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Scientists and practitioners implementing citizen science projects, in which the involvement of citizens is key, often need ideas and tools that help in reaching citizens, engaging them in the project and maximizing their contributions. In this paper, we describe the creation of an open toolkit, a web-based portal citizensciencetoolkit.eu1 designed in the framework of the CitieS-Health project for the development and promotion of citizen science (CS) projects. The main focus is on projects linking urban environmental exposures and health, but it has applicability to other settings. The toolkit comprises the steps and phases during the implementation of CS activities in environmental epidemiology. A total of 28 tools are currently included, of which most were co-designed and tested within CitiesS-Health, as well as some resulting from external projects. For each tool, in addition to the details of its purpose and the specific challenges it poses, downloadable support content is available. To help facilitate inspiration and the adoption of tools provided, an illustrative step-by-step demonstration and description of its use in a CS project in a real-life setting is included, focusing on recommendations derived from the user experience. The portal is designed as a live inventory of tools, enabling interested CS practitioners not only to replicate, but also to continuously update and enrich it is content. To this end, the long-term objective of the portal is to act as a hub of resources that would enable the active inclusion of citizens in all the phases of the participatory research projects.
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1 INTRODUCTION
Citizen Science (CS), broadly defined as the active engagement of the general public in scientific research tasks (Vohland et al., 2021) is on the rise. Regardless of the ongoing debate on different definitions and interpretations of CS (Haklay et al., 2021), all CS projects need to reach citizens, engage them in the project and try to maximize their participation and contributions. Researchers, especially those with less experience in citizen science activities, can benefit from existing tools designed to facilitate the inclusion and participation of citizens in scientific projects. This is especially the case for co-created CS projects, where citizens are involved in all project phases and activities. In a context where there is a growing interest in involving the general public, civic society organizations, patients, and end-users in research, supported by research funders in the context of Open Science, the availability of successful tools that facilitate the participation of citizens becomes more important.
Initially, tools for CS projects were related to the development of Web 2.0 technologies that facilitated the production of user-generated content mainly in crowdsourcing type of projects. More recently, as a result of the rapid development of various sensing technologies, supporting Information and Communication Technology (ICT) and digitalization in general, even more active participation of lay people in co-creation of research activities has been enabled, including in the co-design of tools developed based on the Do-It-Yourself (DIY) principles. To this end, a relatively large number of resources designed to support both researchers and citizen scientists in carrying out various activities in different project phases were generated. These can vary considerably in scope, from very specific and thematically oriented to more general methodological frameworks. They usually comprise indicative step-by-step recommendations and instructions that can be adapted to the user’s own needs and the specificities of the matter of issue affecting the context, and the context itself. One such example is the UKEOF Guide to Citizen Science that aims to help people involved in CS to design and implement projects related to biodiversity or the environment (Tweddle et al., 2012). It covers the different steps, from the identification of research questions, the establishment of the project team, the practical aspects of study design, to the planning for analysis and interpretation of data. Similarly, Federal Crowdsourcing and Citizen Science Toolkit2 provides a general framework for carrying out a crowdsourcing or citizen science project. It starts with guidance and recommendations for scoping of the research problem, continues with details on project design and data management, and concludes with different aspects of sustainability and evaluation of outcomes, with different external resources available for each step. More technology driven example is the Bristol approach, a six step framework aimed at helping lay communities and researchers run citizen sensing interventions to tackle local environmental issues (Balestrini et al., 2017). In its application within the Making Sense project, the Citizen Sensing toolkit was developed – a framework of eight stages designed to run a citizen sensing project, and providing detailed description of methods and tools alongside their examples in action (Woods et al., 2018). More focused is the ACTION Toolkit designed for pollution-focused citizen science projects of all kinds and that follows the participatory science lifecycle conducted through three stages: problem framing, research implementation, and legacy (Thuermer et al., 2022). On the other hand, tools like the Societal Readiness Thinking tool exist, designed as a guidance to scientists on the maturity of societal readiness of research projects (Bernstein et al., 2022). Such a tool is based on sets of reflective questions to help researchers align their project activities with citizens’ needs and expectations at different stages of a project life. Platforms like eu-citizen.science3 also exist, designed for sharing knowledge, tools, training and resources for CS.
The abovementioned resources have been designed with a specific goal in mind and do not necessarily allow for direct transferability and adaptation outside the prescribed structures. On the other hand, as emphasized by (Greenhalgh et al., 2019) in their systematic review of the frameworks for supporting patient and public involvement in research, “a single one-fits-all framework may be less useful than a range of resources that can be adapted and combined in a locally generated co-design activity”. In this context, this paper discusses the development of the CS Toolkit, a web-based platform containing tools designed as support in the steps and phases during the implementation of CS activities in environmental epidemiology. The Toolkit was developed within the EU Horizon 2020 programme founded project Cities-Health (Citizen Science for Urban Environment and Health), and is aligned with its general methodological framework. In the context of this work, the Tool is defined as any type of activity designed to engage citizens in some stage of a research study. Specifically, the Toolkit aims to (i) support environmental epidemiologists in planning, designing and implementing CS studies that tackle citizens’ concerns in various aspects of environmental pollution and health, (ii) inspire other citizen science practitioners with creative ideas on how to actively engage citizens in various phases of research, (iii) enable replication by providing useful resources and examples of applications of different tools in real-life situations of selected case-studies, and (iv) provide a platform where the interested scientific community can interactively contribute by sharing their own tools, resources and experience. Although the Toolkit was developed for environmental epidemiology projects, many of the tools are also useful in other settings.
2 MATERIALS AND METHODS
2.1 Toolkit in the context of CitieS-Health project
The Toolkit was developed within the H2020 project CitieS-Health, which engaged citizens in five European cities in co-designing citizen science studies that address their concerns related to environmental pollution and health (CitieS-Health, 2023). Building on the Bristol Approach (Balestrini et al., 2017), the project developed a methodological framework by taking specific characteristics and needs of participatory citizen science in the field of epidemiology, comprising four phases: identification, co-design, deployment and action (Toran et al., 2019; Froeling et al., 2021). In summary, in the identification phase concerns and interests of citizens are mapped and translated into research questions. In the co-design phase, data collection and data governance protocols are co-designed. In the deployment phase, overall data collection and analysis follows, including the reflection on the findings. The last action phase comprises civic actions to drive positive change, including dissemination of the results, and planning of the legacy of the project. This methodological framework then serves as a basis for the distribution of the individual tools within the Toolkit. The tools included in the Toolkit presented in this paper were mostly developed and used as part of the activities in the five pilot studies of the CitieS-Health project in Barcelona (Spain), Amsterdam (Netherlands), Lucca (Italy), Ljubljana (Slovenia), and Kaunas (Lithuania). This paper deals with the methodological description of the toolkit creation and described some use cases in real-life applications of the CitieS-Health project, while the specific activities carried out in the individual pilot studies, the results obtained and the lessons learned are given elsewhere (Grazuleviciene et al., 2020a; Grazuleviciene et al., 2020b; Kocman et al., 2020; Grazuleviciene et al., 2021a; Grazuleviciene et al., 2021b; Grazuleviciene et al., 2022; Gignac et al., 2022a; Gignac et al., 2022b; De Marchi et al., 2022). Substantial elements of this work have been reported in deliverables from the CitieS-Health project, and reused for the purpose of this paper, in particular D2.1 (Kocman et al., 2019), D5.2 (Balestrini et al., 2019) and D5.3 (Errandonea et al., 2022).
2.2 Evolution of the toolkit
The motivation behind the design and development of the toolkit was twofold: (1) to guide and inform local citizen science studies across the CitieS-Health pilots; and (2) to act as a legacy of the project so as to enable scaling of the CitieS-Health principles and outcomes beyond the CitieS-Health project context, and thus make them useful to other CS practitioners. The main challenge therefore referred to the need of providing a set of resources that had to be, on the one hand, detailed enough to effectively inform local studies and, on the other hand, flexible enough to acknowledge that each CitieS-Health pilot is very much situated in a specific socio-cultural-infrastructural context and addressing different environmental epidemiology related issues. More generally, the literature acknowledges that CS projects are typically heavily context dependent and the learning outcomes are more situated and specific than transferable (Craglia and Granell, 2014; Manzoni et al., 2019; Maccani et al., 2020), such as in the case of the CitieS-Health pilots. Each pilot tackles a specific matter of concern, from air and noise pollution, biomass burning, industrial pollution to general environmental quality in urban settings. This makes the idea of a single, strict, step-by-step methodology that fits all cases, not viable. The idea is to move away from “waterfall” and strict step-by-step processes towards a more open and flexible set of resources that can be adopted and adapted to diverse local contexts, the issues experienced, and the specificities of the communities involved. Waterfall models, a concept originated in the discipline of software engineering and now widely adopted, represent those situations whereby implementations follow strict stage-based approaches where a given phase does not start prior to the end of the previous. Rather, to cope with the exploratory nature of typical CS interventions, we argue that a more flexible and iterative approach should be taken, at the same time allowing for some level of generalization. In this way, the concept of toolkit acknowledges that although citizen scientists’ work is heavily influenced by local experiences and cultural traits, there are methods and strategies deriving from best practices that can be transferred across settings, making it easier for practitioners to enact or know how to run certain processes. Consistently, citizen scientists across the CitieS-Health interventions are conceptualized as motivated craftspeople, as opposed to followers of rigid methods. Craftspeople are passionate about the job and skilled in using a range of tools, and adapting them to the specific challenges they are facing.
A fundamental decision to be taken during the design phase revolved around the scope of the solution. First, we considered the toolkit as an artifact (Hansen and Dalsgaard, 2012) covering citizen science interventions in environmental epidemiology. By artefact we refer to material objects, including software that are employed to support the implementation of an activity of inquiry during a CS project. However, it became clear that, given the need to achieve generalizability (see above), the effort of translating it to a wider audience was feasible and consistent. Indeed, at the core of citizen science activities in CitieS-Health reside basic actions that are relevant for all (or most) citizen science projects - e.g., participatory problem formulation, co-design data governance arrangements for the data collected and analysed in the action, co-design the pilot themselves in terms of place, time and commitment, etc. Therefore, the scope of the toolkit has been defined as to inform, inspire, and enable practitioners on how to involve citizens in research activities.
From understanding and establishing the breadth and scope of the toolkit, the next challenge faced revolved around its target audience. After experimenting with the design of dedicated tools for specific audiences (e.g., policymakers, community champions, academics, practitioners, etc.), the decision was taken for the toolkit to be designed as a set of structured resources aimed at encompassing all potential users, i.e., those actively driving citizen science studies. This experimentation followed the general development process of the overall toolkit whereby after their initial design, each tool was tested and improved accordingly in one or more of the CitieS-Health pilots. Consistent with the CS literature, CS interventions may differ based on the actual actor(s) driving it from different perspectives. Some appear to be more government-led, whereas others appear to be led by either the communities themselves, or academics, or from actors from the private sector. This diversity, also experienced across the pilots, led to the decision of developing the toolkit in a way for it to be adopted and used by everyone, independently from their vested interests, skills, or experiences. Accordingly, the choice was made to develop and concurrently test design and language styles that were as accessible and understandable as possible.
The third milestone revolved around user interface and usability. In this respect, the overall solution was continuously tested and improved in terms of its general design and user interface. As an important element of this step, knowledge transfers sessions with practitioners outside of CitieS-Health were organized to gather additional feedback on the quality, utility and usability of the overall solution. This allowed gathering independent and neutral perspectives which further informed required changes in the design and user experience.
In summary, testing and evaluation happened in two main ways: (i) concurrently with its design through its continuous application across the CitieS-Health pilots; and (ii) ex post (CitieS-Health) with future potential adopters.
From there, an agile and iterative development process was adopted with respect to each tool whereby: (1) at a critical engagement activity within the pilots, tools were explored from the literature, existing resources and/or designed by a dedicated team considering the specific need in the specific step of the engagement methodology; (2) these were adapted to the specific need and situationally of the pilot; (3) these were instantiated and tested in real citizen science settings; (4) feedback and lessons learned were gathered and tools were improved subsequently; and (5) the nature of each tool was extracted and defined in a generalizable manner, so that others can be inspired for their own, situated and context specific, interventions. By doing so, each tool included in the toolkit embodies the experiences of its application in real contexts, thus providing tips and rich descriptions on how it can be operationalised across phases of engagement in citizen science.
2.3 Toolkit design and architecture
In Figure 1, a schematic representation of the Toolkit design and structure is outlined. The tools input template serves as an off-line means for the systematic collection of information regarding individual tools and is initially filled out by those contributing the tool. The following information is gathered: general information about the tool such as its name, duration, number of people involved and the type of activity (artifact, communication, event, online engagement, pop-up, research or workshop), and details regarding the implementation of tools in action. The latter gives examples of how the tool has been implemented in practice, including relevant replication resources where they exist, and answers questions about what the tool is for, how it is used and for what purpose. The content provided is then entered by the web portal administrators into the online tools and, among others, re-categorised according to the general CitieS-Health methodological framework. The tools proposed within the Identification phase aim at exploring health and environmental citizens’ concerns, translate these into a feasible research question and build a community of participants. The tools included in the Design phase are meant to enable effective co-design of the data collection protocol, of the associated devices (e.g., sensors) employed, and of the project governance protocols. Tools categorized into the Deployment phase aim at assisting CS practitioners during the data collection and analysis phases, as well as during the assessment of the impact achieved through citizen science intervention. Tools categorized under the Action phase provide instruments to facilitate dissemination of the findings of the project and co-creation of related citizens’ actions. In addition to the aforementioned phases, users can browse the tools also according to the type of the activity, number of people involved, and the thematic issues tackled (air pollution, food, green spaces, health, mobility, and noise). Once selected, the visualization of each tool is built around a description of the challenge the tool addresses, a general description of the tool, links to additional supporting (external) resources, and a detailed description of how the tool was used in practice.
[image: Figure 1]FIGURE 1 | Schematic visualization of design and Toolkit structure.
2.4 Evaluation
The Toolkit was evaluated using a user feedback survey. For this purpose, a short five-question questionnaire (Supplementary Material S1) was developed where users can report on their expectations and user experience and suggest potential improvements. Moreover, another important way of external feedback on the user-experience across the toolkit materials are personalized consultancy sessions organized for those interested in any aspects of the Toolkit.
3 RESULTS AND DISCUSSION
3.1 General structure and graphical user interface of the toolkit
At the home page level of CitieS-Health Toolkit web portal (citizensciencetoolkit.eu), the four steps of the CitieS-Health engagement framework are presented together with an explanatory video that facilitates its understanding. In this way, the user can identify and select the specific phase to depart from. After this step, the front page incorporates the gamification approach: a spinnable roulette with a collection of tools and video tutorials to reach the user’s attention in an attractive and inspirational way. This option serves as a method for the user to get started and have a first overview of the Toolkit. Also, a display of the six latest tools is shown and the option to browse all the tools. Finally, there are two calls to action for practitioners. The first one is to add their tools to the toolkit. The second one is invitation to one-on-one consultancy sessions with project partner on citizen engagement (Figure 2).
[image: Figure 2]FIGURE 2 | Home page of the citizensciencetoolkit.eu.
The About section provides a detailed outline of the Toolkit, describing the initiative, its main objectives, the community involved and how it works. It is a short box intended to provide more information about the project and its connection with the CitieS-Health project. Potential applications and benefits for various stakeholders as per the quadruple helix framework - citizens, the scientific community, public authorities and industry, are also indicated.
The Phases section details the structure of the CitieS-Health engagement framework according to the four main phases and their subphases. Step-by-step, in an interactive manner, each of the subphases is explained - its purpose and positioning within the overall framework, and various useful tips and recommendations in the light of drivers and barriers during implementation (Table 1). Upon selection of the subphase, the relevant tools are displayed on the website.
TABLE 1 | Overview of the individual tools included in the toolbox according to the (sub)phases of the CitieS-Health project.
[image: Table 1]The Tools section is where the whole collection of tools can be found and browsed. On the page, users can filter the tools over (i) the project phase: identification, co-design, deployment or action; (ii) the type of activity: artifact, communication, event, online engagement, pop-up, research or workshop; (iii) people involved to implement the activity: +1,000, ∼100, ∼15–40 or project team and finally, (iv) the issues tackled: air pollution, food, green spaces, health, mobility and noise.
The Add your tool section offers the opportunity to CS practitioners to add examples of participatory activities they implemented in their projects.
3.2 Individual tool structure
Each of the tools included in the toolkit is described following a uniform structure. It starts with a brief description of the challenge addressed by the tool, together with the general question to which it provides an answer. This is followed by a brief overview description of the tool. In this way, the visitor of the portal can get an immediate sense of the tool’s potential usefulness. Links to the toolbox are then provided, with various resources that allow the use of the specific tool and its associated activities. The Toolbox also provides a set of materials ready to download and useful to replicate the activity or to adapt. The main part of the tool presentation is an illustrative demonstration and description of how the tool can be used in a citizen science project in a real-life setting. The latter provides detailed answers to the What-Why-How questions. Specifically, what exactly was the context and purpose of using the tool, what was the expected outcome, and a detailed step-by-step description of how the activity was implemented, with an emphasis on recommendations derived from using the tool. In the following section four examples of the tools are detailed, one for each of the four CitieS-Health phases.
3.3 Tools examples
The four tools presented below are representative of how the term ‘tool’ is broadly defined in our toolkit. It encompasses both material resources that could be used in some stages of a research study, as well as a whole activity with a description of how to organize it and what is needed. By embracing a broad definition of ‘tool’ we seek to respond to the wide variety of contexts, needs, and approaches experienced in the CitieS-Health pilots, as well as in any CS study.
The first tool represents an activity to be organized on a public street to start conversations with the public about the project topics. The second tool is a canvas to be used to facilitate conversations during a co-creation workshop. The third tool is an artifact that takes the form of a software that enables participatory data analysis. The fourth tool is another artifact in the form of an artistic installation to be used in a pop-up intervention on a public street.
3.3.1 Pop-up intervention
This tool is designed to ease approaching citizens into the initial phases of the project, making them aware of the activities and start conversations about their interests and concerns. Pop-up interventions are temporary spaces within the cities’ infrastructure that combine playful materials and audio-visuals to stimulate reflection, action, and interactions among the general public. A pop-up intervention could be organized around a variety of different activities, such as playing games on the street and using artistic installations.
Within the CitieS-Health project, the “Strawberry Campaign” was organized, aimed to distribute 1,000 strawberry plants to measure air pollution (Gignac et al., 2022a). Citizens living in different neighbourhoods of Barcelona hosted a strawberry plant on their balcony for 3 months and then sent a leaf of the plant to have it analysed in a lab, following an example of Van Dyck et al., (2019). This activity raised public and media attention about the project with a massive and entertaining activity, as well as strengthened the collaboration with local groups who helped develop the intervention. At the same time, insights into people’s health concerns regarding air pollution were gathered, and the accompanying online survey was promoted. Launch of the campaign was aligned with an international Parking Day event that took place in Barcelona, which enabled easier access to interested communities, civic organizations and citizens. Besides distributing the plants in all districts of the city, the aim of this intervention was also to gather information about citizens’ concerns on environmental issues and health. For this reason, a canvas that showed possible health issues and environmental issues was used, depicted in Figure 3, and participants were asked to vote which was the most concerning issue for them.
[image: Figure 3]FIGURE 3 | Canvas for driving conversations with citizens.
3.3.2 Decision-making canvas
In a research study, many decisions are made at different stages, ranging from the selection of the research topic, the type of data to be collected, how to collect the data, and what to do with the results, just to mention a few key decisions. Often these decisions remain in the hands of researchers who make decisions based on their prior knowledge and experience. However, in a citizen science project where the participatory component is at the center of the process, involving citizens in the decision-making process is vitally important also in this phase beyond the choice of the research question.
The Decision-Making Canvas is a tool that helps researchers to guide conversations with citizens around the decision-making processes in science. The tool allows one to identify (i) at what stages of a research study do citizens want to be consulted to make decisions, (ii) what decisions do they want to make, and (iii) how we can involve them to make these decisions. The tool is meant to be used during a co-creation workshop, which can be carried out in different stages of a research study, preferably starting at the onset of the project.
Within CitieS-Health, an online workshop was organized to start discussing with participating citizens about how they wanted to get engaged and what roles they wanted to take during the data collection campaign, the analysis phase and the dissemination of study results. The Decision-Making Canvas was used to guide the conversation (Figure 4), and participants were asked to mark the stages in which they would like to actively make decisions and write down which decisions they want to make. Based on the outcome of this activity, they decide on the decision-making process itself, how it should be organized, in what format, etc. The overall process increases transparency in the research process.
[image: Figure 4]FIGURE 4 | Decision making canvas. An editable version of the canvas is provided in the ToolBox section.
3.3.3 Data-analysis platform
In participatory epidemiological studies, after the environmental and health issues are identified and data was collected, a strategy for the active engagement of participants during data analysis is needed. Often, however, it is not straightforward to involve participants in this stage because of their lack of knowledge and various technical barriers (e.g., data formats and harmonization, software … ), respectively. A traditional report made by researchers might be too long and complex, and there is a risk of leaving out correlations and insights that each individual may be interested in. To this end, within the CitieS-Health project, a data analysis platform was built, an online tool in which individuals can access and analyse the data autonomously. Using this tool, after signing in, individual-level data would be loaded automatically, and chart templates created. The user can then select various types of charts, and any combination of variables. Moreover, users can review their own activity, inspect and download their own raw data in the form of tables, and view their measurements on a map. In Figure 5 two examples of such functionalities are shown.
[image: Figure 5]FIGURE 5 | Examples of functionalities of the data analysing platform: an overview of data gathered on location (above) and a Box-plot comparing preselected outcomes of the Stroop cognitive test according to the time of a day (below).
Within CitieS-Health, this tool was developed for the purposes of a study conducted in Ljubljana, Slovenia, where the participants gathered a lot of data from different sources: noise levels, location (GPS), mood, cognitive abilities, sleep quality, location characteristics, physical activity indicators, etc. (Ftičar et al., 2021). The tool was created based on initial feedback by participants on the type of information and visualizations they would like to receive. The beta version of the app was then tested with the help of a focus group and modified based on the feedback received. In addition to access, this tool enables lay people to analyse their own data themselves, even though they have different levels of computer and data analysing skills. At the same time, researchers get an insight into what data and outcomes interests participants the most.
3.3.4 Plants of ideas
Beyond producing new scientific knowledge, citizen science projects aim to foster evidence-based changes in our living environments. Affected citizens and communities are in the best position to propose possible actions that can lead to positive changes in the short and long term. The plant of ideas is an artifact that enables collecting ideas from passersby about how they would like to improve different aspects of the city they live in. The artifact has the shape of a human-sized cardboard plant. The leaves represent the proposed ideas. Different types of leaves or trees can be used to represent different categories of ideas. The plant of ideas could be placed in a community place such as a library or civic center, or could be used during a pop-up event.
Within CitieS-Health, this tool was used in Barcelona as part of the Parking Day event in which the results of the Barcelona pilot were presented to the general public (Figure 6). The artifact, which was placed on a through street, invited passers-by to reflect on what can be done to improve the problem identified by the results of the research study, that is how to reduce the effects of air pollution on people’s attention levels and increase the access to green spaces together. Passersby were invited to think around three categories that were related to the topics covered during the study: green spaces, sustainable mobility, and healthy habits. Each of the categories was represented by a human-sized cardboard plant. Passersby were invited to propose three types of actions: (i) individual, actions that each person could implement by his own, (ii) community, actions that could be implemented by local groups and organizations, and (iii) public, those actions that should be implemented by public authorities. They were also invited to think of three different time frames: actions that could be implemented today, in 1 month and 3 months. Participants placed the proposed idea in the corresponding plant.
[image: Figure 6]FIGURE 6 | Plants of ideas created in Barcelona in the framework of the Parking Day event in Barcelona.
3.4 Consultancy session and assessment of the value of the toolkit
In order to promote the Citizen Science Toolkit, and to engage relevant actors and stakeholders within the citizen science ecosystem, free consultancy sessions are provided within the platform. Consultancy sessions are a distinctive feature of the Citizen Science Toolkit that differentiates it from other toolkits. Through them, we intended to interact with the user of the platform in an original way seeking to generate inspiring conversations and acknowledging that CS practitioners need additional support that goes beyond reading previous experience through the texts of tools description. So far 15 consultancy sessions were offered to researchers from different fields: sea conservation, health and clinical services, environmental pollution, mobility, and education, among others. Moreover, the consultancy sessions acted as a good dissemination strategy for the toolkit, as the number visitors of the webpage increased considerably during the promotion campaign of the consultancy sessions.
As part of the assessment strategy, a user feedback survey was distributed among practitioners that had some experience with the Toolkit. A total of 15 answers were collected, most of them identified during the consultancy session. The results obtained revealed that in terms of initial expectations of the Toolkit, the perceptions about it can be divided into three groups. Some visitors of the web portal wanted to learn about the potential of Citizen Science approaches in research, others were looking for ideas and inspiration, and some were looking for concrete solutions and user-friendly tools. With the exception of the three users who have already used individual tools in the Toolkit for their work, most of them plan to do so in the future and intend to adapt the tools to their specific needs. In this sense, the tools provided in the Citizen Science toolkit act as inspiration for their future work. Users further recognized the added value of the Toolkit and suggested that it should be made sustainable through further promotion, and constant provision of new tools and assets, in collaboration with established relevant partnerships and initiatives.
4 CONCLUSION
This paper discusses the development of a web-based CS toolkit originally designed for addressing specific needs related to the conduct of CS in the field of environmental health epidemiology. However, as it was recognized from the outset that the main purpose of successful and useful Toolkits is not that they should be strictly adhered to, but that they should allow for adaptation according to the context of the specific project. The CitieS-Health Toolkit platform was designed in a way that fosters adaptation, knowledge sharing and flexibility. To this end, the toolkit is aimed to enable not only easy replication of CS actions by both citizens and researchers facing similar needs (e.g., by using downloadable materials and adjusting these to the local context and goals of their study), but even more importantly - to inspire others practitioners who are looking for ideas on how to engage citizens in different phases of a research study. It presents a customized and interactive collection of adaptable instruments to empower practitioners to engage communities in their research projects.
Tools contained in the Toolkit are organized according to the interrelated phases of the CitieS-Health methodological framework that is fostering active inclusion of participants in all phases of the project. To this end, they comprise of various tools designed to (i) initially identify concerns of citizens, translate them into research questions and build interested communities around them; (ii) co-design study protocols, including tools for study design and data governance frameworks; (iii) collect and analyse data, including self-reflection on the impacts of CS activities, and (iv) disseminate the outcomes, co-create, plan and deliver actions, including a plan for the legacy of the project. Moreover, the CitieS-Health Toolkit offers the opportunity to everyone interested in participatory approaches in research projects to add their own experience to the website. The idea is to foster sustainability and continuous collaborative development. This will furthermore enable a widening of the scope of respective solutions and the collective continuous development of the toolkit beyond the project partners.
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