Natural science education - a claim for equality,
diversity and inclusion in citizen science activities
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Citizen science projects with a focus on involving educational institutions aim at the participation of
pupils and teachers in scientific research. In the present study, we scrutinized the cultural and inclusive
quality of the funded projects “Sparkling Science” by examining whether aspects of inclusion were taken
into account in the various projects with focus on natural science topics (N=33), funded by the program in
the frame of two calls for proposals (i.e. 5th call 2012 - 2015 and 6th call 2017 - 2019). This article is
intended to stimulate discussion on how to take up the central idea of inclusion (also) in the sense of a
democratization of science.
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1. Introduction

2. Materials and methodology
We conducted a survey on the consideration of EDI aspects in extracurricular educational
science projects within a specific funding program. From 2007 to 2017 the Austrian Federal
Ministry for Science, Research and Education promoted the funding program "Sparkling Science"
to foster the collaboration between science and education by actively involving school pupils in
scientific research projects [8,9]. In the present study, we scrutinized the cultural and inclusive
quality of the funded projects by examining whether aspects of inclusion were taken into account
in the various projects funded by the program in the frame of two calls for proposals (i.e. 5th call
2012 - 2015 and 6th call 2017 - 2019).
A total number of 81 projects from various fields were granted in the frame of the 5th and
6th calls and of these, 33 projects had a focus on natural science topics [8 and 9]. By means of
document analysis of the published project summaries, we systematically reviewed qualitative
text measures, which were assumed to be good indicators for the application of EDI. The texts of
the 33 project summaries were scanned for termini indicative of EDI aspects, such as inclusion,
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Citizen science projects with a focus on involving educational institutions aim at the
participation of pupils and teachers in scientific research. From the educational perspective, these
activities may enable the scientific literacy of students and ultimately, alter the general attitude
towards research in society [1]. Scientific literacy is worthwhile for society and the national
account systems, as individuals and communities may benefit economically and socially. This
contributes to promote active citizenship and enables people to participate in, and shape
technological and scientific developments in society [2]. Citizen science activities may therefore
contribute to the democratization of society [3]. With respect to the volunteer and democratic
nature of project participations, considering aspects of equality, diversity, and inclusion (EDI, e.g.
[4]) is essential for generating and fostering a culture of inclusive attitudes. Inclusion refers to the
heterogeneity of society and requires the comprehensive participation of all people in social and
professional life [5], including formal education at school and extracurricular learning
opportunities. Furthermore, by ratifying the UN Convention on the Rights of Persons with
Disabilities in 2008, Austria has committed to meeting the demands for inclusion at all levels of
society (BGBI. III Nr. 155/2008). We present evidence that aspects of EDI are not yet routine in
extracurricular educational science programs [1], especially in the field of the natural sciences.
Furthermore, the studied projects took place in an aera of high levels of cultural heterogeneity
(due to the European refugee crisis) and schools had to deal with children who suffered from
language barriers and/or socio-emotional problems due to migratory experiences. Children
generally show great interest and curiosity to explore their environment [6]. Children’s interest is
particularly focused on nature, living objects and scientific topics. According to biophilia [7], this
is adaptive and part of human universals as the health and well-being of people are closely linked
to natural environments. Therefore, the lack of sensibility for EDI demands in natural science
activities is regarded a dropped chance and also beyond the national scope, raising sensibility for
EDI is relevant for citizen science approaches.
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diversity, interculturality, social and cultural heterogeneity.
As a data frame, three exemplary cases of disadvantaged participation were envisioned.
These cases included the consideration of physical handicaps, language barriers, and socioemotional problems.

3. Results
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In the studied sample, most participants were from secondary school classes (i. e. pupils
aged 10 to 14 years, or students 15 to 18-years old). Most participating schools were secondary
level with 9th to 12th grade students. Fewer primary schools and secondary schools with 5th to
8th grade levels (so-called “Mittelschulen”), which represent the sample of pupils in compulsory
education (i. e. pupils aged between 6 and 14 years) participated in the Sparkling Science projects.
Thus, younger children were underrepresented in the sample (Fig. 1). One project was outstanding
with regard to EDI – the participating school was a school for deaf children. Especially because
this deliberately chosen cooperation required a lot of individual differentiation and new ways of
collaboration from the beginning on.

Fig. 1: Age structure of the sample and school types involved in the studied Sparkling science projects;
numbers are percentages of all science education projects that were funded per call (5th call: N = 20; 6th
call: N = 13)

Among the 33 projects in the field of natural sciences, only 27% of the summaries of funded
projects exhibited some consideration of EDI aspects. Thus, 73% of the funded projects did not
deal with any inclusive aspects of education (Fig. 2). Thus, in the studied sample, a significant
lack of text measures that would indicate the inclusion of disadvantaged students was observed.
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Fig. 2: Proportions of EDI text measures in the published summaries of all funded science education
projects, 5th and 6th call (N = 33).

4. Discussion
Further research on the personal views and project-specific experiences of the involved
scientists and teachers may provide more detailed information on the practice of scienceeducation collaborations. However, criteria for funding obviously did not include the
consideration of EDI aspects to compensate for disadvantaged participation. Therefore, we
consider this result as indicator for a current routine of extracurricular activities in (natural)
science education. This is anachronistic in the light of the UN Convention on the Rights of Persons
with Disabilities going back to 2008. It points at the mandatory need to raise more sensibility for
EDI in science education, which includes scientists involving schools in their research (such as
education-based citizen science), as well as funding agencies that are promoting the collaboration
between science and education.
Schools are obliged to implement EDI aspects by law. It is therefore even more important
to include all pupils into extracurricular science projects – even if barriers may be challenging.
Especially citizen science projects could be a chance for disadvantaged children to be noticed and
appreciated, as well as to expand their knowledge and impressions. The cooperation between
science and education is valuable also in the perspectives of citizen science [1]; however, in the
field of natural sciences it suffers from the lack of awareness for EDI. We resume that awareness
raising is needed at the side of scientists, as the reviewed project summaries were written by the
scientists. Moreover, the results of this survey suggest claiming for action at the side of funding
agencies, as the criteria for project funding did not demand the consideration of EDI. At least,
these criteria were not made public and were not clearly stated in the application guidelines. As
soon as schools are involved in any citizen science activities, consideration of EDI is obligatory
for teachers [4,8] and thus, for all players involved - including scientists.
Citizen science is a yet raising scientific domain and should be ready to pick up
responsibility for developing inclusive practices and cultures. In addition, funding agencies have
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a potential governance role to implement and realize awareness for EDI in extracurricular
educational science projects, e. g. by providing incentives for the attention to EDI in
extracurricular education projects. For example, in the last generation of the studied funding
program (2017 – 2019), the specific advancement of activating girls’ interests in technical
disciplines was encouraged with a supplementary budget. This incentive effectively changed the
project proposers’ initiatives to specifically involve girls in research activities in the fields of
natural sciences [9]. Similar pull factors, as well as best practice examples, may well be effective
in fostering the awareness for the need to consider EDI in future citizen science calls. Citizen
Science is an innovative method. Why doesn’t it follow contemporary societal tasks and claims
also in natural science education? Probably, small adaptations may be sufficient to compensate
for disadvantages and enable the participation of all individuals. Therefore, we propose to regard
this report as a claim for raising the sensibility of proposers for EDI in citizen science activities.

