction (Yakunin &
Bodrunova, 2022; Kübler et al., 2014). This requires a design approach
that focuses on the user experience and ensures that the dimensions of the
platform are carefully considered tomaximize the usability of the application.

This research presents the results of the design and development process
of the Citizen Science community platform CS Track, which was developed
according to UX principles (Yablonski, 2020). This platform, which is the
result of a research project funded by the European Union, aims to create
a better understanding of the functioning and impact of Citizen Science
activities. To this end, the CS Track platform aims to disseminate best
practices and present knowledge-based policy recommendations to increase
the benefits of citizen science for individual citizens, organizations and society
as a whole (CS Track, 2023). The role of the platform is therefore crucial in
disseminating the recommendations to various stakeholders so that they can
be implemented in new projects funded under Horizon Europe to support
the European Union’s objectives of “increasing the excellence and impact
of research and deepening the links between science and society” (European
Commission, 2022).

METHODS

The text describes the UX-driven design and development of a community
platform to facilitate two-way communication for community members to
exchange queries on Citizen Science topics. This web space serves as a central
hub through which users can access all public information and scientific
results related to the project. It will also disseminate findings on participation
patterns, incentives, barriers, facilitators and the scientific, social, economic
and democratic benefits of Citizen Science.

The initial technical requirements and implementation plan for the
community platform were developed in the following steps: 1) Requirements
analysis: This phase included strategic and functional benchmarking with
other Citizen Science platforms, consultations with consortium partners to
prioritize goals, and a user analysis based on user stories (Lucassen et al.,
2015). 2) Breakdown of functional and non-functional requirements: Detail
the functional requirements of the eMagazine, dashboard and newsletter,
as well as the non-functional requirements describing the structural and
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technical features required. 3) Development of security and data protection
guidelines: Created in accordance with EU standards and guidelines.

The development process was iterative and allowed for refinement of the
various requirements through UX analysis techniques:

1) Benchmarking of Citizen Science platforms: A functional benchmarking
analysis identified both opportunities and shortcomings that the platform
needed to address. A detailed comparative study was conducted with other
European Commission-funded projects offering Citizen Science platforms
to identify potential overlaps. This ensured that the CS Track Community
Platform would fill existing information gaps not covered by other resources.
Data was collected from project descriptions on the CORDIS website and
by direct examination of the features offered on the respective websites. A
comprehensive table compared the objectives of the CS Track platform with
those of the platforms analyzed, finding minimal overlap and confirming the
platform’s unique position.

Table 1. Functional benchmarking. Legend: O: Complete; X: Partial; -: Does
not meet.

Platforms and Projects O1 O2 O3 O4 O5 O6 O7

International
Association for CS

ECSA O O X X - x x
ACSA O O X X - X X
CSA O O X X - X X

General Citizen
Science Platform

EU-
Citizen.
Science

O O - X - O O

Thematic Citizen
Science Platforms

ACTION O - X - - O O
CitieS-Health -

CoAct O
D-NOSES O

Enviro Citizen O - X
MICS O

Reinforce O - O -
WeCount O O O O O O O

2) User analysis: To find out what types of users are interested in
the community platform; the functionalities were evaluated through the
development of user stories — an agile approach to software development
(Gupta et al., 2022). User stories provide a general and informal explanation
of the software features from the end user’s perspective. Based on the outlined
goals and target groups, typical users and the essential functions to fulfill
their needs were defined. User paths were also analyzed to understand how
each user would interact with the platform, which enriched the requirements
analysis (Raharjana et al., 2021). For each user “persona”, the following
scheme was applied: a) User description and motivation: description of the
user persona and their primary needs (e.g. information retrieval); b) Epic
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definition: Description of the main tasks that the user performs to fulfill
their needs, which can be broken down into smaller tasks or user stories;
c) Detailed user stories: These describe the functional requirements that
the CS Track platform must fulfill. One example is “Pedro, a 43-year-old
policy maker from Spain, whose needs relate to finding relevant information
about analysis results, recommendations, reports and support mechanisms in
Citizen Science”. His user stories help to define the functional requirements
of the platform to fulfill these needs.

Figure 1: Example of user story (Policymaker).

RESULTS

Requirements and Objectives

The Citizen Science Community Platform (CC) was developed over a
24-month period with the aim of creating an accessible communication
channel for a wide range of stakeholders in the field. These stakeholders
included policy makers, academics, citizen scientists, representatives of
civil society organizations, businesses and educators. The main aim of the
platform was to provide these users, who have varying levels of experience
with Citizen Science, with access to a variety of resources such as reports,
summaries, interviews and a newsletter that keeps them up to date with the
latest developments in the field.

The functional objectives of the platform included providing direct
knowledge of ongoing project results, responding to demand for relevant
and timely information, and offering critical insights into analyzes, key
findings and recommendations. Furthermore, the platform should stimulate
awareness, exchange and interaction between different Citizen Science
initiatives, as well as promote synergies and the generation of new ideas. It
also aimed to sensitize public institutions and businesses to the potential of
Citizen Science, with a focus on innovation, employability and support for
science within the community.
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Figure 2: Iterative process of analysis and evaluation of the results of the community
platform.

Potential Users

Several key stakeholders were identified as potential users of the platform
who could benefit from the information available. These include policy
makers at regional, national and international levels, academics specializing
in Citizen Science research, citizen scientists involved in the management or
planning of projects, representatives of civil society and non-governmental
organizations, representatives of companies that fund or support Citizen
Science activities, and educators interested in integrating Citizen Science into
the classroom.

Information Hub

One of the most important components of the platform was the Information
Hub in the form of an eMagazine, which became the main communication
and distribution channel for the project. This hub contained articles written
by project experts with advanced visualizations that conveyed key findings
from analyzes and empirical studies conducted as part of the CS Track
project. Since its launch, adjustments have been made on an ongoing basis
to improve the presentation of content and better tailor it to the needs of the
audience.

The Hub’s content was categorized by format: graphic articles, reports,
briefing reports and interviews. The graphical articles presented the
information in a concise and visual way, showing the data stored in the
project database so that users could quickly grasp the key aspects. Reports
provided detailed analysis and allowed users to interact through comments.
Briefing reports summarized selected public results of the project and adapted
them to the article format. Interviews with Citizen Science experts enriched
the hub’s content by presenting various perspectives on relevant topics.

In addition to the format-based categories, articles were also categorized by
topic so that authors could assign one or more topics to the content, making
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it easier for readers to find the most relevant information. Internal articles
created by the CS Track team were distinguished from external contributions
provided by external experts, thus enriching the content of the Information
Hub.

Technological Requirements

The platform was built on a WordPress content management system (CMS),
using tools like Metabase for data visualization and GTranslate to facilitate
accessibility in multiple languages. A metadata management system was
implemented to ensure content was easily searchable, and improvements were
made in search engine optimization (SEO).Additionally, theWordPress REST
API was enabled, facilitating content reuse on other platforms and external
services.

Impact Measurement

To ensure the platform’s impact, various evaluation activities were carried out
using qualitative techniques. A Focus Group study with over 30 participants
provided feedback on their experience with the website. The purpose of these
focus groups was to assess the extent to which both the content and the
format of the communication efforts in CS Track meet the needs and expecta-
tions of our target stakeholders’ groups (Reynolds, 2022) As a result of these
discussions, opportunities to improve website usability were identified and
acted upon.

User Experience Research

For 12 months, the Hotjar tool was used to analyze user behavior on
the platform, revealing several key insights. Navigation patterns showed a
concentration of users on certain pages while other areas were overlooked,
suggesting a need to improve the information architecture. Click and scroll
maps indicated that some buttons and links did not receive the expected
attention, implying visibility or design issues. Session recordings showed
frustration among some users, leading to the simplification of processes
like newsletter signup to improve conversion rates. Heatmaps revealed a
disconnect between user interest areas and key information areas targeted
to each profile. As a result, it was recommended to redesign the navigation
and optimize key interface elements.

External Advisory Board

Additionally, the CS Track External Advisory Board (EAB), composed of
experts from various institutions and disciplines, played a crucial role in the
platform’s development. Their primary task was to advise on key aspects of
the project, including research activities, tools, and resources developed to
provide insights into Citizen Science. The Board met annually and provided
valuable recommendations that helped improve the usability and impact of
the Community Platform.
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CONCLUSION

The results obtained show how important it is to continuously analyze
the user experience to ensure that the Citizen Science platform actually
achieves its goals. This ongoing evaluation process has allowed us to
identify areas for improvement and adapt our communication strategies
to better align with users’ needs and expectations. We have learned that
scientific communication is not only a fundamental component for fostering
collaboration and coordination between the different stakeholders, but
also requires a constant focus on optimizing both external and internal
communication. The principles that will guide our future work are based
on these insights. These include the insights we have gained about the
community, the topic, the existing channels and the segmentation by specific
profiles, enriched by the contributions of the External Advisory Board (EAB)
and our observations through participation in various exchange spaces on
the platform. The results offer us the following conclusions:

1) The target marketing strategy of the Segmentation, Targeting &
Positioning (STP) model is proving useful for audience analysis, as it allows
us to provide better information and content for each target. Using this
information has helped to grow the CS Track community and segment the
available information by different targets according to the STP model, for
example by segmenting and classifying our content in the Information Hub.

Figure 3: STP model. Prepared by the authors based on Camilleri (2018).

2) User-centric design is fundamental to creating formats and content
that meet the needs and expectations of users and make it easier for a
non-specialized audience to engage with the project.
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Figure 4: User-centered design criteria.

Simplicity and clarity in copy and the advanced use of visual elements are
crucial to ensure audiences are reached across multiple channels (Golumbic
et al., 2019). The use of short texts and attractive visual elements such as
infographics, videos and diagrams has proven to be effective in this regard
(Bongers & Macartney, 2020).

3) The content development and content marketing strategy based on
branded content was key to delivering relevant content that added value
to the project’s objectives. This approach helped to maintain relevance and
audience interest in the platform.

4) Digital analytics are indispensable tools for making informed decisions
about improving the performance of communication activities. The creation
of analytical dashboards enabled continuous evaluation of the performance
and impact of these measures and helped us to adapt and optimize our
strategies.

Figure 5: Iterative analysis procedure.
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5) We face significant challenges due to the multidisciplinary nature of the
field, which includes multiple research communities such as social sciences,
computer science, political science, pedagogy, among others. Additionally,
the diversity of profiles, ranging from policymakers to academics, citizen
scientists, organizational representatives, business representatives, and
educators in various countries and languages, adds complexity to our
segmentation and communication tasks.

6) The immaturity of the Citizen Science field presents another challenge.
The concept is relatively new and not universally understood in the same
way. The pathways for communicating and sharing knowledge are dispersed,
making it difficult to measure impact in the short and medium term. This
aspect requires a careful and ongoing approach to establish an effective
evidence base for Citizen Science.

7) The challenges arising from daily reality, such as the difficulty in
capturing attention due to the information overload experienced by many
users. Furthermore, different profiles have varying expectations, practices,
needs, and requirements, which demands a highly personalized approach to
our communications.

To address these challenges in future Citizen Science projects (EU-Citizen.
Science, 2024), it is essential to continue analyzing and evaluating the
effectiveness of campaigns both quantitatively and qualitatively, which
will allow us to improve future initiatives. Implementing more robust
performance monitoring analytics systems, with a greater number of
indicators, will facilitate direct and immediate tracking of digital analytics
indicators and KPIs on the web. Qualitative analysis, in turn, will help
us understand the results to assess the short and medium-term impact and
estimate it in the long term, thus ensuring the effectiveness of communication
actions and the achievement of project objectives.
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