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Abstract

Citizen science, and online citizen science, are part of a movement towards open and participatory science,
where education is particularly interested due to its potential benefits such as educating learners about the
scientific process, as well as the topics of their study. This research is part of a project investigating the role
of online citizen science in primary school science education, and provides an understanding of both citizen
science and online citizen science from the literature, and then derives working definitions, which will be the
guide for our further investigations.

Introduction

There has been a movement in recent years towards open and participatory science, in an effort to make
scientific research more accessible to all levels of society. Citizen science (CS), and online citizen science
(OCS) aim to help with this movement (Bonney et al., 2009), where the latter has become more and more
popular in recent years (Nov et al., 2011). One area of society that has become particularly interested
in OCS is that of education (especially science education) (Harlen, 2017), where potential benefits are to
use OCS to educate learners about the scientific process, and about the particular topics of real scientific
projects through participation facilitated by digital technologies. However, research on how OCS relates to
the formal setting of science education has received little attention so far. Furthermore, while much research
spoke about OCS, no work so far seems to offer an unambiguous differentiation between CS and OCS. This
article aims to close this gap, first providing an understanding of both CS and OCS from the literature, and
then deriving working definitions from these understandings, which will be the guide for our investigation of
online citizen science in the science education of primary school children.

The remainder of this article is structured as follows. We begin by providing the background of our research
project, emphasising the link to education research and teaching practice. Afterwards we describe the
methodology we followed for our initial literature review from which we derived the working definitions of
CS and OCS, which will be presented afterwards. Finally we give a brief outline of how this informs our
ongoing research on novel ways to purposefully embed OCS for Year 3-8 students in New Zealand primary
classrooms that meet the aims and intentions of the Nature of Science strand of the New Zealand Curriculum.



Citizen Scientists in the Classroom: Investigating the Role of Online Citizen
Science in Primary School Science Education

This research is part of a larger research project that has been funded by the Teaching and Learning Research
Initiative (TLRI). The TLRI is a fund initiated by the New Zealand government to “link education research
and teaching practice” (sit). The “Citizen Scientists in the Classroom” project explores the impact on student
learning and engagement with science, incorporating OCS projects in New Zealand primary school classrooms
(Year 3-8). It involves a co-constructive partnership (see Fig. 1) between researchers at Victoria University
of Wellington and primary school teachers who have been identified as advocates of science education in
New Zealand, and is the first attempt to investigate the potential of OCS projects to contribute to the
improvement of science education of primary-age children.

This project is itself organised as a participatory open science project, and aims for a continuous interaction
with the scientific community, educators, students and their parents, as well as the general public. For
this reason we make as many resources of our work as possible publicly available, even when these are in a
preliminary or work in progress stage. This working definition is the initial artefact that we want to make
available, and for which we seek feedback, comments and input from all the aforementioned groups. By doing
so we hope to achieve high transparency in the scientific process of this project, to contribute a blueprint or
reference case of a novel open approach to scientific inquiries in the areas of educational research, computer
supported collaborative work (CSCW) and human-computer interaction (HCI), and ultimately improve the
outcomes of our projects for the benefit of teachers and learners.

Citizen Science and Online Citizen Science: A Literature Review

Methodology

The cornerstone of a good literature review is to apply a conceptual framework that helps to focus it (Willison
and Siponen, 2007). We adopted the approach proposed by Webster and Watson (2002). This initially
consisted of specifying the domain of interest for the research, which in this case is citizen science, and online
citizen science. To gather relevant literature for this domain, a search was conducted on “Google Scholar” for
the key terms “citizen science” and “online citizen science”. From the opening search, a number of articles
were identified, and an initial concept matrix was built, where the predetermined concepts were “citizen
science” and “online citizen science”. In addition to this we built on our previous knowledge about relevant
scientific papers in this area and added those to our literature corpus. Each article was then reviewed,
and added to the concept matrix anytime it referred to one of these predetermined concepts, inserting the
particular sentence that corresponded to the concept. After this, the citations of these articles were reviewed
to identify other relevant articles, and these were also read and added to the concept matrix when relevant.
After the tenth article was reviewed, a saturation point had been reached where no new information about
the concepts was being discovered. The completed concept matrix is presented in Table 1 below (or can be
viewed as a Google Sheet here), which was analysed for emerging patterns to help create an understanding
of CS and OCS.

What is Online Citizen Science anyway? Two working definitions

Before a definition of OCS can be formed, it is first important to understand what CS is, as it’s the foundation
on which OCS is built. This understanding is created from the concept matrix in Table 1, where the emerging
patterns of what the articles discuss are synthesised. The same approach is then adopted to provide an
understanding of OCS, and a working definition is again formed from this understanding.


http://www.tlri.org.nz/home
http://www.tlri.org.nz/home
http://
https://www.victoria.ac.nz/
https://www.victoria.ac.nz/
https://docs.google.com/spreadsheets/d/14BWKjTF-3pf5ACG_twWcqGXIrGYYj8LWTYhcGiQIICY/edit?usp=sharing
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Figure 1: The research-practice nexus underlying our co-constructive partnership.

A working definition of Citizen science

Citizen science is a concept that has been practiced as far back as the 1700s (Raddick et al., 2009), and
is a scientific practice (Raddick et al., 2009, 2013) that involves members of the public (Nov et al., 2011;



Crowston et al., 2018; Hassman et al., 2013) actively engaging with professional scientists (Nov et al., 2011;
Wiggins and Crowston, 2011; Raddick et al., 2013) in scientific work (Wiggins and Crowston, 2011). The
members of the public participating can be referred to as citizen scientists (Raddick et al., 2009, 2013) or
volunteers (Raddick et al., 2009; Wiggins and Crowston, 2011; Crowston et al., 2018). The engagement
requires following an established protocol (Wiggins and Crowston, 2011) that is often created by the scien-
tist (Lewenstein, 2004b) (although it can be argued that citizen scientists can participate in some of these
steps), and can include one or more of the following tasks: data collection (Raddick et al., 2009; Wiggins
and Crowston, 2011; Crowston et al., 2018); data processing (Curtis, 2014; Yadav and Darlington, 2017);
data analysis & interpretation (Raddick et al., 2009; Wiggins and Crowston, 2011; Crowston et al., 2018);
and/or dissemination of results (Crowston et al., 2018; Lewenstein, 2004a). Outcomes from citizen science
projects includes advancements in scientific research (Raddick et al., 2013; Hassman et al., 2013), as well
as increasing the public’s understanding of science (Raddick et al., 2009; Nov et al., 2011; Hassman et al.,
2013). Based on this understanding of citizen science, we offer the following definition:

”Citizen science is a process that involves professional scientists and citizen scientists engaging
on a scientific project. This engagement follows an established protocol, often created by the
professional scientists, which can include one or more of the following tasks: data collection, data
processing, data analysis & interpretation, and/or dissemination of results. Outcomes should
be advancements in scientific research, as well as an increase in the public’s understanding of
science.”

While this provides us with an understanding, and definition of CS, online citizen science (OCS) differs in
various ways. We suggest that it is important to highlight these differences, in particular in the light of
increasingly digital learning environments. Thus, an overview of OCS is presented in the next section, along
with a working definition.

A working definition of Online citizen science

Since the introduction of the Internet, and advancements in other digital technologies, citizen science has
evolved and many CS projects are situated online (Raddick et al., 2009; Curtis et al., 2017), allowing
professional scientists to be able to engage with citizen scientists in new ways (Raddick et al., 2009; Nov
et al., 2011; Raddick et al., 2013). This includes being able to provide easier access to large datasets (Raddick
et al., 2009; Hassman et al., 2013; Curtis et al., 2017); making tools available to support engagement from
citizen scientists that are geographically distributed (Nov et al., 2011; Wiggins and Crowston, 2011; Hassman
et al., 2013); facilitating communication in new ways between citizen scientists (Raddick et al., 2009); and
providing a wider reach to a broader audience of citizen scientists (Nov et al., 2011; Wiggins and Crowston,
2011). These citizen science projects can be aided by technology (Wiggins and Crowston, 2011), or can
be completely mediated online through technology (Wiggins and Crowston, 2011; Crowston et al., 2018).
This extension of citizen science has been called online citizen science (Raddick et al., 2009; Crowston et al.,
2018), and digital citizen science (Nov et al., 2011). Based on this understanding of online citizen science,
we offer the following definition:

”Online citizen science is an extension of citizen science, where the tasks to be completed are
aided, or completely mediated, through the Internet. Engagement can occur in different ways
such as providing larger datasets to be analysed; making tools available to support engagement
from citizen scientists that are geographically distributed; enabling new ways of communica-
tion between citizen scientists; and providing a wider reach to a broader audience of potential
participants.”



Conclusion

In this article, which is a living open science resource, we presented an attempt to unambiguously define
and differentiate citizen science and online citizen science. It is the outcome of the initial exchange between
academic researchers at Victoria University of Wellington and partner teachers who are involved in science
teaching in New Zealand primary schools. Because the difference between online and offline is a guiding
rationale of our project, we decided to conduct a literature review, examining academic perspectives on
the matter. By doing so we inform our next steps in the project and also seek to contribute to a better
understanding in the research community and the general public of the difference between CS and OCS.

We suggest that it is important to make that difference, in particular in the light of increasingly digital learn-
ing environments and the role of digital technologies in the New Zealand Curriculum and similar primary and
secondary school curricula. Emphasising that digital technologies are a utility for some scientific endeavours
but not all of them (or not for all stages of them), bares a significant potential to create awareness of the
fact that we always have to be critical when utilising almost ubiquitous technologies and ask whether the
technologies are utilised purposefully. Furthermore, we seek to stimulate a discussion about the promises
and perils of the digital trace that citizen scientists leave when engaging with CS projects online, which is
an even bigger issue when the citizen scientists are students at schools.
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