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Introduction: Attracting and recruiting volunteers is a key aspect of managing a citizen science initiative. Science communication plays a central role in this process. In this context, project descriptions are of particular importance, as they are very often, the first point of contact between a project and prospective participants. As such, they need to be reader-friendly, accessible, spark interest, contain practical information, and motivate readers to join the project.
Methods: This study examines citizen science project descriptions as science communication texts. We conducted a thorough review and analysis of a random sample of 120 English-language project descriptions to investigate the quality and comprehensiveness of citizen science project descriptions and the extent to which they contain information relevant to prospect participants.
Results: Our findings reveal information deficiencies and challenges relating to clarity and accessibility. While goals and expected outcomes were frequently addressed, practical matters and aspects related to volunteer and community management were much less well-represented.
Discussion: This study contributes to a deeper understanding of citizen science communication methods and provides valuable insights and recommendations for enhancing the effectiveness and impact of citizen science.
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1 INTRODUCTION
As citizen science continuously grows and establishes itself as an independent field of scholarship, questions regarding its implementation, impact and sustainability arise. In many cases, practices from science communication have proven useful in promoting and organizing citizen science projects, streamlining communication with participants, and ensuring their needs and ideas are considered. Practices such as storytelling, data visualization and co-creation are gaining increased attention in the citizen science landscape with calls to consistently incorporate these practices into project design and implementation. Storytelling, for example, can help communicate complex scientific concepts to a wider audience and foster greater engagement and understanding among citizen scientists (Hecker et al., 2019). Data visualization can enable citizen scientists to more easily understand and interpret scientific data (Sandhaus et al., 2019; Golumbic et al., 2020) and co-creation can help build trust and collaboration between scientists and citizen scientists, whilst attending to the needs of both groups (Gunnell et al., 2021; Thomas et al., 2021).
A key element in leading a citizen science initiative is attracting and recruiting volunteers. Naturally, science communication plays a central role in this process. A successful citizen science project requires a strategic approach to volunteer recruitment, including identifying target audiences, developing compelling communication and training materials, and leveraging a range of channels to reach potential participants (Lee et al., 2018; Hart et al., 2022). Citizen science platforms, such as SciStarter (https://scistarter.org) and EU-Citizen.Science (https://eu-citizen.science), serve as key entry points for many citizen scientists as they allow users to explore a diverse range of projects (Liu et al., 2021). Within these platforms, projects are given the opportunity to introduce themselves to potential participants and provide valuable information about their goals and activities relevant to future volunteers. Often, citizen science platforms are central components in a project’s online presence and serve as the first point of contact between a project and prospective participants. While some platforms present the information provided by project representatives in a structured or semi structured way (which is typically determined by the submission forms used for data entry), others have adopted a less pre-structured format. What all platforms have in common, is that they offer the choice to include a free-style project description, which according to Calvera-isabal et al. (2023), is the key source of information about citizen science projects openly available online. As such, information provided in these descriptions should be presented in an easy-to-understand and engaging manner, providing all the relevant practical information, while also sparking readers' interest and motivating them to join. It is furthermore essential to explain how potential participants may benefit from their involvement, and to make the project description as a whole reader-friendly and accessible.
There is a growing body of literature in the field of science communication that focuses on effective ways to convey scientific information to non-scientific audiences. Generally speaking, popular science writing often employs a contrasting structure to that of scientific academic writing. While academic writing tends to follow a pyramid structure with much background and detail upfront, popular science writing often employs an inverted pyramid structure similar to news and journalism standards (Po¨ttker, 2003; Salita, 2015). The inverted pyramid arranges content according to its newsworthiness, beginning with the conclusions and bottom line, followed by additional information in descending order of relevance (Rabe and Vaughn, 2008; Salita, 2015). Additionally, popular science often incorporates a range of rhetoric styles, such as storytelling, humor, collective identification and empathy, and strives to decrease the use of jargon and technical language (Bray et al., 2012; Rakedzon et al., 2017). Similarly to popular science writing, project descriptions are texts intended for general audiences and would benefit from adopting science communication practices in their structure.
Over the past 2 years, several studies have been conducted within the CS Track consortium that investigated citizen science project descriptions using a variety of different approaches and methods. CS Track is an EU-funded project aimed at broadening our knowledge of citizen science by combining web analytics with social science practices (De-Groot et al., 2022). In this context, project descriptions were analyzed from various angles, examining participatory, motivational and educational aspects reflected in the descriptions’ texts (Oesterheld et al., 2022; Santos et al., 2022; Calvera-isabal et al., 2023). This work revealed that citizen science project descriptions vary significantly in terms of content, length and style. Some are extremely short and contain very little information on project goals or concrete activities citizen scientists will be expected to engage in. Others provide lengthy and jargon-laden explanations of the project’s scientific background that are difficult for non-experts to understand. Similar findings have also been described by Lin Hunter et al. (2020) in the context of volunteer tasks as presented in project descriptions on the CitSci.org platform. In light of these observations a set of evidence-based recommendations for writing engaging project descriptions was developed, in the form of an annotated template. This template lists ten essential elements of effective project descriptions and provides text examples for each element, as well as offering general advice on length, format and style (Golumbic and Oesterheld, 2022). Designed as a tool for citizen science project leaders and coordinators, the template has been piloted in a series of online and face-to-face workshops, where it received positive feedback.
In this paper, we aim to examine the information deficits in project descriptions that we described above in a more systematic and quantifiable manner. We ask, to what extent do citizen science project descriptions contain information relevant to prospect participants, and is this information presented in a comprehensible manner? To answer these questions, we conducted a thorough review and analysis of a sample of citizen science project descriptions, with a focus on identifying and categorizing key elements related to project scope, objectives, methods, volunteer management, community engagement, and more. Using content analysis, we quantified the prevalence of these characteristics within project descriptions, identifying deficiencies and areas that lack clarity in their communication to potential participants. The findings of this study will contribute to a deeper understanding of citizen science communication methods, identify areas for improvement and will inform the development of more effective science communication strategies for the recruitment of volunteers.
2 MATERIALS AND METHODS
2.1 Rubric development
The coding rubric used in this study is based on the project description template the authors developed as a resource for the citizen science community (Golumbic and Oesterheld, 2022). As described above, the template lists and exemplifies ten essential elements for writing engaging project descriptions. The development of the project description template was informed by research conducted in the CS Track consortium in order to extract information about citizen science activities in Europe from project descriptions stored in the CS Track database. In conjunction with the citizen science and science communication literature, ten essential elements were identified which jointly contribute to making a project description engaging and effective. Table 1 details the essential elements identified and their justification for being included in the rubric.
TABLE 1 | Ten essential elements to be included in citizen science project descriptions.
[image: Table 1]For the purpose of this study, the project description template was translated into a coding rubric (see Supplementary S1). Each element of the template was transformed into a categorical coding format, with clear definitions and examples for each category. While the “one-sentence overview” is a meta-level element that cuts across content-related distinctions, the remaining nine elements of the coding rubric can be grouped into three categories representing different dimensions of citizen science projects:
(1) the project’s purpose and expected outcomes (“goals” and “impact”)
(2) the project’s method of operation (“activities/tasks,” “target audience,” “information on how to join,” “training/educational resources”)
(3) the project’s volunteer and community management (“benefits of participation,” “recognition for citizen scientists,” “access to results”)
For six of the ten elements—impact, benefits, information on how to join, training and educational resources, access to results, recognition—presence or absence was easily detectable. Therefore, a binary coding scheme (mentioned/not mentioned) was chosen. The remaining four elements—overview, goals, activities, and target audience—were more challenging to classify into two categories since even when present, the comprehensiveness and detail provided in the text did not always provide sufficient clarity as to the full element content. We therefore introduced a three-dimensional ordinal coding scheme (poor, fair, good). The full rubric (Supplementary S1) provides detail as to the differentiation between the 3 codes. For example, in order to qualify as a “good” description of project goals, these needed to be explicitly framed as goals using phrases such as: “this project aims to,” “Our goals are,” “the purpose of this project is.” In cases where goals were implied but not made explicit, using terms such as “we are investigating,” “we are compiling,” “this allows us to,” the respective descriptions were classified as “fair.” Finally, descriptions where no goals were detected were classified as “poor.” In order to increase the content-level granularity of our analysis, three subcategories were added for both “goals” and “impact” (scientific, social & educational, environment & policy-related), classified in the case “good” goals and “mentioned” impacts were found.
Once the initial rubric was designed and the meaning of each category defined, examples from existing project descriptions were used to populate the rubric and clearly differentiate between coding options. This was done through discussion and negotiation between authors and with the assistance of a third coder, an expert in computational content analysis, until full agreement was achieved.
Validity-checking of the coding rubric, ensuring it is fit for purpose and that all categories are well-defined and demarcated, was conducted with the assistance of 6 external researchers who were familiar with the research goals and context, yet were not involved in the rubric development. Researchers were presented with the coding rubric and asked to review and use it for coding two independent project descriptions. Following this process, results were compared and discussed, and where disagreement arose, the rubric was adjusted and revised.
2.2 Sample selection
A sample of project descriptions for this study was selected from the CS Track database (De-Groot et al., 2022; Santos et al., 2022), which aggregates data from 59 citizen science project platforms, collected primarily by an automated web crawler. In cases where a project was presented on more than one platform, it is listed here under the name of the platform it was first extracted from. At the time of writing this paper, the CS Track database contained information on more than 4,900 Citizen Science projects worldwide. The distribution of projects according to their platform source is provided in Table 2.
TABLE 2 | Platform distribution for the entire CS Track database, filtered dataset including only English-language project descriptions with a word count between 100 and 500, and the random sample used for the analysis of this study.
[image: Table 2]For the purpose of this study, we applied two filters to generate our sample (see Figure 1). First, due to the authors’ language skills, we created a dataset containing only English-language project descriptions, resulting in a subsample of 2,949 projects. This excluded a number of major citizen science platforms from non-English speaking countries such as Iedereen Wetenschapper from the Netherlands, which accounts for 5.4% of project descriptions in the CS Track database, or OPEN Observatoires Participatifs des Espèces et de la Nature, which accounts for 5%. We then filtered all descriptions according to their word count (see Figure 2), descriptions which consisted of less than 100 or more than 500 words were excluded. This threshold was set as texts of less than 100 words cannot be expected to contain a significant amount of information. Project descriptions of more than 500 words are less likely to be read in their entirety than shorter texts (Meinecke, 2021) and thus ill-suited to the task of capturing the readers’ interest and prompting them to join the project. This second round of filtering excluded an additional 1,666 project descriptions, leaving a dataset of 1,283 useable texts. The distribution of these projects according to their platform source was significantly different to that of the whole dataset, as can be seen in Table 2, with an abundance of projects from one platform (SciStarter).
[image: Figure 1]FIGURE 1 | Diagram of the sample selection process.
[image: Figure 2]FIGURE 2 | Distribution of English language project descriptions from the CS Track database according to their word count.
Using this dataset, we created a random sample of approximately 10% of project descriptions by applying the “random” function of RStudio. In total, we analyzed the descriptions of 120 citizen science projects from 16 different online citizen science platforms. The distribution of the sample in terms of platform sources resembles that of the abridged 1,283-project dataset (see Table 2). During the analysis process, 6 project descriptions were excluded from the final sample because they did not contain any indication of engaging the public in research processes.
2.3 Coding
Following the establishment of rubric validity, 10% of the project description sample was randomly selected and independently coded by the authors and the third coder introduced above. Results were compared and discussed where disagreement occurred. This was followed by a second round of coding of an additional 10% of the sample.
To increase reliability of the results, and since at this stage intercoder reliability of over 90% of agreement was not established for all categories, an additional 10% of the sample was coded by all 3 coders, whilst highlighting specific places where coders were not confident of their coding decisions. Inter-rater reliability was calculated for all items, excluding those with low coding confidence, and was found to be over 90% for all categories. In those cases where coding was challenging, results were compared and discussed to reach full agreement. In total 36 project descriptions were coded by 3 independent coders. Calculations of the inter-rater reliability for each category, with and without the low confidence coding, are presented in Supplementary S2.
Following the coding reliability check, the remaining 80 projects were coded by one of the two authors. As in the last round of the reliability check, coders indicated places of low confidence, which were then discussed to reach full agreement.
3 RESULTS
To assess the quality and comprehensiveness of citizen science project descriptions found on online platforms, our analysis focused on 10 key elements contributing to engaging and effective project descriptions. In this section, we present the results of our analysis, which revealed several important aspects relevant to prospective participants that are missing in many project descriptions. Our results first present findings on the first key element—project overview, followed by the remaining elements divided according to the three dimensions of citizen science projects described above: 1. purpose and expected outcomes 2. methods of operation 3. volunteer and community management.
3.1 Project overview
A project overview is an important part of project descriptions as it provides a clear and concise summary of the project’s main objective, scope, and expected outcomes. It can quickly capture the attention of potential participants and help them understand the purpose and value of the project and make a swift decision as to their involvement.
Yet, our analysis reveals that only 30 of the projects in our sample (i.e., 26.3%) begin their descriptions with a clear and concise one-sentence summary of the project (Figure 3). An example for a good project overview is: “[Project name] is a network of citizen scientists that monitor marine resources and ecosystem health at 450 beaches across [name of place].” In 38 cases (33.3% of our sample), a project overview was present, but either lengthy and unfocused or spread across two sentences. An example for such a lengthy and detailed project overview is “[The project] needs volunteers to undertake surveys for grassland birds, such as [names of birds], along established routes and in managed grasslands, and to collect data on bird abundance and habitat characteristics.” A more extreme case is split into two sentences: “[The project] was initiated in 1983 to provide a mid-summer estimate of the statewide [type of bird] population. On the third Saturday in July each year, volunteers survey assigned lakes, ponds, and reservoirs from 8:00 to 9:00 a.m., recording the number of adult [bird], subadult [bird] (1–2 year olds), and [bird] chicks on the water body, as well as relevant human and wildlife activity.” An additional 40.4% of project descriptions make no attempt to open with a project overview and instead dive straight into the historic or scientific background of a project. One project, for example, started by explaining that “Scientists have flown over and systematically photographed the [name of year, place and animal] migration. This herd of [animal], estimated in 2013 to number around 1.3 million […]. An estimate of the [animal] population is completed by counting the number of [animals] in a large number of images.”
[image: Figure 3]FIGURE 3 | Percentage of projects descriptions coded as “poor,” “fair” or “good” in the category “one-sentence overview.”
3.2 Objectives and expected outcomes
Project goals were outlined in 96 of the descriptions in our sample (i.e., 84.2%) (Figure 4), yet only 31.5% met the criteria for a “good” project goal, as defined above. An example for a good project description is: “The purpose of this project is to record the occurrence and location of [ecological phenomenon] throughout Europe”. A further 56 (or 58.3%) of project descriptions, did not present goals explicitly enough and were thus categorized as “fair.” One example of a description that implies project goals without explicitly framing them as such, is the following: “The [project] provides a harvest-independent index of grouse distribution and abundance during the critical breeding season in the spring.” Another description states that “[these activities] allow us to test fire mapping, interpret plant responses and assess changes to animal habitats.” Yet another project informs the reader that “These data will be used to create a snapshot of seabird density”.
[image: Figure 4]FIGURE 4 | Percentage of project descriptions coded as “poor,” “fair” or “good” in the category of “goals” (top) and as “not mentioned” or “mentioned” in the category of “impact” (bottom).
In terms of goal subcategories (scientific, social and policy), scientific goals, such as collecting data, closing data gaps and answering research questions, were most commonly referred to (namely, in 82.5% of project descriptions coded as “good” in the category of goals). Both social goals related to public discussion, education and communication and policy-related goals were mentioned much more rarely, namely, in 25% and 22.5% of cases respectively (Figure 5).
[image: Figure 5]FIGURE 5 | Breakdown of the types of goals (top) and impact (bottom) indicated by project descriptions. % are of those descriptions coded as “good” in the category of goals and “mentioned” in the category of impact.
Information about the project’s impact appeared in nearly 50% (N = 56) of the project descriptions we analyzed. Of these, 33 projects (58.9% of those which indicated their impact) mention scientific impact and 32 (57.1%) were coded for policy-related impact. For instance, one project specified that they create tools “that researchers all over the world can use to extract information” (scientific impact), while another one stated their project conducts “research that will ultimately help protect our fragile environment” (environmental-policy impact), Social impact was referenced in 20 project descriptions (35.7%). One of these points out that data collected by their project are “used in actions of environmental education.” Another project explains that its activities “promote a process of awareness and self-reflection on the reality of people with mental health problems.” While the impact statements are sometime vague, they remain important elements in the text, as they provide context for the projects’ long-term contributions.
3.3 Method of operation
“Method of operation” refers to the inner workings or mechanics of a citizen science project, i.e., to the specific procedures and activities it uses to achieve its goals and engage participants. This includes the tasks participants are asked to complete in the project, the project’s target audience, training and didactic resources offered to participants, and information on how to join the project.
Activities and tasks associated with participation in the respective citizen science project were mentioned in 83.3% of all project descriptions we studied (Figure 6). However, the majority of these texts (63.2%) contain only partial information on location, date, tools and equipment, or required time commitment. Examples for incomplete descriptions of activities and tasks (which were coded as “fair”) include: “submit your observations”, with no specification of the nature or location of the observations, “transcribe information from the specimen labels”, with no refence to the technology used or time commitment, and “tracking a tree’s growth”, with no explanation on what this task entails. On the other hand, nearly one third of the descriptions we analyzed were coded as “good” because they contained detailed and informative explanations of the project activities. One project, for example, summarized the citizen scientists’ tasks as follows: “Using [app and website]: Stop 3–5 times along a pre-determined route and spend 5 min at each spot photographing/recording every insect that you see.” This example detailed the technology used (name of platform), location (along a pre-determined route) time investment (5 min * 3–5 times), and detailed task (photographing/recording every insect). In another project the activity was described as: “Participants register the nest boxes in their gardens or local areas and record what’s inside at regular intervals during the breeding season,” indicating location (gardens or local areas), task (record what’s inside their nest boxes) and timing and duration (regular intervals during the breeding season).
[image: Figure 6]FIGURE 6 | Percentage of project descriptions coded as “poor,” “fair” or “good” in the categories of “activities/tasks” and “target audience” (top) and as “not mentioned” or “mentioned” in the categories “training & educational materials” and “information on how to join” (bottom).
In terms of target audience, more than half of the descriptions in our sample (57%) failed to make any reference to the projects’ intended audience. 17.5% contained vague or superficial statements (e.g., “anyone in NSW” or “distributed global players”). Only 25.4% mentioned specific groups, equipment needed in order to join or required skills. One project, for instance, is explicitly geared towards “people who go on regular beach walks, boat trips, or scuba dives”, another project description informs readers that “Absolutely anyone can join this project—all you need is an internet connection and plenty of free time!”.
Training processes and educational resources offered to citizen scientists were only referred to in 24.6% of the descriptions in our sample. Frequently mentioned types of training or instructions include downloadable guides, information sheets or video tutorials. A handful of project descriptions talked about in-person training or lesson plans for teachers.
Concrete, practical information on how to join the respective projects was only provided in 50% of the cases we analyzed. Typically, prospective participants are asked to “to sign up,” “Create a free account,” “download the mobile app” or “Click on the “Get Started” button.” In some cases, they can directly “upload [their] observations” or “submit [their] data.” A handful of projects require registration via email.
3.4 Volunteer and community management
Volunteer and community management refers to the processes and strategies used to effectively engage, recruit, and retain volunteers and community members who are involved in a citizen science project. On the level of project descriptions, this includes explaining which benefits participation will have for those who decide to join the project, whether they will have access to project outcomes and findings, and how their contributions will be honored and recognized. This dimension was remarkably underrepresented in the project descriptions analyzed, with 79 project descriptions ignoring it completely.
A mere 15.8% of project descriptions contained information on how volunteers can benefit from participating in the project (Figure 7). In the vast majority of those cases, the benefits mentioned are related to learning, i.e., to acquiring new skills and knowledge. For example, one project provides participants with “new ideas for attracting wildlife to your backyard and community.” Another project offers a “fun way for young people and other members of the public to learn alongside experts”. In a few cases, learning was associated with citizen scientists’ health and safety - like in the project that ”...has helped waterfront residents[...] learn what makes for safer oysters and clams” or the one where participants “learn more about the existing resources for disaster and crisis management in their surrounding.”
[image: Figure 7]FIGURE 7 | Percentage of projects descriptions coded as “not mentioned” or “mentioned” in the categories “benefits of participation,” “recognition for citizen scientists” and “access to results.”
Similarly to the underrepresentation of participant benefits, only a small number of project descriptions (17.5%) detailed how participants may be able to access project outputs. Most cases which do describe access to data indicate that datasets and results are available for viewing or download on some form of website. One project description mentions that, after the end of the project, participants “will receive a research report summarizing the results and findings of the whole project.”
Finally, a paltry 6.1% of project descriptions contain details on how the contributions of citizen scientists will be acknowledged and recognized. Examples include being “listed as the collector” of a specimen displayed in a public exhibition or earning credit in the platform dashboard. A handful of project descriptions include expressions of gratitude, such as “Thank you to everyone who helped us transcribe the slides”, or of appreciation, e.g., “[the project] believes that the citizens of coastal communities are essential scientific partners”.
In summary, of the three project dimensions identified above (objectives and expected outcomes, method of operation, and volunteer and community management), the one discussed most prominently in the project descriptions in our sample was the first. Although impact is significantly less represented than goals, jointly this dimension has an average omission rate of just 33.4%. At 48.9%, the average omission rate of the second dimension, methods of operation, is significantly higher, which indicates that many project coordinators do not devote much attention to the practical or technical aspects of their project’s day-to-day workings when writing project descriptions. Finally, volunteer and community management clearly is the most underrepresented dimension of the three, with an average not-mentioned rate across all categories of 86.9%.
4 DISCUSSION
This paper aims to assess the quality and comprehensiveness of citizen science project descriptions found on online platforms. Our analysis focused on several key aspects of project descriptions, including an overview of the project, its purpose and expected outcomes, the level of detail provided about projects’ methods and operation and about its approach to volunteer and community management. Through a systematic review of a sample of citizen science project descriptions, we identify areas for improvement and provide recommendations for enhancing the effectiveness and impact of citizen science initiatives.
We found that citizen science project descriptions vary greatly in terms of their content, length and style. In fact, over 50% of project descriptions in the CS Track database did not even meet our inclusion criteria, in terms of their length. Approximately half of the project descriptions stored in the CS Track database contain less than 100 words, meaning that key information on the project such as technology used, tasks to be completed and benefits of participation is inevitably lacking. Other project descriptions are extremely long with over 1,000 words and provide extensive detail and scientific background which may be difficult for participants to follow (Meinecke, 2021). One notable observation from the analysis is that the style of writing in many project descriptions tends to be overly academic. Even among project descriptions with an appropriate word count (100–500 words), we found descriptions which provided lengthy and excessively technical explanations of the project’s background and scientific context that make the text difficult for non-experts to understand. Overall, the style of writing was often more suited to an academic abstract than to a project description targeted at a general audience. This may be attributable to the fact that the majority of citizen science project coordinators and leaders come from a scientific background and have experience writing for such an audience. Yet, writing for non-scientists demands a different skill and style, which many scientists are not trained for (Salita, 2015). Popular science writing begins with the most important issue up front, followed by the scientific background and other technical details (Rabe and Vaughn, 2008). Yet, instead of opening with a succinct overview of the project, the descriptions we analyzed tended to start by providing background information on the field of study, describing the state of the art and identifying a research gap. As a result, the participatory dimension and the roles of citizen scientists in the project are only briefly mentioned towards the end of the description (or in some cases not at all). While this structure is perfectly appropriate for an academic abstract, it is not well-suited to capturing the attention of non-academic readers and motivating them to join. This is quite unfortunate since project descriptions are often the first point of contact between a citizen science project and prospective participants and thus play a crucial role in recruiting volunteers.
Our findings further demonstrate that of the three dimensions of project descriptions, the first dimension, purpose and expected outcomes, received the most attention. While goals were not always explicit, they were present in 84.2% of project descriptions, with the majority of goals being of a scientific nature. Mentions of impact, on the other hand, were spread more evenly across scientific, policy and social aspects. The comparatively strong presence of these elements within project descriptions suggests that project leaders view them as important elements of project communication. Alternatively, this could be derived from the academic style writing which includes an emphasis on the goal of the study alongside its contribution for research and practice (Bray et al., 2012).
The second dimension, which encompasses the methods and operations of projects, featured much less prominently, meaning that the practical and technical aspects of day-to-day participant engagement were not sufficiently emphasized in project descriptions. This finding raises questions about the extent to which project coordinators are effectively conveying the operational aspects that contribute to participant engagement and project success. If potential participants do not understand the tasks they are asked to complete, or who the project is targeting, they are less likely to join the project as participants (West and Pateman, 2016; Hart et al., 2022).
The third dimension, volunteer and community management, emerges as the most underrepresented aspect across all categories, with an overwhelmingly high omission rate for all three elements (benefits, recognition and access to results). It is evident that project descriptions often fail to address the crucial role of volunteers and the management strategies implemented to support community involvement. This highlights the absence of a participant-oriented approach to project management as reflected by project descriptions. As volunteer support, recognition and community engagement are vital for the success and sustainability of citizen science projects (de Vries et al., 2019; Asingizwe et al., 2020), it is crucial that these are adequately reflected within project descriptions.
4.1 Writing effective project descriptions
As discussed above, a significant portion of the project descriptions we analyzed were written in the format of a paper or conference abstract. Stylistic conventions typical of academic writing make the text less attractive for non-scientist audiences and may also be to blame for the rather indirect or implicit way project descriptions present information. Often, the clarity and accessibility of a project description could be improved significantly by applying the following three principles:
1. Explicitly mention your project and what it will do—make sure the project is the subject of your sentence and avoid writing in a way that leaves the reader to guess the connections between the project and its activities. For example, rather than writing: “In order to be able to make better predictions about future climate change, scientists need to know more about how decomposition occurs,” make the project and its activities more visible by stating: “By collecting data about decomposition, this project will help scientists make better predictions about future climate change”. Whilst the change in style may seem trivial to some readers, others will find the second version more accessible and clear, as it does not expect them to infer that the project will provide information scientists need.
2. Avoid the passive voice–mention the persons or teams conducting the research and write your message directly to your reader. Writing in the active voice will help you highlight and acknowledge the work scientists and citizen scientists are doing in the project. It will also make it easier for you to explicitly state which activities participants will be engaging in. For instance, instead of writing “Through this project, ten thousands of documents will be annotated and made available to interested researchers and members of the public” you could inform the reader that “Together with the project team, you—our volunteers—will annotate ten thousands of documents, making them available to interested researchers and members of the public.” As this example shows, a simple change in syntax affects both the tone of a sentence and the message it conveys.
3. Be brief and to the point—Do not include an excess of information, particularly regarding technical aspects or the scientific background of the project. Try to find the right balance between providing all the information prospective participants may need, while not overwhelming them with too many details. For example, “This project looks at the seasonal migration patterns of two bird species—black storks and common cranes” is much easier to understand than the much more detailed version: “This project looks at the seasonal migration patterns of the black stork (Ciconia nigra, native to Portugal, Spain, and certain parts of Central and Eastern Europe, migrates to sub-Saharan Africa) and the common crane (Grus grus or Eurasian crane, mainly found in Eastern Europe and Siberia, migrates to the Iberian Peninsula and northern Africa)”. While the additional pieces of information included in the latter version may be relevant in the project context, they hamper the comprehensibility of the text and are in all likelihood not pertinent to the readers’ decision on whether they would like to join the project or not.
Additional recommendation for writing project descriptions alongside advice on style and format, can be found in the project description template this study was inspired by (Golumbic and Oesterheld, 2022). Furthermore, some online tools exist for supporting writers in improving the readability of their texts for lay audiences. Examples include the De-Jargonizer1, a free online tool developed by Rakedzon et al. (2017) which identifies overly technical words, jargon and complex phrases in the text, or the Hemingway Editor App2 which highlights lengthy, complex sentences, common errors and uses of the passive voice. These tools have been tested with students and shown to enhance their writing skills and improve the reader-friendliness and accessibility of texts (Capers et al., 2022; Imran, 2022).
4.2 Study limitations and future research
While this study aimed to utilize a representative sample of citizen science project descriptions, a number of limitations influence the results and interpretations. First, as the analysis was conducted in English, all projects presented in other languages have inevitably been excluded from the analysis. The results of this study therefore may not pertain to non-English platforms. Additionally, since the CS Track database contains information on citizen science projects extracted from a wide range of platforms, differences may occur in the way project descriptions are presented, which in turn influenced our analysis.
On some platforms, for example, information on the project is spread across several tabs, like in the case of Zooniverse which has a landing page, and an “About” section consisting of five tabs - Research, The Team, Results, Education, and FAQ. In these cases, and for reasons unknown, the web crawler sometimes extracted text only from one or two tabs leaving out crucial information. While we excluded any descriptions that were evidently disjointed (i.e., not part of a coherent running text or narrative), we decided against manually correcting these crawler errors since doing so would further bias our sample and in many cases have resulted in a project description exceeding our word limit. SciStarter, which accounts for 60% of the texts in our sample, asks project coordinators, to fill in a form containing both text fields (e.g., “goals,” “tasks” and “description”) and drop-down menus (e.g., “average time,” “ideal frequency”), in addition to submitting a full project description. As a result, project pages on SciStarter usually contain both structured and unstructured information. The CS Track web crawler mainly extracted the unstructured information (i.e., the running text contained in the “description” field), meaning the information added in the platforms’ pre-defined fields is sometimes absent in our sample. On iNaturalist (which constitutes 3.3% of our sample) all observations submitted by citizen scientists are by default visible and accessible on this platform. Accordingly, project coordinators may not see any reason to include information about “access to results” in their descriptions.
However, while limitations of the web crawler and the structure and characteristics of the platforms themselves have inevitably influenced the results of our analysis, the main argument presented in this paper still holds. Vital pieces of information about a citizen science project should always be included in the project description itself, even if they are also written elsewhere—in other tabs or structured sections of the platform. Otherwise, website visitors are forced to click and/or scroll through several pages to find the information they seek. Some readers may not be willing to invest the time and effort needed and instead simply move on to the next project.
We also acknowledge that while this analysis was based on literature and expert experience and validation, it did not incorporate perceptions of prospective audiences. Future work could examine how non-expert readers perceive and interpret texts. One option would be to present such readers with a selection of texts written in different formats, styles and speech registers, and ask them to assess their attractiveness, clarity and fitness for purpose.
5 CONCLUSION
Citizen science is growing dramatically, engaging thousands of volunteers who contribute daily to a wide range of initiatives, from health to astronomy and biodiversity. As citizen science continues to establish itself as an independent field of study, the pivotal role of science communication becomes increasingly evident. Yet, our analysis reveals that many citizen science project leaders or coordinators fail to incorporate science communication practices when writing project descriptions. Many project descriptions are structured like an academic abstract and do not sufficiently address practical matters of project participation and aspects related to volunteer and community management. These findings highlight a much bigger challenge of citizen science, namely, inclusion and diversity. In other words, project descriptions written in an academic style of writing contribute to the problem of homophily in citizen science—they are more likely to attract participants with university degrees and high science literacy, rather than people with different educational and linguistic backgrounds or abilities. Our findings underscore the need for project coordinators to adopt a more holistic approach, that takes into account all of the project dimensions identified in our rubric, including those related to volunteer support, recognition and community engagement. To ensure readability, project descriptions should be explicit, written in an active voice and include only vital information. Following these guidelines will help project coordinators compose comprehensive, readable and engaging project descriptions and streamline the communication with potential volunteers. Engaging project descriptions will spark the readers’ curiosity, foster a deeper interest in the project’s objectives and encourage their active involvement.
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