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Abstract
This paper presents insights into an ongoing research project, focusing on the application of a taxonomy for 
digital involvement projects to Citizen Science initatives. Extending the taxonomy to analog projects and 
conducting a survey on mit:forschen, this research aims to enable structured comparisons and insights into 
design patterns. 
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Introduction

In the practice of Citizen Science (CS), projects are increasingly aspired to yield societal benefits. This 
includes endavours to democratize the scientific practice, foster learning, or promote social inclusion  
(Lewenstein 2022). However, the realization of transformative potentials hinges critically on the design of 
initiatives (De Albuquerque and Almeida 2020). Research underscores the significance of design dimen-
sions, including communication and engagement modes or stakeholder relationships (De Albuquerque 
and Almeida 2020; Lewenstein 2022). Nevertheless, a structured approach to describe and evaluate these 
design dimensions remains absent. While numerous classifications exist detailing the degrees and forms of  
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CS participation (Haklay 2013; Shirk et al. 2012), a comprehensive schema to guide project design is still 
lacking. Such a framework, however, is essential to facilitate structured comparisons between initiatives and 
foster dialogue among CS practitioners. Its application could ultimately guide project initiators in targeting 
their design to fit their purpose and realize desired benefits. 

A suitable approach to structurally describe similarities and differenceses of a target domain is offered 
by taxonomies (Nickerson et al. 2013). While it would be an evident approach to develop a design taxonomy 
exclusively for CS projects, in this paper we argue, it may be more beneficial to adopt a broader perspective. 
The phenomenon of increasing demand for participation formats can also be seen in political and business 
practice. Thus, we propose the application of an existing taxonomy for (digital) involvement projects to CS, to 
enable structured comparisons within the CS field, while ensuring comparability with other participatory par-
adigms. In this paper we will present the theoretical foundations and methodological approach to the research 
project, highlighting potential challenges and benefits of a taxonomy-based approach to CS project design. 

The DIP Taxonomy

In science, politics, and economics alike, the inclusion of lay people in formerly exclusive processes is gaining 
relevance. For citizens, various participation opportunities exist, particularly in the digital realm. While the 
field of science discusses this involvement as “Citizen Science” (Haklay et al. 2021), research on political 
participation examines the phenomenon of “E-participation” (Sanford and Rose 2007), and in the private 
sector, crowdsourcing processes are frequently mentioned (Estellés-Arolas et al. 2015). To better explore and 
classify participation projects across domains, Stein et al. (2023) aggregate these projects under the general 
term “Digital Involvement Projects” (DIPs) and develop a taxonomy of their key characteristics. They define 
DIPs as “projects that utilize digital platforms for the involvement of multiple external individuals in a defined 
participation process” (p.5) and derive, through an iterative process of theory and practice, 19 dimensions 
for describing DIPs (see Fig.1). The dimensions encompass sub-dimensions for the participation degree, the 
project’s implementation process, incentives, communication structures, project stakeholders, and project 
outcomes (Stein et al. 2023). 

Although the taxonomy aims to analyze the design of participation projects across domains, potential 
advantages may emerge when employing it within CS:  In CS research, numerous endeavors have been made to 
theoretically distinguish CS practices. Early frameworks by Shirk et al. (2012) and Haklay (2013) employ the level 
of participation as a basis for differentiation. More recently, scholarly attention in the field of CS has shifted away 
from rigid definitions, adopting a more open and inclusive approach, advocating for the recognition of the plu-
rality within CS endeavors (Haklay et al. 2021). For practitioners and policymakers to benefit from this diversity 
of approaches it is indispensable to create more awareness for and an understanding of their design differences 
(Andersen et al. 2007; Haklay et al. 2021). Compared to theoretical definitions of participation types, relatively 
little scholarly attention has been devoted to making actual design decisions of CS projects tangible. To this end,  
we suggest the DIP Taxonomy could be used. Scholars such as Monzón Alavarado et al. (2020) and  
Moczek et al. (2021) have already contributed project reviews. Extending their work by applying the DIP 
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taxonomy, we can increase the number of design dimensions under review, providing a more complete 
picture of project design.

Analyzing CS with the DIP taxonomy 

To utilize the DIP taxonomy for analyzing the realm of CS two prerequesites must be met. First, we note, that 
although online CS is trending throughout recent years, there is still a large quantity of projects that operates 
analgogously. For the DIP taxonomy particularily the dimensions “Format” and “Implementation” (Stein et 
al. 2023), are exlusively focused on the digital realm. To not exclude the variety of analog projects, we adapt 
the DIP taxonomy by adding a characteristic “analog” or “none”. Second, building upon experiences from 

Figure 1. DIP taxonomy according to Stein et al. (2023) with adaptions for analog projects.
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Monzón Alvarado et al. (2020) and Moczek et al. (2021) a direct contact to the project initators may be ben-
eficial to accurately describe projects according to the taxonomy’s dimensions. Thus, methodologically, we 
conduct a survey using a web application (Stein et al. 2023), working together with the German CS Platform 
“mit:forschen”, to reach a diverse set of CS projects. 

Through our methodological approach we obtain project classifications that present a descriptive view 
on CS project design. Focusing on the distribution of projects onto the taxonomy we are able to evaluate 
homo- or heterogeneity of CS projects within the individual design dimensions while also differentiating CS 
from the design in other participation domains (e.g. through absence of design features). Furthermore, we 
use hierarchichal clustering methods to identify relations and patterns within the projects’ design approaches 
(Kassambara 2017). 

Conclusion 

In this paper, we present insights into an ongoing research project focusing on a taxonomy-based approach 
to project design. Drawing upon a taxonomy for DIPs, we aim at making the design decisions in CS projects 
tangible. Instead of creating exlusive definitions of CS, our approach focuses on describing the design of 
projects identifying as CS and to ultimately identify potential patterns and clusters to be able to discuss CS 
in a more differentiated way. Adopting the broader perspective of the design of (digital) involvement across 
domains, ensures applicability and enables comparability also to non-CS projects. We believe that provid-
ing this structural basis to compare and discuss project design across the CS landscape is indispensable to 
advance our understanding of the societal benefit different CS projects can achieve.
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