University of Essex

Research Repository

Citizen Science in Psychology: Challenges, Opportunities and

Recommendations

Accepted for publication in Behavior Research Methods

Research Repository link: https://repository.essex.ac.uk/43107/

Please note:

Changes made as a result of publishing processes such as copy-editing, formatting and page numbers
may not be reflected in this version. For the definitive version of this publication, please refer to the
published source. You are advised to consult the published version if you wish to cite this paper.
https://doi.org/10.3758/s13428-026-03019-8

www.essex.ac.uk

University of Essex




Citizen Science in Psychology: Challenges,

Opportunities and Recommendations

Eva Van den Bussche**, Kirsten A. Verhaegen®*, Bert Reynvoet!™>” & Gethin Hughes®’

! Brain & Cognition, Faculty of Psychology and Educational Sciences, KU Leuven, Belgium
2 Leuven Brain Institute, Belgium

3 Department of Epidemiology and Public Health, Sciensano, Belgium

4 Department of Sociology, Faculty of Political and Social Sciences, UGent, Belgium

3 Faculty of Psychology and Educational Sciences, KU Leuven Kulak, Belgium

¢ Department of Psychology, University of Essex, United Kingdom

° Shared last authors

* Corresponding author:

Eva Van den Bussche

Faculty of Psychology and Educational Sciences, Brain & Cognition, KU Leuven, Tiensestraat
102, 3000 Leuven, Belgium

E-Mail: Eva.Vandenbussche@kuleuven.be

ORCID: 0000-0003-1894-9380



CITIZEN SCIENCE IN PSYCHOLOGY 2

Abstract

Human society is characterized by an interest in understanding the world and its phenomena.
However, for most of society, science is a distant endeavor, reserved for a select group and a
wide gap exists between scientists and citizens. This gap is even more striking in psychology,
where humans are the study subjects of interest. Citizen science (CS) is a recent approach that
incorporates perspectives of non-professional scientists or “citizens” through their active
participation in scientific research. Because CS remains largely unexplored within several
subdomains of psychology, including cognitive psychology, this review highlights the
opportunities that CS can offer for our field. After situating the relation between science and
society and the emergence of CS in the history of science, we provide an overview of existing
definitions and models of CS, which we then synthesize into a new model. We also describe CS
studies within the field of psychology, with a specific focus on cognitive psychology. Crucially,
we discuss the main opportunities and challenges of CS, zooming in on specific challenges that
CS faces within psychology and cognitive psychology in particular. Ultimately, this review aims
to bridge the gap between psychologists and their study subjects, by stimulating the development

and application of a citizen science approach within cognitive psychology.
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In a recent comment, we highlighted that citizen science, where citizens actively
participate in scientific research, is still underrepresented in the field of psychology and cognitive
psychology in particular, and we advocated for a cognitive citizen science (Van den Bussche et
al., 2024). In the current extensive review paper, we provide a thorough background on citizen
science, define the concept and propose a new citizen science model, give an overview of the
state of the art of citizen science in psychology, with a specific focus on cognitive psychology,
and discuss the opportunities and challenges that citizen science can have within our field.
Ultimately, we propose several recommendations for psychology researchers who want to

embark on citizen science.

The history of citizen science

Ever since its earliest days, humanity has been characterized by a great interest to
understand, explore and control the world and its phenomena. This natural curiosity is what has
always driven the growth of knowledge. Individuals would spend their time studying phenomena
and postulating theories about them. Although some spent a considerable part of their lives
devoted to this curiosity, the formal profession of “scientist” did not exist for most of human
history (Barton, 2003; Beer & Lewis, 1963; Ross, 1962). This implies that science was originally
conducted by citizens (Haklay, 2015; Strasser et al., 2018). Of course, this does not mean that
scientific activities were within reach of each citizen (Hecker et al., 2018). Illiteracy, for

example, created boundaries for citizens to engage in science (e.g., Baten, 2022).

During the 19" century, science started to professionalize and a gap between amateur
scientists and professional scientists started to emerge, as professional science became an

academic endeavor (Barton, 2003; Beer & Lewis, 1963; Ross, 1962). During this time, the term
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“scientist” was first used, although it was not the preferred term (e.g., Barton, 2003; Ross, 1962)
and did not have the same meaning as the one we use today. Initially, the word “scientist” had a
negative connotation, as professionalism and the monetary pursuit of scientific activities were in
conflict with the ideal of the curious intellectual for whom science was a passion, not a business
(Daniels, 1967; Ross, 1962). Only later did the term “scientist” become a more neutral word used
to describe anyone who practices science professionally (e.g., Ross, 1962). The gap between
professional scientists and amateurs widened as science professionalized (Haklay, 2015). The
scientific world started to “purify” science, formulating more specific characteristics of the
scientific method (e.g., Oreskes, 2019) and advocating for a focus on science for its intellectual
value, rather than its usefulness for society (Daniels, 1967). There was a strong tendency towards
“pure” science, and to distinguish “real” science from amateur science (Daniels, 1967; Lucier,

2009).

Over the course of the 20™ century, scientific discoveries have impacted the “average
citizen” more tangibly than ever before, for example through medical advancements (e.g.,
discovery of penicillin, development of vaccines) and technological inventions (e.g., tele-
communication), especially in the decades after World War II (Aguiar De Medeiros, 2003).
However, these advancements were not only a source of hope and progress, but also of fear and
frustration (Jones, 2001; Koerner, 2014; Reed, 2000; Rome, 2003; Strasser et al., 2018). People
became aware of the potential adverse effects of science (e.g., use of the atomic bomb), and
started to fear them (e.g., fear of “mind control”), which was accompanied by a mistrust in and
higher scrutiny of science (Jones, 2001). In the 1960s and 1970s views of science were also
shaped by a more general sense of mistrust of the institutions of government by citizens, who

started to protest against injustice, war and environmental pollution, and demanded more rights
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(Reiss, 2007; Rome, 2003; Strasser et al., 2018). During this period, a radical science movement
emerged within the scientific community that was increasingly critical of the scientific world and
demanded that science should be used for a greater good: for the advancement and benefit of
society (Strasser et al., 2018). This meant science was urged to become more democratic and
accessible for anyone. During this era of science critique, citizens sometimes took matters into
their own hands and particularly focused on topics that science had left unstudied, such as the
impact of environmental pollutants on health (Brown, 1997) and women’s health (Nichols,
2000). By increasingly focusing on science in the interest of society and accessibility of science
to the members of society, these movements show some early resemblances with current-day
Citizen Science (CS). However, they mostly lacked an organized collaboration between
scientists and citizens that characterizes modern CS (Cooper & Lewenstein, 2016). Figure 1
offers a simplified overview of the assumed relationship between science and society over the
past centuries and the recent emergence of CS. When considering this relationship, it becomes
clear that citizens have been involved in science for centuries in various ways. However, the
emergence of CS as we know it today is a fairly new development of the past three decades

(Haklay, 2015; Woolley et al., 2016).
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Figure 1

The relationship between science and society over time and the emergence of Citizen Science.

Science as a Science starts to Science separates Citizens start to Growing
hobby of select professionalize from society, participate in movement of
literate members “ivory tower" scientific activities, organized
of society scientists start to collaboration
advocate for more between citizens
democratic and scientists
science
Pre 19t century 19 century 20t century 1960s-1970s 1990's and onwards
B society Science

At the end of the 20™ and beginning of the 21% century, the arrival of the internet and
social media gave a new boost to the call for more accessible, relevant and transparent science
(Haklay, 2015; Irwin, 2018; Newman et al., 2012). As people found easier ways to join forces
and spread their message and low-cost technology became more available, scientists started to
actively involve citizens in their research (Irwin, 2018). Although several terms have been used
(Haklay, 2015), this approach has been labeled mostly as “Citizen Science”, a term that emerged
in the 1990s (Cooper & Lewenstein, 2016; Haklay, 2015). Since then, the interest in CS has
increased tremendously. Over the past decade, several CS organizations have been founded (e.g.,
Citizen Science Association or CSA, 2013; European Citizen Science Association or ECSA,
2014) and multiple CS conferences have been organized (e.g., CSA conference, since 2015;
ECSA conference, since 2016). Today, the broader scientific community has begun to embrace

CS as a valuable way to approach scientific research questions, with the emergence of large-
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scale projects (e.g., Cooper et al., 2010; Masters & Galaxy Zoo Team, 2019; Meysman et al.,
2020), online platforms to organize CS (e.g., SciStarter), and national and international
organizations facilitating CS (e.g., Citizen Science Global Partnership, ECSA). Additionally, CS
has received increasing attention from large organizations and instances such as the National
Institute of Health (NIH; CITSCI Working Group, 2021), the European Commission (European
Commission, 2021) and the US Government (Federal Crowdsourcing and Citizen Science
Community of Practice; National Coordination Office for the Federal Community of Practice on
Crowdsourcing and Citizen Science, n.d.). Consequently, the number of published studies using
a CS approach has increased over the past decade (see Figure 2). However, for a substantial part
of the scientific community, CS is still undiscovered territory and, as a consequence, the CS

approach is only starting to develop its potential.

Figure 2

Number of published studies using a Citizen Science approach from 1956 until 2025.
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Note. *Publications found in the Web of Science database on December 17 2025, using the
search query: ((((((TI=(citizen science)) OR TI=(participatory research)) OR TI=(co-created
research))) OR TI=(community science)) OR TI=(public participation in scientific research)) OR

TI=(civic science)

What is and isn’t citizen science?

It is difficult to delineate the concept of CS, as there is debate on its exact definition and
diversity in its elaboration (Haklay et al., 2021). Haklay and colleagues (2021) stress that
narrowing down to one simple definition of CS may not be appropriate, as its meaning is specific
to the context and purpose of a particular CS project. Providing an overview of the most
prevalent CS definitions, they argue that it is important to select a definition that is aligned with
the purpose of a specific context (e.g., communicating with other professional scientists, citizens,
funders, policy makers). Still, generally, CS can be regarded as a research approach in which
non-professional scientists, referred to as “citizens”, actively participate in scientific research,
often, but not always, in collaboration with professional scientists (Haklay et al., 2021; Vohland
et al., 2021). The ECSA (2015) has created the Ten Principles of CS, in which they stress, among

other aspects, the importance of active involvement of citizens in scientific research.

There is great variety within CS research, which has led several researchers to create
models of CS, identifying different types of CS. One prominent model of CS was proposed by
Bonney et al. (2009). This model distinguishes between contributory, collaborative and co-
created research. Contributory research is designed and planned by scientists. Citizens are
involved by contributing to the project, usually by providing data, such as observation data,

personal records or data generated using the computing power of their personal computer (i.e.,
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distributed computing or volunteered computing). Collaborative research is also designed and
planned by scientists and citizens also contribute data to the project, but in addition, citizens are
involved in the refinement of the design, the analysis of data or the communication of research
results. Thus, it involves more active participation that goes beyond data providing. Co-created
research is collaboratively designed, planned and carried out by scientists and citizens. This
means at least some of the citizens are involved in most to all steps of the research cycle.
Research conducted entirely by citizen scientists, with limited or even no involvement of

professional scientists, would also be considered co-created research under this model.

The model by Bonney can be depicted as a pyramid, based on the level of citizen
participation. Several variations of this pyramid model of CS exist, typically dividing citizen
participation into in four categories (e.g., English et al., 2018; Marks et al., 2022; OpenScientist,
2013). As seen on Figure 3, the category with the minimal involvement level serves as the base
and the most active level as the top of the pyramid. OpenScientist (2013) explains that the
pyramid visualization is particularly fitting, because there are fewer projects available and fewer
citizens involved per project at the highest activity level (i.e., the top of the pyramid). In other
words, the pyramid reflects how common projects in each category of the pyramid are and how

many citizens are involved in these projects.
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Figure 3

Example of the pyramid model of Citizen Science.
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Note. From Marks et al. (2022). Copyright CC BY.

While Bonney’s model is widely appreciated for its clarity and practical categorization of
citizen participation, it primarily focuses on which steps of the research cycle citizens engage in.
A final prominent model proposed by Haklay (2013), builds on this foundation by adding
another important dimension: the nature of the contribution citizens make. Rather than grouping
projects solely by participation type, Haklay’s model also differentiates levels based on whether
citizens provide non-cognitive resources (e.g., time or computing power) or actively contribute
their cognitive skills and decision-making. This perspective offers a more nuanced understanding
of citizen involvement, highlighting that participation is not only about the nature of tasks but
also about the depth and type of engagement. The model contains four levels of CS. The first
level is the level of crowdsourcing, wherein citizens act as sensors in their environment (e.g.,

measuring air quality by installing sensors around their home) or participate in volunteered
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computing (i.e., researchers use the unused processing capacity of citizens’ personal computers
for calculations that require large computing power). In other words, citizens provide a non-
cognitive resource to the researchers. The second level is the level of distributed intelligence,
where the cognitive ability of citizens is used as a resource by asking them for example to collect
data (e.g., watching and/or counting birds in their garden) or conduct a simple interpretation
activity (e.g., identifying galaxies, comets and asteroids by observing the night sky). The third
level is the level of participatory science, which involves participation in the definition of
problems and questions, as well as the design of the study. Afterwards, citizens collect the data,
after which scientists analyze and interpret the data. The fourth level is the level of extreme
citizen science, where citizens participate in the definition of the problem and research questions,
data collection and potentially also in data analysis or even publication of the results. In this type
of CS, the scientists are there to facilitate and guide the process as experts in scientific research.
Similar to the pyramid models of CS, the different levels of Haklay’s model (2013) are defined
based on the level of citizen activity, with the first level having the lowest level of activity and

the fourth level having the highest level of activity.

However, these types of pyramid structures could lead to the assumption that there is a
hierarchy or dependency between the different categories of CS, with the minimal involvement
level as a necessary foundation on which the other categories of CS are built (OpenScientist,
2013), and with the maximal involvement level as the ultimate to-be-strived-for ideal. This is not
the case: CS projects with higher activity levels do not depend on the existence of lower activity
level CS projects. Furthermore, although co-created research constitutes a complete
implementation of CS principles, it is not necessarily the holy grail of CS. In some studies (e.g.,

where the research design process is complex and requires a professional scientific background),
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actively involving citizens in all steps of the research process might not be warranted. We argue
that, although pyramid models might imply that there is a hierarchy in citizen participation, the

optimal level of participation depends on the context and aims of the research.

Towards a new model of citizen science

Although these models provide useful ways of categorizing different types of CS
projects, it is not always easy to determine when a project belongs to a certain category in the
models. This lack of clarity may stem from the fact that CS researchers point out that it is
difficult to delineate the exact boundaries of CS and its subtypes (Haklay, 2013). We argue that
capturing the large heterogeneity of CS projects with a model with simplified discrete categories
is difficult to achieve, due to the specific contexts and unique characteristics of different research
domains. We therefore propose a two-dimensional model of CS (2D-CS). What all previous
models seem to have in common is the focus on two important dimensions. The first dimension
is the level of activity that characterizes the level of citizens’ effort in the project. On the low end,
the effort of individual citizens is minimal (e.g., volunteered computing) or very low (e.g.,
crowdsourcing). On the high end, the effort is high, with citizens participating in multiple time-
consuming activities such as data collection and data analysis. The second dimension is the /evel
of involvement in the design and planning of the research project. On the low end, citizens are
not involved and follow a predefined set of instructions to answer predefined questions. On the
high end, citizens co-create the research questions of the project and are involved in the design of

the research. This two-dimensional model of CS is visualized in Figure 4.
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Figure 4
The two-dimensional model of Citizen Science (2D-CS) based on activity level (dimension 1) and

involvement in design and planning (dimension 2).

High activity level
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Active Co-created
contributory research research
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in design/planning design/planning
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Note. Vertical axis represents the first dimension of level of citizen activity. Horizontal axis
represents the second dimension of level of citizen involvement in research design and planning.
Dots numbered 1 to 6 indicate examples of different types of projects (see main text) and where

they could be situated in this model.

To illustrate how different forms of CS can be situated within the two-dimensional
model, we outline six broad types together with representative examples (see Figure 4, dots 1-6),

but note that this may differ depending on the specific project. These types include: (1)
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volunteered computing where participants donate computing time to scientific purposes (e.g.,
MilkyWay@Home, Newberg et al., 2013); (2) crowdsourced research where citizens generate
data by for example playing games (e.g., The Great Brain Experiment, Brown et al., 2014); (3)
crowdsourced research where citizens aid in analysis, such as classifying information (e.g.,
Galaxy Zoo, Masters & Galaxy Zoo Team, 2019) or generating solutions through online gaming
(e.g., Foldlt, Koepnick et al., 2019; EyeWire, Kim et al., 2014); (4) research where citizens
actively collect data such as registering observations in nature (e.g., bird counting, Nugent,
2020); (5) extreme or co-created citizen science where citizens are involved in most or all
aspects of the research (e.g., Chiaravalloti, 2021); (6) projects where citizens mostly contribute
to the problem definition, research questions or design of studies (e.g., the Dignity Project

Framework, Chapman et al., 2022).

Whether projects in the bottom left quadrant of the 2D-CS model (i.e., low scores on both
dimensions) can truly be regarded as CS is under debate and the answer depends on the
particular scientific domain and the research task that citizens fulfill (Haklay, 2013). In the
natural sciences such as biology and physics, low effort involvement is typically already
considered as CS, given that citizens are typically not involved at all in research in this domain.
For example, Meysman and colleagues (2020) completed a CS project called CurieuzeNeuze
where over 20,000 citizens collected air quality samples across Flanders in order to obtain
important air quality measures that satellites are not able to measure and that are too expensive
for scientists to measure without the help of citizens. Participants simply had to attach a premade
set of sensors to their window and send it back to the lab after four weeks. The citizens were not
involved in the design or planning of the study, nor with analysis, so the required activity level

was low. Still, because of the help of the citizens, the scientists were able to, for the first time,
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create detailed maps of air quality at face height (Irwin, 2018; Meysman et al., 2020). This
provided value for the citizens by informing them on the air quality around their homes and even
acted as a tool for policy change (Huyse et al., 2019). However, domains studying human
participants such as medicine or psychology typically already involve volunteer participants to
some extent in their research. In these domains, the mere participation in data collection would
typically not be considered as CS, unless the citizen plays an active role in one or more of the
research steps instead of passively undergoing specific questionnaires, interviews, experiments
or tests (Haklay, 2013). For example, in the BBC Internet study (Reimers, 2007) thousands of
people completed a web-based survey and a series of cognitive tasks (see also Nosek et al., 2002
for a similar web-based approach and Reips, 2001 for an overview of web-based data collection
in psychology). In addition, platforms exist that group several ongoing (psychological) studies or

tasks seeking volunteers (e.g., https://psych.hanover.edu/research/exponnet.html,

https://childrenhelpingscience.com/ or LabintheWild as described in Reinecke & Gajos, 2015).

While web-based data collection certainly brought participation in science closer to citizens, the
role of the citizens in these and other web-based studies is typically limited to providing data.
Similarly, in experimental psychology, it is typical to recruit volunteer participants that are tested
in specific predefined lab experiments, where they simply follow instructions without any
participation in the formulation of the research questions, analysis or interpretation. Furthermore,
data is collected from them, not by them. Thus, in the 2D-CS model, this would place this type of
research in the bottom left quadrant (i.e., low activity level and no involvement in design and
planning). In other words, these volunteer participants are subjects of, rather than active
participants in the scientific research at hand. However, as volunteer participants do provide their

cognitive resources to generate data, one could argue that most of the research in these domains
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is low-level CS, and can be placed in that bottom left quadrant of the 2D-CS model. This is
recognized as such for large-scale open-entry online crowdsourcing studies (for an overview, see
Li et al., 2022), but not for studies that basically use the same approach on a smaller scale. In
human-centered sciences, studies where participants have a more active rather than passive role
are more easily labeled as CS (i.e., top left quadrant of the 2D-CS model). For example, in the
medical field, Lebeer and colleagues (2023) recently received the first European Union Prize for
Citizen Science (Team Isala, 2023) for a project where they instructed 3345 women how to self-
collect a vaginal sample. Through this project, they were able to generate knowledge about
reproductive health in the general female population that was previously scarce. Where
participants would typically be tested in the lab without any active participation, this project
involved women who applied to receive a test-kit, learn about the sampling procedure, self-
sample and send the sample back to the lab. Hence, the citizens were actively participating data-
collectors, albeit still with relatively low effort. In other words, if and when a study is labeled as
CS seems to depend on whether the involvement of the participants goes beyond what is typical
for a given field, both in terms of quantity and quality. One could also argue that attaching
sensors, donating computing time, completing questionnaires or taking part in experiments for
purposes that were determined and designed by researchers does not really actively involve
citizens in the scientific process, which would go against the idea of CS. Indeed, passive citizen
participation can prevent a feeling of meaningfulness that citizens experience during
participation in research and even lead to alienation (Malmgqvist, 2019). Establishing a shared
commitment between citizens and researchers by connecting participants to the research project
(e.g., by informing them about the goals of the study and the potential outcomes), or by more

actively involving them can mitigate this risk (Schonfeld & Rasmussen, 2019).
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In the upper-right quadrant of the 2D-CS model, we situate CS projects in which citizens
are actively involved not only in the design and planning of the study (including formulation of
research questions), but also actively participate in most to even all phases of the research cycle.
This form of CS is sometimes also referred to as co-created research or “extreme CS”
(Chiaravalloti et al., 2022; Haklay, 2013; Stevens et al., 2014). Extreme CS has been used in
conservation projects with local populations. For example, Chiaravalloti (2021) led a project that
helped local fisher families in Brazil map their traditional fishing territory and practices in the
use of natural resources after being displaced due to the protection of the wetland area in which
they lived. The local families involved in the project were guided in a series of decisions and
ultimately collected data to create maps. The output of the project directly led to the creation of a
large community reserve for these fisher families (Chiaravalloti, 2021). In some fields, such as
education, co-created research with teachers and pupils has already been implemented quite
commonly for decades, often under the term “participatory (action) research” or PAR (Cornish et
al., 2023; Jacobs, 2016). For example, Parrello and colleagues (2019) conducted participatory
action research on educational wastage together with teachers in schools in disadvantaged areas,
involving the teachers from the generation of hypotheses to the implementation of research
outcomes in practice. CS can be seen as an extension of PAR: they both aim to include non-
professional scientists in research, but PAR typically involves citizens with lived experience to
tackle societal issues (Cornish et al., 2023), while CS encompasses citizen involvement in all its
forms. In that respect, PAR is typically less focused on the generation of new (academic)

knowledge and more on the creation of solutions for citizens (Parrello et al., 2019).

In sum, the two-dimensional model we propose is able to include all types of CS projects

and shows that the CS approach is easier to grasp as a continuous rather than a categorical
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concept with varying levels of citizen activity and involvement in design and planning. The
model offers the flexibility to capture the heterogeneous nature of CS initiatives, and does not
impose strict boundaries between categories of CS. Intriguingly, projects situated in the bottom
left quadrant of this model can be identified as CS or not, depending on the field of study. We
note that sample size also plays an important role in CS and might be (in part) determined by the
two dimensions in our model. As suggested by OpenScientist (2013), projects will arguably
involve fewer citizens as the required activity level and involvement in design and planning
increases, although this does not necessarily need to be the case (see for example Gignac et al.,
2022). Furthermore, within a single project, multiple approaches with differing positioning
according to the two dimensions can be incorporated (e.g., a smaller sample is involved in design

and planning and data collection, while a larger sample is involved only in data collection).

Citizen science in psychology

As argued above, whether studies in the bottom left quadrant of the 2D-CS model can
truly be regarded as CS is debatable and depends on the particular scientific domain. In
psychology, mere participation in data collection would typically not be considered as CS, as this
would basically render almost all research in psychology CS. This is also the position we will
take here: we depart from the premise that CS in the field of psychology requires that the citizen
plays an active role in one or more of the research steps instead of passively providing data and
time. As such, studies that can be categorized in the bottom left quadrant of our model, will not

be considered here.

As Figure 5 illustrates, most published CS studies can be situated in domains within the

natural sciences (e.g., biology and environmental sciences) (Tauginiené et al., 2020). In contrast,
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CS, that goes beyond low-level CS as argued above, is still relatively unexplored within
psychology (Funke, 2017), and especially in some of its subdomains. Using the search string
described on Figure 5, only 5.9% of the published CS studies so far are published with a subfield
of psychology as main/first Web of Science category (e.g., Psychology Multidisciplinary,
Psychology Clinical). One reason for this underrepresentation may again be the inconsistent
definitions of CS across research fields. For example, a study in environmental sciences where
citizens place sensors in their homes might be labeled as CS, whereas a study in psychology
where citizens complete a questionnaire would typically not. As noted above, passive citizen
involvement is generally not considered CS in our field, while it may qualify as CS in other
domains. In psychology, where most data are collected from humans, the definition of CS tends

to be stricter: active involvement of citizens is usually required for a study to be classified as CS.

Projects with higher levels of citizen activity or involvement in design and planning are
scarce within certain domains of psychology, although in others they are increasingly emerging.
Some participatory CS initiatives have been carried out, particularly in fields such as
psychopathology, mental health, and neurodiversity. In 2009, Becker and colleagues already
advocated for community-partnership research to help distribute empirically-supported
interventions for psychopathology, and den Houting et al. (2020) showed that community
stakeholders call for increased community engagement in autism research. A recent systematic
review by Todowede et al. (2023) identified nine CS studies within the domain of mental health,
one of which used a co-creation approach where high school students proposed and explored
local sustainable changes in the neighborhood to increase youth social inclusion (Winther et al.,
2023). In a CS project by Bonhoure et al. (2023), citizens, including people with mental health

conditions, co-created experiments with social dilemmas to map social interactions within the
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mental health community. Similarly, within the neurodiversity field, Fletcher-Watson et al.
(2019) called for autistic voices to be used to shape the future of autism research. This rallying
call has been taken up by many researchers in this field. As an example, Sonuga-Barke et al.
(2024) incorporated the voices of neurodivergent people in a research program aimed at

understanding the role of emotional experience of neurodivergent youth.

Figure 5

Tree chart of top ten Web of Science categories with citizen science publications

1,673 557

Public Environmental Occupational Health En’vironmentalsdences Environmental Studies

Biodiversity Conservation Health Care

1,217 Sciences

Education Educational Research Services

Note. Publications found in Web of Science database on December 17 2025, using search query:
((((((TT=(citizen science)) OR TI=(participatory research)) OR TI=(co-created research))) OR
TI=(community science)) OR TI=(public participation in scientific research)) OR TI=(civic

science)

Citizen science in subdomains of psychology: Cognitive citizen science as a case study
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The examples above show that, in some subdisciplines within psychology, CS is
increasingly emerging. However, in others, such as cognitive psychology, CS is currently almost
non-existent. This is startling, as we argue that CS can provide excellent opportunities for
enriching cognitive research. As cognitive psychology aims to unfold how humans think,
perceive, talk, decide, memorize, reason and navigate, CS can offer a broader, more diverse and
real-life perspective. Cognition is intertwined with daily life throughout the lifespan, so all of us
have lived-experience about cognition. Cognition develops tremendously during childhood,
supported by parents and teachers. As adults, we face numerous cognitive challenges, such as
studying, learning new skills, and meeting work demands. Older adults experience some
cognitive decline at a certain point, which can impact their independence and quality of life
(Murman, 2015). Numerous individuals will face cognitive impairment during their lives (Allen
et al., 2018; Hale et al., 2020). Even scientists studying cognition are subject to the boundaries of
cognition. It is therefore safe to say that cognition is personally relevant to all humans, and many

of these unique perspectives currently remain unexplored.

Beyond practical and ethical challenges (see below), deeper philosophical factors may
help explain why CS remains rare in psychology, and especially in cognitive psychology, where
laboratory studies are often the norm. The field has traditionally operated within a positivist
paradigm that prioritizes objectivity, control, and replicability as markers of scientific rigor
(Oreskes, 2019). Inviting citizens to co-create research questions or designs challenges these
assumptions by introducing subjective perspectives and context-specific priorities. This might
lead some researchers to fear that neutrality becomes compromised and that the role of the
trained scientist as the gatekeeper of research might be in danger (Funke, 2017). Accepting

citizen input therefore requires a shift toward a relational and constructivist view of science,
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where knowledge is co-produced rather than discovered. As Gergen (2015) argues, research is
not merely a mirror of reality but a “world-making” activity with collaborative meaning-making
as a cornerstone. This perspective aligns with broader calls for democratizing science (Hecker et
al., 2018) and integrating participatory approaches into psychological research (den Houting et
al., 2020). Embracing CS in cognitive psychology therefore demands not only methodological
innovation, but also a cultural shift toward recognizing the legitimacy of participatory and

context-sensitive approaches.

Furthermore, several methodological factors likely contribute to the scarcity of CS
initiatives in cognitive psychology. First, high-involvement CS approaches often rely on
qualitative methods, such as interviews, focus groups, or participatory workshops (Cornish et al.,
2023). These methods might be less familiar and sometimes even undervalued in cognitive
psychology as opposed to controlled experimental designs. Second, our field emphasizes
experimental control and standardization, which might be more difficult to maintain in real-
world settings where CS typically operates. Many cognitive tasks require precise timing and
controlled environments, making them trickier to implement outside the lab or via citizen-led
protocols. Third, involving citizens in data collection introduces concerns about data quality and
adherence to protocols, particularly in paradigms where small measurement errors can

significantly affect results.

Today, only a few cognitive psychology researchers have adopted a CS approach in their
research. Crucially, these studies show that the methodological hurdles can be overcome, and CS
is feasible in the field of cognitive psychology. In the United Kingdom Booth and colleagues
(2020) carried out a large-scale CS study on the impact of classroom breaks to perform physical

activity on cognitive performance in schools across the country, with over 7000 participating
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children. In this study, volunteering teachers guided children in collecting data of themselves,
while also educating them on the scientific method. Using this approach, the researchers were
able to address shortcomings in the existing literature on the topic, such as a lack of statistical
power and the failure to consider important mediators (Booth et al., 2020). The study showed
that outdoor activity improved pupils' cognition and wellbeing compared to other activities, and
hence was able to provide support for wide-spread practices that were not yet well-researched
(Booth et al., 2020). After analysis, the children received their summarized individual results,
and anonymized group-level results were given to teachers so that they could use them for
discussion in class, along with provided materials on physical activity and scientific
methodology. Another CS study by Szigeti et al. (2021) on the effects of psychedelic
microdosing on cognitive function and psychological well-being, trained citizens to collect their
own data and to self-anonymize. Note that data collection went beyond passively having data
collected from participants, as they self-administered the microdoses and implemented their own
placebo control condition using online instructions. By collaborating with the citizens, the
researchers were able to conduct the largest placebo-controlled study on psychedelics to that
date. Interestingly, the results of this study suggested that previously claimed benefits of
microdosing psychedelics are driven by the placebo effect. Due to the restrictive policies on
drugs, a typical (i.e., non-CS) clinical study of this kind would not only have been difficult, but
also expensive to conduct. CS allowed the researchers to overcome these barriers, thereby
providing access to new knowledge on the effects of microdosing on well-being and cognition.
Although the citizen involvement in the design and planning of the study in these two examples

was low, the high effort of the activities (e.g., teaching children about the methodology, learning
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to self-anonymize, following the study protocol, collecting data using multiple measures),

situates these projects in the top left quadrant of the 2D-CS model (see Figure 4).

Interestingly, there are also a few studies where co-creation was part of the CS approach,
situating them in the top right quadrant of the model. A first example is a study carried out by
Gignac et al. (2022) on the effect of short-term exposure to nitrogen dioxide on cognitive control
performance. More specifically, residents of Barcelona co-designed the study and a larger group
of residents self-collected data, providing repeated measures of cognitive control, well-being and
lifestyle and situational factors at the time of measurement (e.g., alcohol consumption in past 24
hours), as well as GPS location data. These location data were then linked to nitrogen dioxide
concentrations measured by different air quality monitoring stations across the city. The study
showed that an increase in nitrogen dioxide was related to fewer correct responses and slower
response times on the cognitive control task, and higher self-perceived stress. A second example
is an experimental study that included the participation of teachers in a randomized control trial
where children either received an inhibitory control training or a control condition. Children in
the inhibition group showed a greater improvement in their inhibitory than the control training
group. Crucially, the teachers co-designed the training activities, randomly assigned the children
to the experimental conditions and collected the data (Letang et al., 2021). This latter study

shows that also fully experimental designs can lend themselves to CS.

Aside from these examples that have taken important initial steps in the use of CS within
cognitive psychology, to our understanding, the potential of CS, and particularly higher effort
and involvement implementations such as co-creation, remains largely underutilized by cognitive

psychologists.
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Opportunities

This underusage of CS in psychology is surprising, as the examples provided above
already illustrate several opportunities that CS has to offer. CS provides advantages for scientists
and citizens alike, making it an excellent and necessary complement to traditional, fundamental

and theory-driven research.

First, CS allows scientists to consider new perspectives on their research topics and to
access the unique experience-based knowledge that citizens have about specific situations, such
as their physical environment (e.g., Storme et al., 2022), personal experience (e.g., Heyen et al.,
2022; Storme et al., 2022; Tran et al., 2019) or professional context (e.g., Smit et al., 2023). For
example, Storme and colleagues (2022) led a CS project in which the perspectives of adolescents
were used to create detailed maps of (perceived) road safety, which is difficult to estimate using
traditional approaches (such as analyzing registered crashes). As mentioned earlier, studies using
a PAR approach also highlight the importance of including input from people with lived
experience on the topic under investigation. New perspectives can give rise to novel, timely and
relevant (perhaps even unexpected) research questions and approaches. For example, in the study
of Gignac et al. (2022) on the effect of nitrogen dioxide on cognitive control, citizens prioritized
research questions that they felt needed to be studied with regards to air pollution and health.
They highlighted a need to study effects of air pollution on cognition, which opened up new
research avenues. Another compelling example was the approach of Collins et al. (2020), who
used Facebook to target parents of young children to co-create eight projects where parents
delineated the questions they wanted to have answered by scientific research, which were not
necessarily topics that the researchers would have considered before (i.e., “the Parenting Science

Gang”).
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Second, when the subject of scientific research is defined in a bottom-up way, based on
the needs and concerns of citizens, research becomes more relevant for society and more
impactful (Hecker et al., 2018). It is easier for research to have an impact on a policy level, if it is
focused on topics that are important to society. Policy impact has been proposed as a CS aim
(Van Brussel & Huyse, 2019). This can be achieved by, for example, including (local)
governments in the project and maintaining dialogue throughout the project (Van Brussel &
Huyse, 2019). Of course, the potential of policy impact is highly dependent on the specific topic
and results of the research. Still, previous CS projects have shown that the impact can go from
receiving attention in parliamentary discussions of policy changes (e.g., Huyse et al., 2019) to
the creation of protected areas for local people (Chiaravalloti, 2021). Within cognitive
psychology, impact on policy through citizen engagement is also possible. For example, CS
studies on cognitive processes organized by and with teachers and pupils (cf. Booth et al., 2020),
could inform educational guidelines and classroom practices on how to stimulate executive
function in schools. Citizen-driven research on cognitive aging might shape public health
strategies for maintaining cognitive health or increasing cognitive reserve in older adults. Co-
created projects examining environmental impacts on cognition (e.g., air pollution; cf. Gignac et
al., 2022) could support urban planning and environmental regulations. Even studies on
emerging practices, such as microdosing (cf. Szigeti et al., 2021), can inform regulatory policy
decisions. These examples illustrate how CS can bridge cognitive research and societal needs,

creating pathways for policy impact.

Third, research relevant to society that actively engages citizens is also easier to
communicate to a broader audience. CS could therefore help science to reach a larger audience

than is traditionally the case. Besides being able to communicate research results to larger groups
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of citizens, CS projects sometimes receive attention in mainstream media because of their wide
reach and societal impact. For example, the cognitive psychology study by Booth et al. (2020)

was supported by the BBC and its campaign aired on several TV channels.

Fourth, when research addressing societal concerns becomes more frequent and citizens
feel heard, a higher sense of trust in science and scientific experts can develop (Benson-
Greenwald et al., 2023). More specifically, CS can shift the perception of the public from science
that serves a select privileged unrepresentative subgroup within society that studies topics of
their own interest, to science that serves the interest of society. Although the public seems to
have a general sense of trust in science (Hendriks et al., 2016), mistrust in science has been
observed repeatedly in non-negligible portions of society (e.g., Funk, 2017; Hendriks et al.,
2016), particularly in the context of societal challenges such as the COVID-19 pandemic (e.g.,
Kreps & Kriner, 2020) and climate change (e.g., Funk, 2017; Hendriks et al., 2016;
Sarathchandra et al., 2022). It has been found that the trust in science would benefit from a more
prosocial and communal perception of science. Benson-Greenwald and colleagues (2023), for
example, combined datasets from different survey studies on science perception and public trust
in science, and found that the perception of science and scientists as communally motivated
promoted respondents’ trust in science. Similarly, Queiruga-Dios et al. (2020) found that the
implementation of a CS project in a secondary school improved adolescents’ attitudes towards
science and technology. In sum, CS could help boost the faith that society has in science and
operationalize trust-promoting principles (see for example Covitt & Anderson, 2022; Mugaloglu
etal., 2022; Reiss, 2022). Strengthening trust and engagement might be particularly relevant for
psychology and its subdisciplines, in light of the replication crisis in psychology (Stanley et al.,

2018), which has raised questions about the reliability and transparency of research findings.
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Citizen science offers a way to counteract these concerns by promoting openness, large-scale

data collection, and inclusive research practices.

Fifth, through participation in CS projects, citizens can become more acquainted with
science, its methods and reasoning (Bonney et al., 2016). In addition to serving society in
general, CS has the potential to be a particularly democratic learning tool, that can be used as
such in education (Harlin et al., 2018). By actively participating in a research project, citizens
can experience conducting scientific research and develop their scientific literacy (Phillips et al.,
2019; Queiruga-Dios et al., 2020; see for example the cognitive psychology study of Booth et al.,
2020). Scientific literacy can play an important role in a world where we have to make decisions
all the time, based on the knowledge that is available to us. The ability to scrutinize how that

knowledge was achieved can empower citizens to make informed decisions.

Sixth, CS research has the potential to achieve sample sizes that are difficult to obtain
using traditional research approaches, because they are too expensive, time-consuming and
therefore often impossible for researchers to perform on their own (e.g., Snik et al., 2014). Large
scale CS projects with thousands (e.g. Booth et al., 2020; Lebeer et al., 2023; Snik et al., 2014),
tens of thousands (e.g., Meysman et al., 2020) or even millions of participating citizens (Spiers et
al., 2023) have been completed successfully, often generating knowledge that had not been
accessible before. The same argument has also been made for the field of psychology (Hilton &
Mehr, 2022). Furthermore, CS can help researchers reach samples that are otherwise difficult to
access, by opening up a huge potential participant pool and by bringing studies to the participant
instead of vice versa, avoiding barriers to participate such as mobility. For example, Bonhoure et
al. (2023) included people with mental health conditions to co-create experiments and Sonuga-

Barke et al. (2024) involved neurodivergent people to better understand their emotional
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experience. These studies reached populations that are typically underrepresented in traditional
psychological research due to stigma and recruitment challenges. Li and colleagues (2022) argue
that the datasets achievable through CS can provide a solution to the issue of replication and
generalization failures, as seen in psychology (Li et al., 2022; Stanley et al., 2018) and medicine

(e.g., Baker & Dolgin, 2017).

Finally, CS creates the potential for more democratic, representative and inclusive
research (Moustard et al., 2021). Whereas research in psychology often relies on convenience
samples (e.g., 1% year psychology students), CS has the potential to include any citizen in
scientific research that researchers want to reach (e.g., by inviting citizens with lived experience
to co-create research questions, by asking citizens to collect data on others), regardless of their
background or circumstances (see for example Bonhoure et al., 2023; Sonuga-Barke et al.,
2024). However, this potential exists in theory, and reaching this potential in practice might be
challenging. Booth and colleagues (2020) achieved a considerably more balanced sample in
terms of socioeconomic status and biological sex than is typically seen in psychological research
(Henrich et al., 2010), possibly due to the wide reach and high accessibility achieved through the
BBC’s Terrific Scientific program. However, Pateman and colleagues (2021) examined
demographic variables related to citizen participation in environmental CS and found imbalances
in gender, ethnic background and socio-economic status. These biases have been repeatedly
observed in other CS studies as well (Cooper et al., 2021; Mahmoudi et al., 2022).
Documentation and publication of citizen demographics to monitor citizen diversity could help
improve the inclusiveness of CS (Pateman et al., 2021), and so can other actions such as
collaborating with organizations that work with underrepresented groups (Pateman et al., 2021),

familiarizing citizens with concepts and terms, clarifying expectations and providing multiple
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ways to participate (Paleco et al., 2021). In addition, Brouwer and Hessels (2019) have compared
citizen recruitment strategies and their effects on citizen diversity and found that a targeted
recruitment strategy, personally inviting specific households to participate, led to a more diverse
group of participating citizens. However, despite its challenges, some extreme CS projects show
that CS is possible even in the most underrepresented and disadvantaged groups (e.g.,

Chiaravalloti et al., 2022).

Challenges

Besides the many opportunities that CS has to offer, it also faces challenges. First, CS
research that involves citizens for the data collection or data processing is often criticized on the
aspects of data quality and reliability (e.g., Balazs et al., 2021; Dittmann et al., 2022; Funke,
2017). It has been argued that CS measurements are of low quality because of the use of low-cost
technology, substandard protocols or citizen biases during data collection (Bird et al., 2014;
Funke, 2017; Kosmala et al., 2016). This may threaten the internal validity and reliability of
studies (Balazs et al., 2021). Although this is a valid concern, efforts can be made to counteract
this threat. There are controlling mechanisms to check the data collection and processing
performed by citizens for errors and biases (e.g., Dittmann et al., 2022; Riesch & Potter, 2014).
For example, observations made by citizens can be compared to those of an expert in random
checks (Balazs et al., 2021). Also, training in and communication about data collection protocols
are important (Balazs et al., 2021; Booth et al., 2020). In some cases, citizen measurements are
compared to available traditional measurements (e.g., Snik et al., 2014; who observed good
agreement between citizen and traditional measurements). Given the potential of CS to reach
large samples, another strategy that can be used in this context, is crowd aggregation. The

collective opinion of a large, diverse group of people is often more accurate than that of
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individuals (i.e., the wisdom of the crowd effect; e.g., Davis-Stober et al., 2014). Cognitive
modelling has proven especially worthwhile in improving data quality in wisdom of the crowd
applications (e.g., Montgomery et al., 2024). These solutions, training of citizens, drafting
standardized protocols, comparison with traditional data, crowd aggregation strategies, also
apply to the concern of lack of control and standardization - a concern that might be especially

present in cognitive psychology.

Second, although the use of social and mainstream media can facilitate recruitment of
citizens, finding citizens who are willing to participate can be a challenge (Rotman et al., 2014),
especially when aiming for a representative group of citizens (Cooper et al., 2021). Additionally,
most projects face at least some citizen drop-out (Brouwer & Hessels, 2019). Initiators of CS
projects can experience difficulty in reaching and engaging a large group of citizens, as scientists
are not always prepared for the communication challenge that CS projects may pose and
different communication strategies may impact recruitment (e.g., Lee et al., 2018). However, CS
organizations, governments and other funders can assist in achieving CS specific project funding
and can educate both scientists and citizens on topics such as (science) communication and

project management.

The challenges above are of a general nature and apply to all fields. The specific scarcity
of CS studies in psychology may be caused not only by a lack of familiarity of researchers with
CS, but also by a lack of knowledge on how to overcome certain challenges that are more
specific to psychology. One such challenge for CS in psychology is associated with studying
human subjects: how can you actively involve citizens when they are also the aware subject of
the research that is being carried out? If citizens were to collect data on themselves, this could

indeed be challenging, as they would simultaneously take both the role of the researcher and the
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role of the subject, which we will refer to as the researcher-subject paradox. After all, we often
want to avoid that the participant is informed about the hypotheses at hand, to prevent social
desirability bias and confirmation bias. In addition, many psychological assessments are not
designed for self-assessment. However, this challenge can be mitigated by taking into account
three important considerations. First, there are many possible implementations of the CS
approach that decouple the role of the researcher and the subject. For example, the citizens
collecting data (i.e. role of the researcher) and those being tested (i.e. role of the subject) should
not necessarily be the same group of citizens. While receiving support and training from
scientific experts, citizens can test each other. For example, teachers can collect data from the
children in their classrooms (e.g., Letang et al., 2021), parents can collect data from their
children (e.g., Collins et al., 2020) or citizens can collect data from other citizens. Second, it is
possible to self-test, for example by teaching participants how to self-anonymize in placebo-
controlled studies (Szigeti et al., 2021) or by instructing teachers how to support children in their
self-testing (Booth et al., 2020). Third, citizens should not by definition be included in the data
collection of a CS study. They can also be involved in the formulation of research questions and
design of studies (Ramirez-Andreotta et al., 2015), data processing (e.g., Keshavan et al., 2019),
practical implementation (e.g., Parrello et al., 2019; Ramirez-Andreaotta et al., 2015) and
discussion of results (e.g., Booth et al., 2020). We argue that co-defined research (i.e., bottom
right quadrant in the 2D-CS model, with high involvement in design and planning but low
activity level) is a particularly accessible form of the CS approach for psychology to adopt.
Citizens could be involved in formulating relevant research questions through focus groups,
large-scale demographically representative surveys, mass-communicated calls for questions and

concerns or requests from schools, citizen initiatives, patient groups and non-profit
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organizations. Admittedly, overcoming the researcher-subject paradox requires out-of-the-box
thinking and best practices should be developed as psychology embraces CS. However, this

effort is important, considering the aforementioned opportunities that CS has to offer.

Another challenge, related to the researcher-subject paradox, is that of the ethical
implications of involving citizens. As psychology researchers deal with personal and often
sensitive data, research has to follow strict ethical guidelines (e.g., American Psychological
Association, 2017; World Medical Association, 2013), as well as General Data Protection
Regulation (GDPR) law (Crutzen et al., 2019). If citizens become involved in the data collection
or processing of other citizens’ personal data, these ethical and legal considerations still apply
and, even more so, additional measures should be taken that hold for the data-collecting citizen
as well as the tested citizen (Resnik, 2019). Data-collecting citizens could follow an obligatory
ethical training (Resnik, 2019) in which they learn about the ethical guidelines and GDPR,
ideally applying the newly learned knowledge to exercises and questions in an active workshop
and formally agreeing to follow all guidelines. Tested citizens could receive an extended
informed consent in which they are informed that their data will be collected by a non-
professional scientist who followed an obligatory training and formally agreed to follow the
ethical regulations at all times. It should also be mentioned in the informed consent how the CS
aspect of their participation affects the way their personal data are handled. Since CS is still
relatively uncommon in psychology, efforts must be made to advance knowledge on the specific

ethical and legal considerations of CS within psychology (Resnik, 2019).

Citizen Science and Open Science: a perfect match?
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When applying CS in psychology, we need to address how CS can operate in our
landscape of increasing open science practices. Over the past decades, tremendous efforts have
been made within the scientific community to strive towards more available, accessible and
reusable research, referred to as Open Science (OS; UNESCO Recommendation on Open
Science, 2021; European Commission, n.d.). OS practices involve opening up access to data,
tools and publications, encouraging more transparency of research processes and advocating for
more reusability of research. The increasing awareness towards OS manifests itself in the
policies of research institutions, governments and global organizations. The United Nations
Educational, Scientific and Cultural Organization (UNESCO), for example, formulated specific
recommendations for OS, encouraging member states to promote and invest in OS (UNESCO
Recommendation on Open Science, 2021). The European Commission formulated a specific OS
policy, and regards it as an important component of their research funding and monitors the
development of OS practices throughout Europe (European Commission, n.d.). In the US, the
White House Office of Science and Technology Policy (OSTP) has declared the year 2023 as
their Year of Open Science to encourage Open Science practices on a national level (The White
House, 2023). As OS encourages making knowledge more openly available and accessible to
anyone in- and outside of the academic community, it becomes clear that OS and CS share
important common goals and are therefore well aligned (Hecker et al., 2018). Ultimately, CS can
be a particularly immersive and inclusive way of opening up the research process, for example
by ensuring citizen access to data and publications and providing first-hand experience of
different steps in the research process. To stress the value of CS for OS, the Citizen Science
Global Partnership (CSGP) recommended the UNESCO to include Citizen Science as a pillar of

Open Science (Wehn et al., 2020). UNESCO specifically encourages member states to invest in



CITIZEN SCIENCE IN PSYCHOLOGY 35

OS infrastructures, among which platforms that foster the co-creation of knowledge (e.g., by
using a CS approach) and to promote the development of new participatory methods (UNESCO
Recommendation on Open Science, 2021). The EU has included CS as one of eight ambitions in
their OS policy (European Commission, n.d.). From these communications, it becomes clear that
OS and CS, in synergy, can encourage the global scientific community to strive for a new reality,
in which science becomes more accessible, transparent and democratic, and where the distance

between scientists and citizens decreases.

Recommendations

It becomes clear that CS is only starting to find its way to psychology and its
subdisciplines such as cognitive psychology, which leaves room for future developments. In line
with the current review, further efforts should be made to raise awareness about the opportunities
of CS for psychology, encouraging researchers to consider CS approaches in future research
projects. In addition, there is a need for discussion about prominent challenges such as the
researcher-subject paradox (Resnik, 2019), ethical and legal considerations (Resnik, 2019), data
quality (Balazs et al., 2021) and diversity (Pateman et al., 2021), and for communication about

inspiring examples that demonstrate creative solutions to overcome these challenges.

One crucial way to stimulate the use of CS in the field of psychology, is by providing
good practices for researchers who want to embark on CS and by sharing CS resources. Below,
we provide some initial guidelines for beginning CS researchers. Some of these guidelines are
more general and apply to implementing CS across disciplines (recommendations 1-4), while

others address discipline-specific challenges (recommendations 5-8).

1. Gather information and seek support from citizen science organizations and governments.
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A good starting point to explore the possibility of a CS project is to inform yourself about
the concept of citizen science, potential funding opportunities, and to seek out advice on best
practices, as offered by citizen science organizations and governments. EU-Citizen.Science is a
EU-funded online platform with a large database of example projects, resources, trainings etc.
Haklay and colleagues (UCL Extend: Introduction to Citizen Science & Scientific
Crowdsourcing, n.d.) provided a free online course on CS and scientific crowdsourcing. The
ECSA provides several documents on guidelines and policies (Documents - European Citizen
Science Association (ECSA), n.d.), including ten principles that can be used as best practice
guidelines for the implementation of CS across diverse situations and disciplines (Robinson et
al., 2018; Sturm et al., 2017). CitizenScience.gov (the US government platform on CS) provides
a toolkit for crowdsourcing and CS (National Coordination Office for the Federal Community of
Practice on Crowdsourcing and Citizen Science, n.d.). These are only a few examples of existing
resources that can help understand CS to a greater extent. In addition, consider reading
comprehensive books on CS such as the freely available book “The Science of Citizen Science”
by Vohland and colleagues (2021). We would like to point out that examples from psychology
will be less likely included in these resources. However, they do provide a good introduction to

CS. In addition, many of the best practices that are shared apply to all domains.

2. Learn from previous CS projects in your field of study.

When considering starting a CS project, it can be helpful to search the literature for
studies in your field of study (and neighboring fields) to learn about limitations and challenges
that other researchers have pointed out and which suggestions for future projects they provide, to

discover creative solutions to barriers that you may encounter in your own project (e.g., how to
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overcome the researcher-subject paradox) and to find inspiration. Consider contacting authors if

you have specific questions about their CS experiences.

3. Reflect on the nature of citizen participation.

After informing yourself about CS and obtaining examples from your field of study,
consider which forms of citizen participation provide value both for you as a researcher and for
the citizens. The 2D-CS model (see Figure 4) can be used as a guideline for orienting your CS
project based on citizen activity level and citizen involvement in design and planning. Consider
whether citizens would be included in the formulation of research questions and hypotheses,
whether they would participate in the design and planning of the study, whether and in what way
they would collect data and so on. Note that it should not be an absolute aim for citizens to
participate in as many research steps as possible, without considering the value of that
participation. For example, if the data collection involves technical methodologies that require
extensive training (e.g., brain imaging), it would be less advisable (and also not necessary) to try
to involve citizens in that step of the research process. In addition, reflect on the size of the
project, both in terms of how extensive the data collection should be and in terms of the target

number of participating citizens.

4. Seek support for communication and project management.

Reaching citizens might be a challenge, as discussed above, and a good communication
strategy might be key in obtaining the citizen representatives you aimed for. Depending on the
size of the CS project, communication efforts may go beyond your acquired skillset and thus,
may require strategic planning. It may be helpful to seek the advice of a communication expert

who can assist in developing a communication strategy and its implementation. Universities
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often have their own communication department, which can be a helpful local resource in this
regard. In the same vein, the project management might also require additional support,

especially if a large group of citizens will participate.

5. Address the researcher-subject paradox

In psychology, participants are often the subjects of study, which raises concerns about
bias if they also act as data collectors. To mitigate this, design projects where citizens collect
data from others (e.g., teachers testing students, parents testing children) but not themselves, or
use self-testing protocols that minimize hypothesis awareness (e.g., self-blinding techniques as in
Szigeti et al., 2021). In any case, offer citizens thorough training how to collect data, or others or
themselves. This ensures scientific rigor while maintaining active citizen involvement. Finally,
be aware that CS is not limited to having citizens collect data. Consider including citizens in, for
example, formulation of research questions and hypotheses, study design, and /or interpretation
of study results. Involving citizens in these phases of research, is not subject to the researcher-

subject paradox.

6. Integrate Citizen Perspectives in Research Design (i.e., co-creation)

In psychology, we study people. This makes CS particularly compelling for our field, as
it uniquely allows us to involve our study participants in shaping the research conducted about
them. Crucially, consider actively engaging citizens in co-creating research. Ask them about
their experiences, concerns, and priorities—what they believe should be studied. Beyond data
collection, involve citizens in defining research questions that matter to them, such as cognitive
health, neurodiversity, or educational challenges. Practical strategies include organizing focus

groups, conducting large-scale surveys, or partnering with schools, patient organizations, and
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caregivers to ensure research addresses real-world needs. You can also present your ongoing
research agenda to citizens and invite feedback, creating a dialogue that strengthens relevance
and trust. When studying people, their input is not just helpful—it is invaluable for making

psychological research more inclusive, impactful, and connected to everyday life.

7. Consider possible ethical and legal issues.

Although ethical and legal considerations are important for all CS projects, psychological
data often involve sensitive personal information. If citizens collect or process such data, provide
mandatory ethical training and adapt informed consent procedures to clarify the role of the
citizen scientists. Ensure compliance with GDPR and institutional ethical and data privacy
requirements. Define the role of the citizens in your data management plan (cf. who will have
access to the data, who will store the data, etc.). Local university departments may be an

excellent resource for support. Alternatively, citizen science organizations could also be of help.

8. Communicate, educate and build capacity

Finally, as CS is still limited within psychology, develop best practices, guidelines and
tools while you conduct your CS projects. Share these openly with others, so that the field of
psychology can benefit from a growing knowledge-base. Develop research networks dedicated to
CS implementation in our field, allowing researchers to exchange experiences and expertise.
Enhance scientific literacy among citizens by explaining the goals, methods, and implications of
the research to foster trust and engagement. Make CS a part of your science outreach plan, so CS
practices also find their way to a broader audience. Finally, CS does not need to be all-or-

nothing. Begin with manageable steps, such as co-defining research questions or piloting citizen-
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led data collection in schools. Gradually expand involvement as best practices develop within

psychology.

Conclusion

Cognitive psychology has long relied on controlled laboratory studies and convenience
samples to advance knowledge. While these approaches have yielded important insights, they
often fall short in capturing the complexity and diversity of real-world cognition. CS offers a
powerful way to bridge this gap. By actively involving citizens in research, whether through an
active role in data collection, co-design of studies, or interpretation of findings, CS can enrich

psychological research with perspectives and contexts that traditional methods overlook.

The examples discussed in this paper demonstrate that CS is not only feasible in
psychology, but can generate large, diverse datasets, address questions of societal relevance, and
foster public trust in science. Yet, its adoption in cognitive psychology remains minimal. This is
a missed opportunity. Cognitive processes—such as attention, memory, decision-making, and
problem-solving—are deeply embedded in everyday life. There is no one better suited to help
shape research questions and contribute to data than the very individuals who experience these
processes daily. Citizens can inform psychologists about which questions are important within
society and require scientific attention. For example, how can we create environments that are
inclusive in light of neurodiversity (Sonuga-Barke & Thapar, 2021)? How can cognition be
enhanced in a safe and accessible manner (e.g., Hyman, 2011)? How can brain function be
maintained in the face of aging (Blondell et al., 2014; Dumas, 2017)? How do the effects of

climate change affect our wellbeing (Cedefio Laurent et al., 2018; Zhang et al., 2018)? These
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examples illustrate how citizen involvement could enrich research on cognition and its real-

world challenges.

We urge researchers in the field of psychology and its subdomains to consider and
embrace CS approaches. Start small if needed: involve citizens in defining research priorities,
invite them to co-create tasks, or leverage their networks to support data collection. Doing so
will not only advance scientific understanding but also make research more inclusive, impactful,
and aligned with societal needs. CS is not a replacement for rigorous experimental work—it is a
complement that can transform how we study cognition in the real world, leading to new and
exciting research avenues. The time is ripe for cognitive psychology to move beyond the lab and

collaborate with citizens to tackle the pressing questions of our time.
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