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Introduction

The State of the Art (SoA) task involved a collaborative effort among all project partners to
gather, review, and organize resources relevant to the goals of the DIivEE project. The process
aimed to ensure comprehensive coverage of existing knowledge and practices across three core
categories as outlined in the project proposal:

1. Autistic students’ inclusion in Environmental Education (EE) in EU schools: Current
strategies and methods.

2. Benefits of inclusive Citizen Science (CS) for participants’ development (environmental
literacy, capacity building, and social inclusion).

3. CS classroom best practice examples and their usefulness as an instrument for socio-
educational inclusion.

In total, 80 unique resources were collected after the removal of duplicates. The resources were
sourced across diverse formats, including scientific articles, literature reviews, book chapters,
and other materials such as reports, platforms, projects, case studies, and toolkits. The
distribution of resources across the three categories is detailed in Table 1.

Table 1

The distribution of resources across the three categories

Autisti p
u?:Zz:i;undf’:wts Benefits of inclusive
. Citizen Science (CS) CS classroom best
Formats Environmental for participants’ ractice examples Total
Education (EE) in EU P P P P
development

schools
Scientific Articles 12 10 8 30
thefature 8 3 - 11
Reviews
Book Chapters - 2 - 2
Reports 4 3 - 7
Other (Projects,
Platforms, 3 11 16 30
toolkits etc.)
Total 27 29 24 80

The main body of this report presents the collected resources categorized by theme. Each
resource is accompanied by a short summary describing its content and relevance to the DivEE
project. Finally, the document concludes with an alphabetical list of all references for easy
navigation and further exploration.

This report serves as a foundation for informed discussions and the development of project
outputs.

Co-funded by

the European Union L Europe ‘ ' UNIVERSITY
P IN POWER } OF WESTERN
ISTITUTO DEI SORDI MACEDONIA

DI TORINO

) Autism




Research and compilation of SoA on autistic students’
inclusion in EE in EU schools: current strategies and
methods

Scientific Articles (SA)

SoA SA-1

Title:

van Kessel, R., Walsh, S., Ruigrok, A. N. V., Holt, R., Yliherva, A., Kdrna, E., Moilanen, I., Hjorne, E.,
Johansson, S. T., Schendel, D., Pedersen, L., Jérgensen, M., Brayne, C., Baron-Cohen, S., & Roman-
Urrestarazu, A. (2019). Autism and the right to education in the EU: policy mapping and scoping review
of Nordic countries Denmark, Finland, and Sweden. Molecular Autism, 10(1), 44.
https://doi.org/10.1186/s13229-019-0290-4

Summary of key issues and relevance to the general and specific WP objectives:

The article examines how these nations have integrated the principles of the Universal
Declaration of Human Rights and the Convention on the Rights of Persons with Disabilities into
their educational frameworks for autistic children. Through a policy path analysis and scoping
review, the study reveals that all three countries emphasize inclusive education, aiming to
integrate as many children as possible into mainstream settings. Denmark and Sweden have
implemented specific policies targeting special education needs, whereas Finland incorporates
these considerations within its general education policies. Despite slight variations in approach,
the overarching commitment to inclusivity and support for autistic students is evident across
these Nordic countries.

SoA SA-2

Title:

van Kessel, R., Hrzic, R., Cassidy, S., Brayne, C., Baron-Cohen, S., Czabanowska, K., & Roman-Urrestarazu,
A. (2021). Inclusive Education in the European Union: A Fuzzy-Set Qualitative Comparative Analysis of
Education Policy for Autism. Social Work in Public Health, 36(2), 286—299.
https://doi.org/10.1080/19371918.2021.1877590

Summary of key issues and relevance to the general and specific WP objectives:

The article examines factors influencing inclusive education (IE) policies for autistic children
across 30 legislative regions in the European Union. Using a fuzzy-set qualitative comparative
analysis, the study investigates conditions such as definitions of special education needs (SEN),
rights to education, support for teaching staff, services for SEN students, individualized learning
outcomes, parental involvement, and mixed mainstream classrooms. The research highlights
that while the right to education for children with SEN is widely recognised, effective IE
implementation depends on factors like mixed mainstream classrooms, robust support services,
and inclusive education policies. Support for teaching staff and specific policies targeting SEN
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also play critical roles. Although the study focuses on autism, its findings suggest broader
implications for SEN education across various needs and contexts.

SoA SA-3

Title:

Morsanuto, S., Peluso Cassese, F., Tafuri, F., & Tafuri, D. (2023). Outdoor Education, Integrated Soccer
Activities, and Learning in Children with Autism Spectrum Disorder: A Project Aimed at Achieving the
Sustainable Development Goals of the 2030 Agenda. Sustainability, 15(18), 13456.
https://doi.org/10.3390/su151813456

Summary of key issues and relevance to the general and specific WP objectives:

The article explores the impact of an adapted integrated soccer program on children aged 8 to
11 with autism. Conducted in collaboration with the nonprofit Smile Association in Frosinone,
Italy, and Pegaso and Parthenope Universities, the project aims to enhance motor, cognitive,
and social skills through outdoor soccer activities. The study aligns with the Sustainable
Development Goals (SDGs) 3 (Good Health and Well-being), 4 (Quality Education), and 11
(Sustainable Cities and Communities). Findings indicate that regular participation in structured
physical activities leads to reduced ASD symptomatology and improved quality of life. The
research underscores the importance of accessible programs tailored for children with ASD to
foster their development across multiple domains.

SoA SA-4

Title:

Cook, A., & Ogden, J. (2021). Challenges, Strategies and Self-Efficacy of Teachers Supporting Autistic
Pupils in Contrasting School Settings: A Qualitative Study. European Journal of Special Needs Education,
37(3), 1-15. https://doi.org/10.1080/08856257.2021.1878659

Summary of key issues and relevance to the general and specific WP objectives:

The article explores the experiences of teachers in mainstream and special schools regarding
the support of autistic students. Through semi-structured interviews with twelve teachers, the
study identifies key challenges, including addressing autistic characteristics and identifying
environmental factors that may trigger anxiety. Teachers employ various strategies to facilitate
achievement, focusing on individual characteristics and peer relationships. The research
highlights factors influencing teachers' self-efficacy, such as staff training, educational ideology,
attitudes, and the physical environment. The study underscores the need for comprehensive
professional development to enhance teachers' confidence and effectiveness in supporting
autistic pupils across diverse educational settings.

SoA SA-5

Title:

van Kessel, R., Roman-Urrestarazu, A., Ruigrok, A., Holt, R., Commers, M., Hoekstra, R. A,, ... & Baron-
Cohen, S. (2019). Autism and family involvement in the right to education in the EU: policy mapping in
the Netherlands, Belgium and Germany. Molecular autism, 10, 1-18. https://doi.org/10.1186/s13229-
019-0297-x

Summary of key issues and relevance to the general and specific WP objectives:

This study examines policies related to special education needs (SEN) and parental involvement
for autistic children in the Netherlands, Belgium, and Germany. Utilizing a policy path analysis,
the authors trace the evolution of educational rights, highlighting the influence of international
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frameworks like the Universal Declaration of Human Rights and the Convention on the Rights of
Persons with Disabilities. Findings indicate that while all three countries have integrated the
right to education for children with special needs into their policies, the implementation of
inclusive education varies. Challenges persist in effectively transitioning from policy to practice,
particularly in achieving successful inclusive education models. The relevance of this article to
the inclusion of autistic students in Environmental Education (EE) within EU schools is significant.
Understanding the policy landscape and the role of family involvement can inform the
development of inclusive EE programs. By acknowledging the necessity for tailored support and
active parental engagement, educators can design EE initiatives that accommodate the diverse
needs of autistic students. This aligns with the goal of raising awareness about the value of
environmental literacy for autistic learners and introducing teachers to inclusive educational
methods that promote socio-educational inclusion.

SoA SA-6

Title:

Taylor, E. C., Livingston, L. A., Callan, M. J., Hanel, P. H., & Shah, P. (2021). Do autistic traits predict pro-
environmental attitudes and behaviors, and climate change belief?. Journal of Environmental
Psychology, 76, 101648. https://doi.org/10.1016/j.jenvp.2021.101648

Summary of key issues and relevance to the general and specific WP objectives:

Substantial evidence that autistic traits were associated with engagement in fewer
proenvironmental behaviors. Further, autistic traits were neither predictive of pro-
environmental attitudes nor climate change belief. We conclude that, irrespective of
environmental attitudes or climate change belief, autism and mental health conditions may
present barriers for proenvironmental action. Suggestions for understanding the psychological
factors underlying climate action and a more inclusive environmental agenda are discussed.

SoA SA-7

Title:

Mufioz-Martinez, Y., Simon Rueda, C. and Fernandez-Blazquez, M.M. (2023), "How to facilitate the
educational inclusion of students with autism: learning from the experience of teachers in Spain",
Equality, Diversity and Inclusion, 42 (6), 787-804. https://doi.org/10.1108/EDI-02-2022-0034

Summary of key issues and relevance to the general and specific WP objectives:

This study explores the barriers and facilitators for the educational inclusion of students with
autism spectrum disorder (ASD) from the perspective of Spanish teachers across various
educational stages. Using a qualitative methodology, the research conducted 24 in-depth
interviews with both general education and support teachers. Key findings highlight the
importance of teacher collaboration, positive attitudes, effective support systems, inclusive
classroom organization, and peer collaboration in fostering inclusion for students with ASD.
The study provides practical guidance for teachers aiming to create inclusive educational
environments, identifying strategies and resources to enhance learning and participation for
students with ASD. It emphasizes inclusive education as a continuous process, detailing both
facilitators and barriers to inclusion. Furthermore, the research underscores the need to engage
teachers who lack prior experience with inclusive education to transform their practices and
advance inclusive approaches.
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Relevance to the project lies in its focus on fostering inclusion through collaboration and tailored
strategies, directly aligning with the goal of promoting inclusive practices in education. The
study’s findings can inform content for the eBook, offering practical examples and insights for
developing effective tools and strategies to support students with ASD.

SoA SA-8

Title:

Chen, Y. L., Schneider, M., & Patten, K. (2022). Exploring interpersonal and environmental factors of
autistic adolescents’ peer engagement in integrated education. Autism, 26(5), 1255-1266.
https://doi.org/10.1177/13623613211046158

Summary of key issues and relevance to the general and specific WP objectives:

Peer engagement is essential but often challenging for autistic students in integrated education,
especially for adolescents. Although peer engagement is bidirectional and context-dependent,
research has largely focused on individual characteristics rather than the interpersonal and
environmental factors affecting peer engagement. This mixed-methods study examined peer
interactions over a school year among 17 adolescents (seven were autistic) in an inclusive school
club at a public middle school in the Northeastern United States. The study began with a
quantitative phase identifying sessions in which each student was socially engaged with peers
more or less often than usual for them. We then qualitatively compared the social interactions
and contexts between sessions where each participant experienced high and low peer
engagement. Thematic analysis revealed four themes regarding contextual supports and
barriers to autistic peer engagement: (1) peer engagement is a participatory process where a
student and their peer(s) navigate mutual understanding, shaped by both student and peer
social characteristics, openness, and involvement; (2) student-peer synchronicity, such as shared
interests or compatibility of social styles, was essential to autistic peer engagement; (3) peer
engagement can be supported by activities facilitating joint engagement and exploration of
mutual interests; (4) classroom interventions emphasizing strengths can support peer
engagement, while normative behavioral standards without peer education on individual
differences and diversity can perpetuate peers' negative perceptions of autistic difficulties. The
findings have implications for better inclusive practice to support autistic social participation by
modifying the peer environments, activities, and classroom interventions.

SoA SA-9

Title:

Roberts, J., & Webster, A. (2020). Including students with autism in schools: a whole school approach to
improve outcomes for students with autism. International Journal of Inclusive Education, 26(7), 701—
718. https://doi.org/10.1080/13603116.2020.1712622

Summary of key issues and relevance to the general and specific WP objectives:

The article examines the implementation of a holistic, whole-school approach to foster the
inclusion of autistic students in mainstream educational settings. It emphasizes the importance
of a unified strategy involving all school stakeholders—teachers, administrators, peers, and
families—to address the diverse needs of autistic students. The article identifies key elements of
successful inclusion, such as professional development for staff, creating a supportive school
culture, individualized learning plans, and peer education to promote understanding and
acceptance. By focusing on collaboration, adaptability, and systemic changes, the article
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advocates for comprehensive efforts to improve social, academic, and emotional outcomes for
autistic students, ensuring they can thrive in inclusive educational environments.

By addressing systemic and classroom-level changes, the findings of this study provide a
framework for adapting EE methods to meet the diverse needs of autistic students, ensuring
meaningful participation and improved educational outcomes.

SoA SA-10

Title:

Hersh, M., & Elley, S. (2019). Barriers and enablers of inclusion for young autistic learners: Lessons from
the Polish experiences of teachers and related professionals. Advances in Autism, 5(2), 117-130.
https://www.emerald.com/insight/content/doi/10.1108/aia-06-2018-

0021 /full/html?casa token=xSc53ngJVVMAAAAA%3ACKK1q4v-

WTQIpZJsCnpTgbLCRMfEHXsxha bsXzyRggcmKG96IrZ-3X0kuXJy-

F 4RaAy80nAnT2s6gE8pWsU8Qm77kkMns 731Kj1G35PQvisb8fw

Summary of key issues and relevance to the general and specific WP objectives:

The article explores the challenges and opportunities in creating inclusive educational
environments for autistic students in Poland. It identifies key barriers, such as limited teacher
training, inadequate resources, and societal misconceptions about autism, which hinder
effective inclusion. Conversely, the study highlights enablers, including professional
development, collaboration among educators and specialists, and the implementation of
individualized teaching strategies that cater to the unique needs of autistic learners. The
findings provide valuable insights into practical approaches for fostering inclusion, emphasizing
the importance of systemic support, teacher preparedness, and community awareness. These
lessons offer guidance for improving inclusive education strategies globally.

By highlighting the importance of teacher training, professional collaboration, and
individualized strategies, the study offers key lessons for designing inclusive EE programs.

SoA SA-11

Title:

van Kessel, R., Hrzic, R., Czabanowska, K., Baranger, A., Azzopardi-Muscat, N., Charambalous-Darden,
N., Brayne, C., Baron-Cohen, S., & Roman-Urrestarazu, A. (2020). Autism and education—International
policy in small EU states: Policy mapping in Malta, Cyprus, Luxembourg and Slovenia. European Journal
of Public Health, 30(6), 1078—1083. https://doi.org/10.1093/eurpub/ckaal46

Summary of key issues and relevance to the general and specific WP objectives:

This article provides an analysis of autism and special educational needs (SEN) policies in four
small EU states: Malta, Cyprus, Luxembourg, and Slovenia. It highlights the evolution of
educational strategies from segregation to inclusion in mainstream education. The study
employs a policy path analysis through a scoping review, revealing that while Malta, Cyprus,
and Luxembourg are progressing towards inclusive education frameworks, Slovenia remains
largely segregated. The article emphasizes the necessity for tailored SEN services and the
importance of early screening programs to support autistic children effectively within
educational settings.
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SoA SA-12

Title:

Ducarre, L. M. (2023). Redefining Inclusive Education for Autistic Children in International and European
Law. The International Journal of Children's Rights, 31(2), 326-351. https://doi.org/10.1163/15718182-
31020007

Summary of key issues and relevance to the general and specific WP objectives:

This paper focuses on the legal concept of inclusive education, and the challenges that its
current interpretation raises, especially for autistic children. Centering on European and
international law, it first analyses the sources and genesis of the current interpretation of
inclusive education as full mainstream inclusion. It then proceeds critically to examine the
conceptual and legal limitations this interpretation involves, before developing arguments for a
more neurodiverse and rights-based alternative. Under this new interpretation, states would be
required not only to render mainstream education more inclusive, but also to provide alternative
educational offers for when mainstream education is not able to provide a neurodiverse and
rights-based inclusive education.
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Literature Reviews (LR)

SoA LR-1

Title:

Petersson-Bloom, L., & Holmqvist, M. (2022). Strategies in Supporting Inclusive Education for Autistic
Students—A Systematic Review of Qualitative Research Results. Autism & Developmental Language
Impairments, 7, 23969415221123429. https://doi.org/10.1177/23969415221123429

Summary of key issues and relevance to the general and specific WP objectives:

The article systematically reviews qualitative studies to identify effective adaptation and
modification strategies that support inclusive education for autistic students at both school and
classroom levels. The review analysed 108 studies, revealing a predominant focus on teachers'
attitudes and students' social skills. Notably, only 16 studies addressed classroom-level
strategies, while 89 focused on school-level interventions. The findings highlight a research gap
concerning the perspectives of autistic students, environmental adaptations to address sensory
sensitivities, and approaches to enhance inclusion in curriculum content and knowledge
development. The authors emphasize the necessity for professional development that
encompasses autism-specific understanding and strategies to adjust educational settings,
thereby better accommodating autistic students.

SoA LR-2

Title:

Mercado-Garrido, E., Contreras Gonzélez, N., O’Connor, A., & McTiernan, A. (2024). A Systematic
Review of Strategies and Interventions to Promote the Inclusion of Autistic Adolescents. Review Journal
of Autism and Developmental Disorders, 1-27. https://doi.org/10.1007/s40489-024-00491-w

Summary of key issues and relevance to the general and specific WP objectives:

This study examines the variability of adaptive behaviors among individuals with Autism
Spectrum Disorder (ASD). Adaptive behaviors encompass essential life skills required for daily
functioning, such as communication, socialization, and practical living skills. The authors
highlight a notable discrepancy often observed in autistic individuals, where cognitive potential
does not align with adaptive functioning. The article explores the factors influencing these
adaptive behavior profiles, including co-occurring conditions like ADHD, anxiety, and
developmental delays. It also identifies differences in adaptive functioning based on age and
developmental stages, noting how these factors can impact the design of support strategies. By
understanding these profiles, teachers can develop individualized intervention plans that
address specific challenges. The relevance of the article to the inclusion of autistic students in
environmental education (EE) in EU schools is by emphasizing the variability in adaptive
behavior profiles and the need for tailored support strategies. It highlights how individualized
approaches, such as using structured routines, visual aids, and hands-on tasks, can address
communication and socialization challenges while using strengths like attention to detail and
visual learning. These insights inform the development of inclusive EE programs that foster
participation, skill-building, and social integration, ensuring autistic students benefit from and
contribute to environmental education initiatives.
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SoA LR-3

Title:

Horgan, F., Kenny, N., & Flynn, P. (2023). A systematic review of the experiences of autistic young people
enrolled in mainstream second-level (post-primary) schools. Autism, 27(2), 526-538.
https://doi.org/10.1177/13623613221105089

Summary of key issues and relevance to the general and specific WP objectives:

This study systematically reviews the experiences of autistic young people in mainstream
second-level (post-primary) schools, providing insights into the challenges and opportunities
they face in these educational environments. The study highlights key issues such as social
isolation, difficulties with peer relationships, and the lack of tailored support, which can hinder
autistic students’ inclusion and overall well-being. It also identifies positive experiences, such as
instances where supportive teachers and inclusive practices contributed to a sense of belonging
and academic success. The authors emphasize the importance of creating inclusive school
environments through improved teacher training, individualized support, and fostering peer
understanding to address barriers and promote meaningful participation for autistic students.
The findings provide valuable guidance for enhancing educational strategies and methods to
better support autistic students in mainstream post-primary education.

The study is highly relevant to the objective of autistic students’ inclusion in environmental
education (EE) in EU schools as it provides critical insights into the barriers and enablers of
inclusion in mainstream educational settings. By identifying challenges such as social isolation,
inadequate support, and peer relationship difficulties, the study underscores the importance of
developing targeted strategies to foster inclusion. Its findings on the positive impact of
supportive teachers and inclusive practices align with the need for tailored approaches in EE,
where participatory and experiential learning methods can be adapted to engage autistic
students effectively. The article’s emphasis on teacher training and fostering peer understanding
directly informs strategies to create inclusive EE environments, ensuring equitable access and
meaningful participation for autistic students in EU schools.

SoA LR-4

Title:

McKinlay, M., Thorpe, D., Cage, E., Grainger, C., Jasper, C., & Stewart, M. (2024). A systematic review:
Which psycho-social-environmental factors do autistic students identify as being important for positive
experiences in mainstream secondary school?. Autism, https://doi.org/10.1177/13623613241285974
Summary of key issues and relevance to the general and specific WP objectives:

Mainstream secondary school can be a challenging environment for autistic students, in part
due to social and sensory factors. Research to date has focused on identifying the negative
aspects of school experience; however, few studies have identified factors that promote positive
experiences. The authors take a neuro-affirmative approach when exploring how schools can
support autistic students, informed by both the social and the human rights models of disability.
They conducted a systematic review of qualitative studies in which autistic adolescents and
adults identified factors that related to positive experiences in mainstream secondary school.
The authors identified 117 relevant studies and 36 met inclusion criteria. Through thematic
synthesis, we developed overarching themes: ‘Understanding and Acceptance’, ‘Environments
that suit me’ and Agency to meet my needs’, with additional subthemes. This study identified
that agency, understanding and acceptance by both staff and peers, as well as access to
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engaging activities, were key factors in creating a positive and supportive environment for
autistic students. Adaptation to both the social and sensory contexts were important to meet
the needs of autistic students. The findings suggest that policy and practice should focus on
creating a positive environment in schools for autistic students, in addition to addressing current
challenges. Research has shown that many autistic students do not thrive in mainstream
secondary schools. Often studies focus on the challenges autistic people face rather than what
supports thriving. The authors reviewed published articles, exploring what factors helped
autistic people create a positive experience in school from their own perspective. They identified
36 studies and analysed the direct quotes made by autistic adolescents and adults in these
studies. Factors important for positive experience included the autistic student feeling
understood and accepted by adults and peers in school, being able to shape sensory and social
environments in ways that suited them and accessing engaging activities. This review
highlighted ways in which schools can become more inclusive and positive environments for
autistic students.

SoA LR-5
Title:

Gomez-Mari, I., Sanz-Cervera, P., & Tarraga-Minguez, R. (2021). Teachers’ knowledge regarding Autism
Spectrum Disorder (ASD): A systematic review. Sustainability, 13(9), 5097.
https://doi.org/10.3390/su13095097

Summary of key issues and relevance to the general and specific WP objectives:

The article evaluates how teachers' understanding of ASD impacts their ability to support
autistic students in educational settings, focusing on areas such as recognizing ASD
characteristics, implementing effective teaching strategies, and promoting inclusion. Key
findings highlight significant variability in teachers' knowledge about ASD, with many teachers
lacking adequate training and awareness of evidence-based practices for supporting autistic
students. The authors emphasize the importance of professional development programs to
improve teachers’ competencies in managing ASD-related challenges, such as communication
difficulties, social skill deficits, and sensory sensitivities. The article also discusses the role of
teacher knowledge in fostering inclusive classrooms, where autistic students can thrive
academically and socially.

The study is relevant to the objective of autistic students’ inclusion in environmental education
(EE) in schools, as it underscores the critical role of teachers’ knowledge in fostering inclusive
learning environments. By highlighting gaps in teachers’ understanding of Autism Spectrum
Disorder (ASD), the study emphasizes the need for targeted professional development to equip
teachers with strategies for managing diverse student needs. In the context of EE, this
knowledge is vital for adapting activities to accommodate autistic students’ strengths.

SoA LR-6
Title:

Watkins, L., Ledbetter-Cho, K., O'Reilly, M., Barnard-Brak, L., & Garcia-Grau, P. (2019). "Interventions for
students with autism in inclusive settings: A best-evidence synthesis and meta-analysis," Psychological
Bulletin, 145(5), 490. https://doi.org/10.1037/bul0000190

Summary of key issues and relevance to the general and specific WP objectives:
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This article presents a best-evidence synthesis of interventions designed to support autistic
students in inclusive educational settings. The meta-analysis identifies evidence-based practices
that enhance both academic and social outcomes for these students, emphasizing structured
interventions such as peer-mediated strategies, visual supports, and teacher-led training. These
approaches are shown to improve engagement, communication, and adaptability within
inclusive classrooms. The findings align with the broader objectives of fostering inclusivity and
equality in education, as outlined in the work package (WP) goals. Specifically, the relevance to
Environmental Education (EE) lies in adapting these strategies to promote participation of
autistic students in environmental literacy programs. This will ensure that inclusive EE practices
are not only accessible but also effective, addressing the dual aims of social inclusion and
environmental awareness in EU schools.

SoA LR-7

Title:
Olsson, I., & Nilholm, C. (2022). Inclusion of pupils with autism — a research overview. European Journal
of Special Needs Education, 38(1), 126—140. https://doi.org/10.1080/08856257.2022.2037823

Summary of key issues and relevance to the general and specific WP objectives:

This review synthesizes influential research on the education of autistic pupils, focusing on its
potential to advance inclusive education. Analyzing the 80 most-cited reviews from the Web of
Science, the study identifies several key shortcomings in the field. Notably, inclusion is rarely
addressed explicitly, and when it is, it is narrowly defined. Additionally, only about half of the
reviews focus on regular education settings. While many studies report positive effects, they
offer limited insights into which specific methods work best for different groups of pupils in
varying contexts. Most reviews focus on reducing autism symptoms and fostering socio-
communicative skills, rather than broader educational inclusion. To analyze these findings, the
authors developed the Inclusive Education Model (IEM), which examines how various types of
research, including those not explicitly addressing inclusion, contribute to inclusive schooling.
The study calls for future research to adopt a more explicit focus on inclusion to enhance
understanding and practices that support inclusive education for autistic students. The review
also discusses the benefits and limitations of the IEM in guiding this research direction.

SoA LR-8

Title:

White, J., McGarry, S., Falkmer, M., Scott, M., Williams, P. J., & Black, M. H. (2023). Creating Inclusive
Schools for Autistic Students: A Scoping Review on Elements Contributing to Strengths-Based
Approaches. Education Sciences, 13(7), 709. https://doi.org/10.3390/educsci13070709

Summary of key issues and relevance to the general and specific WP objectives:

This scoping review examines elements that contribute to strengths-based approaches for
supporting autistic students in schools. The review identified 18 articles and conceptualized the
findings using the Bioecological Model of Development. Key elements were categorized across
four systems: personal, microsystem, mesosystem, and exosystem. At the personal level, the
focus was on leveraging the strengths and interests of students. The microsystem included
specialized instructions, curriculum integration, differentiation, peer interactions, reciprocal
roles, and adult involvement. The mesosystem emphasized matching resources and activities,
real-life learning experiences, and benefits for all students. At the exosystem level, elements like

Co-funded by

the European Union L Europe ‘ ' UNIVERSITY
P IN POWER . OF WESTERN
ISTITUTO DEI SORDI MACEDONIA

DI TORINO

) Autism



https://doi.org/10.1080/08856257.2022.2037823
https://doi.org/10.3390/educsci13070709

15

cost-effectiveness, collaboration with colleagues and parents, and teachers' attitudes and
knowledge were highlighted. The findings underscore the interconnectedness of these factors,
emphasizing how a strengths-based approach can contribute to more inclusive school
environments for autistic students. These insights provide a foundation for developing
educational practices that are more tailored to the strengths and needs of autistic students.

.

o e
s
o e
-

the European Union U Europe UNIVERSITY
P IN POWER OF WESTERN

ISTITUTO DEI SORDI MACEDONIA

DITORINO

Co-funded by A R n




16

Reports/ Guidelines (R)

SoAR-1

Title:
EASPD (2023). Transition from Special Education to Inclusive Education Systems.
https://easpd.eu/fileadmin/user upload/Publications/EASPD-Transfer of Knowlege 23 pr.pdf

Summary of key issues and relevance to the general and specific WP objectives:

The European Association of Service Providers for Persons with Disabilities (EASPD) report,
"Transition from Special Education to Inclusive Education Systems," examines various European
strategies facilitating the shift from segregated special education to inclusive mainstream
education. It highlights models such as Finland's three-tiered support system, Italy's post-
graduate training for support teachers, and Portugal's transformation of special schools into
Resource Centres for Inclusion. Key success factors identified include capacity-building,
collaborative practices, and adaptable support mechanisms. Challenges noted involve
resistance to change, resource limitations, and the need for continuous professional
development. The relevance of this report to the inclusion of autistic students in Environmental
Education (EE) and Citizen Science (CS) is significant. By understanding successful inclusive
education models, educators can develop strategies that accommodate the diverse needs of
autistic learners in EE and CS contexts. Implementing tiered support systems and transforming
educational resources can create more accessible and engaging learning environments.
Additionally, the emphasis on capacity-building and professional development aligns with the
goal of introducing teachers to the benefits of disability-inclusive CS as a method for socio-
educational inclusion and capacity development of autistic learners. These insights inform the
development of inclusive EE and CS programs that foster participation, skill-building, and social
integration for autistic students.

SoA R-2

Title:

Gatfield, O., Hall, G., Isaacs, K. & Mahony, J. (2018) Guidelines for Creating Autistic Inclusive
Environments. Brisbane: Cooperative Research Centre for Living with Autism.
https://www.autismcrc.com.au/sites/default/files/inline-
files/Guidelines%20for%20Creating%20Autistic%20Inclusive%20Environments%20%28002%29.pdf?utm
Summary of key issues and relevance to the general and specific WP objectives:

The "Guidelines for Creating Autistic Inclusive Environments," published by the Cooperative
Research Centre for Living with Autism (Autism CRC), provide comprehensive strategies to
design spaces and processes that accommodate the diverse needs of autistic individuals. The
document emphasizes the importance of modifying physical environments to reduce sensory
overload, utilizing clear and structured materials, and implementing inclusive practices that
promote engagement and comfort. Key recommendations include adjusting lighting and
acoustics, providing sensory tools, offering flexible seating arrangements, and ensuring clear
communication protocols. The guidelines also highlight the significance of involving autistic
individuals in the planning and evaluation of these environments to ensure their effectiveness
and relevance.
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The relevance of these guidelines to the inclusion of autistic students in Environmental Education
(EE) within EU schools is substantial. By adopting the recommended environmental adjustments
and inclusive practices, educators can create EE settings that are accessible and engaging for
autistic learners. Implementing sensory-friendly modifications and clear communication
strategies can enhance participation and learning outcomes in EE activities. Furthermore,
involving autistic students in the development of these educational environments aligns with
best practices for fostering inclusivity and empowerment. These insights support the
development of EE programs that accommodate the unique needs of autistic students,
promoting their active involvement and success in environmental learning initiatives.

SoA R-3

Title:

Manea, D., & Wallinsalo, A. (2020). Engaging children with autism spectrum disorder in environmental
education: Earthwalk approach (Bachelor’s thesis). Diaconia University of Applied Sciences.
https://www.theseus.fi/bitstream/handle/10024/300350/Manea Delia Wallinsalo Annina.pdf?sequen

ce=2

Summary of key issues and relevance to the general and specific WP objectives:

This thesis aims to introduce environmental education to children with Autism Spectrum
Disorder (ASD) through earth walk lessons. As an outcome, a leaflet was developed to support
professionals in implementing similar activities. The project combined elements of both project-
based and product-based research. The study was conducted in collaboration with the
Environmental Education Youth Work Unit of Helsinki, which provides environmental and
adventure education services. Insights from staff meetings helped shape the project’s focus and
refine the leaflet’s content. Feedback from teachers and students highlighted the most effective
exercises, ensuring that the final resource emphasized activities that were well-received. Beyond
lesson design, the thesis explored how environmental education can enhance the social and
physical well-being of autistic children. It examined the benefits of outdoor activities and
provided recommendations for instructors on how to tailor lessons for neurodiverse learners.
The goal was to create engaging earth walk lessons that support autistic children in developing
skills while enjoying nature in a structured and accessible way.

SoA R-4

Title:

European Agency for Special Needs and Inclusive Education. (2018). Evidence of the link between
inclusive education and social inclusion: A review of the literature. European Agency for Special Needs
and Inclusive Education. https://www.european-
agency.org/sites/default/files/Evidence%20%E2%80%93%20A%20Review%200f%20the%20Literature O

-pdf

Summary of key issues and relevance to the general and specific WP objectives:

The European Agency for Special Needs and Inclusive Education's review explores the connection
between inclusive education and social inclusion for people with disabilities. It discusses how
inclusive educational settings enhance social participation, peer interactions, and opportunities
in employment and community life. It highlights the importance of inclusive education for
achieving social inclusion, noting that segregated educational settings limit these opportunities.
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The review is based on evidence from academic and research sources, providing insights for
policymakers, practitioners, and families.
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Other

Platforms (PL)
SoA PL-1

Title:
Autistica. (n.d.). Creating better environments. https://www.autistica.org.uk/our-research/research-
projects/creating-better-environments

Summary of key issues and relevance to the general and specific WP objectives:

Numerous studies have confirmed that autistic people experience sensory processing
differences, and that this can significantly impact their lives. One aspect which is not yet fully
understood is how these differences affect the ways in which autistic people navigate different
environments. Using participatory methods, this project will build a citizen scientist platform
which will collect rich information about people's experiences navigating the world. The data
can be used to improve public and private spaces for autistic people, educate the public, and
help create strategies to cope with, and remove, barriers autistic people may face.

Projects (PR)
SoA PR-1

Title:

Dobie, C. (2022). How can informal environmental education curriculum and pedagogy be more
inclusive for Autism Spectrum Disorder (ASD) students? [Capstone project, Master of Arts in Education:
Natural Science and Environmental Education]. Hamline University.
https://digitalcommons.hamline.edu/cgi/viewcontent.cgi?article=1881&context=hse cp

Summary of key issues and relevance to the general and specific WP objectives:

It is becoming common for teachers of all subjects to gain training or take courses that
specifically help them integrate environmental education (EE) into their core subject (Dada et
al., 2018). At times, formal educators will team up with informal environmental educators to
offer such opportunities. Informal educators, while well-versed in environmental activities,
topics and issues, may not have an understanding of how to teach. This means that those who
do not learn well in a traditional classroom may struggle to take part in EE. Students with Autism
Spectrum Disorder (ASD) are an example of individuals that learn in a different style compared
to neurodivergent classmates. This project provides the information needed for informal
environmental educators to include ASD students in their programming. Through an extensive
literature review of ASD, traditional classroom education and EE, a professional development
presentation was formed to show informal environmental educators how to consider different
methods to convey their knowledge to students of unique learning styles.

SoA PR-2

Title:

Leslie, E. (2018). How environmental education-based camps can create an inclusive opportunity to
ensure children with autism have a positive and meaningful experience [Master’s capstone}. Hamline
University. https://digitalcommons.hamline.edu/cgi/viewcontent.cgi?article=1251&context=hse cp

Summary of key issues and relevance to the general and specific WP objectives:

Co-funded by

the European Union L Europe ‘ ' UNIVERSITY
P IN POWER } OF WESTERN
ISTITUTO DEI SORDI MACEDONIA

DI TORINO

) Autism



https://www.autistica.org.uk/our-research/research-projects/creating-better-environments
https://www.autistica.org.uk/our-research/research-projects/creating-better-environments
https://digitalcommons.hamline.edu/cgi/viewcontent.cgi?article=1881&context=hse_cp
https://digitalcommons.hamline.edu/cgi/viewcontent.cgi?article=1251&context=hse_cp

20

In a world that is becoming increasingly disconnected, environmental education can reach
diverse audiences and create an environmentally literate community capable of making
decisions that support sustainable practices. Diversity implies inclusion of all individuals,
including those with autism. Autism is one of the most prevalent developmental learning
disabilities in the United States and those with the neurobiological disorder experience
challenges in areas such as social reasoning, language, cognition, sensory sensitivities and
emotional regulation. Environmental education often occurs in informal learning environments,
including day camp programs. While day camps provide the ideal setting for addressing deficits
in peer interactions, social communication, development of interactive play skills and
engagement in group activities, most camps do not provide inclusive services. The goal of this
capstone project is to help camp programs create an inclusive camp culture through effective
staff training. Using the guidebook component of the project, leadership can create an action
plan for the development, implementation and improvement of an inclusive program.
Leadership will then be prepared to facilitate an effective training presentation tailored to their
specific program. The main goals of the presentation are for participants to gain a shared
philosophy of inclusion in the camp environment, understand how they all contribute to camp
culture, feel empowered and capable of supporting inclusion and be able to put into practice
what they have learned. Hopefully this capstone project will inspire community members to be
a part of the movement towards inclusion and help environmental educators diversify their
audience, leading to more environmentally literate individuals.
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Research and compilation of SoA on benefits of
inclusive CS for participants’ development
(environmental literacy, capacity building and social
inclusion)

Scientific Articles (SA)

SoA SA-1
Title:

Constant, N. L., & Hughes, J. (2023). Diversifying citizen science through the inclusion of young people.
Journal of Science Communication, 22(2), A07. https://doi.org/10.22323/2.22020203

Summary of key issues and relevance to the general and specific WP objectives:

The article investigates how to enhance youth engagement in citizen science, particularly among
those without prior experience. Through focus groups with young individuals, the study
identifies motivations such as career development, new interests, altruistic values, social
interactions, inclusivity, and connections to nature. Barriers include logistical constraints, lack of
knowledge and interest, and organizational issues. The authors recommend strategies to
broaden the diversity of citizen scientists by targeting younger demographics.

SoA SA-2

Title:

Makuch, K. E., & Aczel, M. R. (2020). Eco-Citizen Science for Social Good: Promoting Child Well-Being,
Environmental Justice, and Inclusion. Research on Social Work Practice, 30(2), 219-232.
https://doi.org/10.1177/1049731519890404

Summary of key issues and relevance to the general and specific WP objectives:

The article examines the benefits and challenges of involving children in environmental citizen
science projects. These projects, conducted by non-specialists under the guidance of
professional scientists, aim to promote social good by addressing environmental justice and
inclusion. The authors discuss how participation in such projects can enhance children's
development, contribute to scientific knowledge, and foster a commitment to environmental
stewardship and justice in adulthood. The article emphasizes the importance of including
children in environmental citizen science to advance social good and social justice.

SoA SA-3
Title:
Roche, J., Bell, L., Galvao, C., Golumbic, Y. N., Kloetzer, L., Knoben, N., ... & Winter, S. (2020). Citizen

science, education, and learning: challenges and opportunities. Frontiers in Sociology, 5, 613814.
https://doi.org/10.3389/fs0c.2020.613814

Summary of key issues and relevance to the general and specific WP objectives:

Y
o e
s
o e

-

Co-funded by

the European Union L Europe ‘ ' UNIVERSITY
P IN POWER ) OF WESTERN

ISTITUTO DEI SORDI MACEDONIA

DI TORINO

) Autism



https://doi.org/10.22323/2.22020203
https://doi.org/10.22323/2.22020203
https://doi.org/10.1177/1049731519890404
https://doi.org/10.1177/1049731519890404
https://doi.org/10.1177/1049731519890404
https://doi.org/10.3389/fsoc.2020.613814

22

The article examines the integration of citizen science into educational settings, highlighting
both the benefits and challenges. The authors identify dilemmas such as competing scientific
goals and learning outcomes, differing ontologies and epistemologies, diverging communication
strategies, and clashing values around advocacy and activism. While these challenges can
hinder the successful incorporation of citizen science into mainstream education, they also
present opportunities for synergies and growth. The paper emphasizes the need for a balanced
approach that considers scientific objectives alongside educational outcomes to effectively
integrate citizen science into learning environments.

SoA SA-4

Title:

Pateman, R.M. and West, S.E. (2023). Citizen science: pathways to impact and why participant diversity
matters. Citizen Science: Theory and Practice, 8(1), p.50. https://doi.org/10.5334/cstp.569

Summary of key issues and relevance to the general and specific WP objectives:

This study examines the impact pathways of citizen science (CS) and emphasizes the importance
of participant diversity in achieving desired outcomes. The authors identify 70 potential benefits
of CS, categorizing them into nine pathways that connect short-term project outcomes with
medium- and long-term impacts. A key finding is that a lack of diversity among participants can
hinder the effectiveness of these pathways, limiting the overall impact of CS initiatives. The study
advocates project leaders to adopt a pathways-to-impact approach, considering how
participant recruitment strategies influence project achievements. It also calls for innovative
efforts to understand and overcome barriers to participation, aiming to make CS more inclusive
and effective. The relevance of this article to the benefits of inclusive CS for participants'
development is significant. By highlighting how participant diversity enhances the effectiveness
of CS projects, the study underscores the potential for inclusive CS to improve environmental
literacy, capacity building, and social inclusion. Engaging a diverse participant base ensures that
CS initiatives are more representative and impactful, fostering a broader understanding of
environmental issues and promoting community-wide engagement. These insights inform the
development of inclusive CS programs that aim to empower all participants, particularly
marginalized groups, thereby enhancing the socio-educational benefits of CS activities.

SoA SA-5

Title:

Aberasturi Rodriguez, A., Bandera, I. F., & Navarro-Pedreio, J. (2024). Can Citizens Do Science? Science
in Common and Social Responsibility. Sci, 6(2), 26. https://doi.org/10.3390/sci6020026

Summary of key issues and relevance to the general and specific WP objectives:

The focus of this unit is to teach students with intellectual disabilities about urban streams and
the plant and animal life that depend on the water, what the presence of the specific life means
to health of the stream, and how to assess the health of the stream through chemical tests, and
plant and animal assays. This unit will provide a completely adapted chapter and worksheets.
The unit will begin with an introduction to water as a habitat in general and the water around
us specifically. The students will explore streams, conduct chemical tests, and report the data.
The students will also learn about the influence of human activity on stream health. The second
lesson will focus on plant life around waterways. The students will learn about the basics of
plants, the different types of plants, and plant survival needs. The students will then use
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guidebooks to explore the plants around the streams. The final lesson will cover the animal and
protist life around streams. The students will learn about invertebrates and microorganisms in
general and will learn about the aquatic organisms that inhabit streams. The lessons will involve
the use of different guidebooks and data collection sheets. The students will learn what the
presence or absence of specific organisms means for the health of the stream. Finally, the
students will understand the interactions between human activity, water pollution, and the
effects of pollution on plant, animal, and protist life. The lessons will involve hands-on
experiences as well as adapted assessments and worksheets.

SoA SA-6

Title:

Carnemolla, P., Robinson, S., & Lay, K. (2021). Towards inclusive cities and social sustainability: A scoping
review of initiatives to support the inclusion of people with intellectual disability in civic and social
activities. City, Culture and Society, 25, 100398. https://doi.org/10.1016/j.ccs.2021.100398

Summary of key issues and relevance to the general and specific WP objectives:

The inclusion of people with intellectual disabilities in cultural and civic activities is an important
point for discussion, particularly in the context of supporting the social sustainability of our local
communities and cities. In line with a human rights approach to disability and inclusion, local
governments and community organisations are poised to play a pivotal role in the inclusion of
people with intellectual disability. Using PRISMA-P guidelines, we undertook a scoping review of
local inclusion building initiatives in Australia and comparative international countries that
helped connect people with intellectual disability with their local council and community.
Analysis of the results offers opportunities to consider the ways in which the personal
preferences of people with intellectual disability can be interwoven with structure and levels of
participation to improve social inclusion in their local communities.

SoA SA-7

Title:

Gray, S., Nicosia, K., & Jordan, R. (2019). Environmental citizen science for social good: Engaging children

and promoting justice, diversity, health, and inclusion.

https://www.researchgate.net/publication/333746541 Environmental citizen science for social good
Engaging children _and promoting justice diversity health and inclusion

Summary of key issues and relevance to the general and specific WP objectives:

This paper makes a case for the benefits of engaging children in environmental citizen science
(defined as science conducted by non-specialists under the direction of professional scientists)
to promote social good. We interpret social good in this context as environmental justice and
sustainability. This paper thus evaluates how participation in outdoor, eco-citizen science
projects benefits the child’s development, and leads to commitment to environmental
stewardship and justice, and promotion of social good as adult.

SoA SA-8

Title:

Strasser, B. J., Baudry, J., Mahr, D., Sanchez, G. and Tancoigne, E. (2019) ““Citizen Science’? Rethinking
Science and Public Participation”, Science & Technology Studies, 32(2), pp. 52—76.
https://doi.org/10.23987/sts.60425
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Summary of key issues and relevance to the general and specific WP objectives:

Since the late twentieth century, “citizen science” has become an increasingly fashionable label
for a growing number of participatory research activities. This paper situates the origins and
rise of the term “citizen science” and contextualises “citizen science” within the broader history
of public participation in science. It analyses critically the current promises — democratisation,
education, discoveries — emerging within the “citizen science” discourse and offers a new
framework to better understand the diversity of epistemic practices involved in these
participatory projects. Finally, it maps several historical, political, and social questions for future
research in the critical studies of “citizen science”.

SoA SA-9

Title:

Varga, D., Doran, C., Ortega, B., & Odriozola, M. S. (2023). How can Inclusive Citizen Science Transform
the Sustainable Development Agenda? Recommendations for a Wider and More Meaningful Inclusion
in the Design of Citizen Science Initiatives. Citizen Science: Theory and Practice, (1),
https://doi.org/10.5334/cstp.572

Summary of key issues and relevance to the general and specific WP objectives:

This article discusses the role of inclusive citizen science in transforming sustainable
development and social inclusion. It presents prior research findings on the benefits of social
inclusion to science, citizens, and society, and considerations when designing for inclusive
participatory practices. The study highlights ongoing European research projects making
substantial efforts towards CS inclusion, providing valuable examples for our project's aim to
utilize CS as a tool for socio-educational inclusion.

SoA SA-10

Title:

Klement, J., Rienow, A., Daniel, C., & Terlau, W. (2025). Inclusive urban planning: leveraging citizen
science for community well-being. Cities & Health, 1-12.
https://doi.org/10.1080/23748834.2024.2444786

Summary of key issues and relevance to the general and specific WP objectives:

United Nations Sustainable Development Goal 11 emphasizes inclusive urban planning to
improve quality of life. This study implemented a citizen science approach in Sankt Augustin,
Germany, involving city officials, residents, and researchers. Using crowdmapping through an
online GIS interface, citizens shared their urban experiences and solutions. These inputs
informed stakeholder dialogues and urban planning initiatives. The study highlights the value of
participatory processes in enhancing urban livability and climate resilience, offering a replicable
model for municipalities to integrate diverse perspectives into policy and planning.
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Literature Reviews (LR)

SoA LR-1

Title:

Ballard, H. L., Lindell, A. J., & Jadallah, C. C. (2024). Environmental education outcomes of community
and citizen science: a systematic review of empirical research. Environmental Education Research, 30(6),
1007-1040. https://doi.org/10.1080/13504622.2024.2348702

Summary of key issues and relevance to the general and specific WP objectives:

Citizen science, community science, and related participatory approaches to scientific research
and monitoring are increasingly used by environmental educators and conservation
practitioners to achieve environmental education (EE) goals. However, evidence of EE learning
outcomes from these approaches is typically reported on a case-by-case basis, if at all. We
undertook a systematic review of empirical studies in which community and citizen science (CCS)
projects lead to EE outcomes. We surfaced 100 studies that met our inclusion criteria using a
broad definition of CCS and empirical research on EE outcomes. The studies involved people in
a wide variety of aspects of environmental research that included, but also went beyond, data
collection. We found CCS approaches to EE overall resulted in positive learning outcomes for
adults and youth, particularly gains for science content knowledge (56 articles), science inquiry
skills (32), positive attitudes toward science and the environment (16), and self-efficacy toward
science and the environment (11). We also found evidence for positive gains in environmental
behavior and stewardship (29) and community connectedness and cooperation outcomes (30).
These findings highlight how CCS programs may be uniquely impactful when involving people in
planning, data analysis, and reporting aspects of environmental research and monitoring, as
well as in data collection, and we offer examples and suggestions for CCS design. We found a
heavy reliance on self-reporting in the research methods used in many studies, however, and so
offer suggestions for more rigorous methods and directions for future research.

SoA LR-2

Title:

Solé, C., Couso, D., & Hernandez, M. I. (2023). Citizen science in schools: a systematic literature review.
International Journal of Science Education, Part B, 14(3), 383—399.
https://doi.org/10.1080/21548455.2023.2280009

Summary of key issues and relevance to the general and specific WP objectives:

Citizen science has proven to be a useful paradigm both to contribute to science and to increase
the public understanding of science. Thus the connection between citizen science and schools
offers an interesting approach to explore. However, a lot of questions and challenges remain
unclear, such as the balance between scientific and educational goals. In this research, we
explore how citizen science initiatives have been implemented in formal education contexts
through a systematic literature review. The final aim is to identify relevant characteristics, define
profiles of initiatives and offer future implications. Through the PRISMA Protocol, we have
selected 46 published citizen science initiatives to analyse. Our findings show four different
profiles of citizen science initiatives in schools: Students using science, Students helping science,
Students learning science collecting data and Students learning science by acting as scientists.
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From the discussion of these profiles, we suggest some considerations for researchers and
designers.

SoA LR-3

Title:

Adamou, A., Georgiou, Y., Paraskeva-Hadjichambi, D., & Hadjichambis, A. C. (2021). Environmental
Citizen Science Initiatives as a Springboard towards the Education for Environmental Citizenship: A
Systematic Literature Review of Empirical Research. Sustainability, 13(24), 13692.
https://doi.org/10.3390/su132413692

Summary of key issues and relevance to the general and specific WP objectives:

The article "Environmental Citizen Science Initiatives as a Springboard towards the Education
for Environmental Citizenship: A Systematic Literature Review of Empirical Research" by Adamou
et al. explores the potential of Environmental Citizen Science (CS) initiatives to foster Education
for Environmental Citizenship (EEC). The study systematically reviewed 31 empirical studies from
2000 to 2020, following the PRISMA methodology. The findings reveal that CS initiatives
primarily enhance citizens’ knowledge and skills, but have a more limited impact on shaping
attitudes, values, and behaviors. Actions taken by participants often focus on private, local-scale
environmental efforts, contributing to problem prevention and solution. The research identified
strong correlations between environmental citizenship competences, actions, and outcomes,
highlighting several key components critical for fostering EEC. The authors argue that while CS
initiatives show promise in supporting EEC, future efforts should focus on broadening their
influence to include public and global actions. This study underscores the importance of
integrating environmental education into CS to cultivate proactive and environmentally
responsible citizens.
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Academic Books/ Book Chapters (BC)

SoA BC-1

Title:

Kriiger, D., & Meschtscherjakov, A. (2023). Inclusiveness of Citizen Science: How People with Disabilities
Can Participate in Citizen Science Approaches. In Universal Access in Human-Computer Interaction: 17th
International Conference, UAHCI 2023, Held as Part of the 25th HCl International Conference, HCIl 2023
(pp. 88—98). Springer._https://doi.org/10.1007/978-3-031-35681-0 6

Summary of key issues and relevance to the general and specific WP objectives:

The chapter "Inclusiveness of Citizen Science: How People with Disabilities Can Participate in
Citizen Science Approaches" explores the potential of citizen science to engage individuals with
disabilities in research and development activities. It discusses the benefits of inclusive citizen
science, such as enhancing accessibility and promoting social inclusion. The authors examine
various strategies to facilitate participation, including the design of accessible tools and
platforms, as well as the importance of community engagement. The chapter emphasizes the
need for tailored approaches to accommodate diverse abilities, ensuring that people with
disabilities can actively contribute to and benefit from citizen science initiatives.

SoA BC-2

Title:

Paleco, C., Garcia Peter, S., Salas Seoane, N., Kaufmann, J., Argyri, P. (2021). Inclusiveness and Diversity
in Citizen Science. In: Vohland, K., et al. The Science of Citizen Science. Springer, Cham.
https://doi.org/10.1007/978-3-030-58278-4 14

Summary of key issues and relevance to the general and specific WP objectives:

This chapter, titled "Inclusiveness and Diversity in Citizen Science," delves into the significance
of engaging diverse groups in citizen science (CS) initiatives. The authors argue that inclusive CS
practices democratize knowledge production by involving participants across various social
statuses, cultural backgrounds, genders, and educational levels. They highlight that such
diversity introduces new perspectives, enriches research questions, and enhances the relevance
of scientific outcomes. The chapter also discusses challenges in achieving inclusivity, such as
existing power hierarchies and the need for deliberate strategies to engage underrepresented
communities. Recommendations include adopting intersectional approaches, ensuring equal
opportunities, and fostering environments where all participants can contribute meaningfully.
The relevance of this chapter to the benefits of inclusive CS for participants' development is
substantial. By emphasizing inclusivity, CS projects can enhance environmental literacy among
diverse populations, build capacity by empowering individuals with varying backgrounds, and
promote social inclusion through collaborative scientific endeavors. Implementing the
recommended strategies can lead to more equitable participation, ensuring that CS serves as a
tool for broad-based education and community engagement. These insights inform the
development of CS programs that are accessible and beneficial to all societal segments, thereby
maximizing their educational and social impact.
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Reports/ Guidelines (R)

SoAR-1

Title:
Education Scotland. (n.d.). Citizen science and Curriculum for Excellence.
https://education.gov.scot/resources/citizen-science-and-curriculum-for-excellence/

Summary of key issues and relevance to the general and specific WP objectives:

The Citizen Science and Curriculum for Excellence resource, hosted by Education Scotland,
demonstrates how citizen science (CS) can be integrated into school curricula to enhance
learning and engagement. The platform aligns CS activities with Scotland’s Curriculum for
Excellence, focusing on interdisciplinary learning, critical thinking, and real-world problem-

solving.

Key features include:

. Lesson Plans and Activities: Ready-to-use educational materials that align with
curricular outcomes, focusing on sustainability, environmental science, and active citizenship.

o Teacher Support: Guidance on incorporating CS into classroom teaching, including
strategies for engaging diverse learners and fostering inclusivity.

o Real-World Applications: Examples of how students can contribute to ongoing scientific
research, such as biodiversity monitoring or pollution tracking.

. Student Engagement: Activities designed to promote collaboration, inquiry, and

reflection, empowering students to act as contributors to scientific knowledge.

Relevance to Research Topic: This resource highlights the benefits of inclusive CS for participant
development by showcasing its potential to enhance environmental literacy, foster critical skills,
and promote social inclusion. By engaging students in hands-on, real-world scientific tasks, it
builds capacity for independent inquiry and teamwork. Its focus on accessible and adaptable
activities ensures that students from diverse backgrounds, including those with additional
support needs, can fully participate and benefit. This makes it a valuable example for educators
aiming to implement inclusive CS programs in schools.

SoA R-2

Title:

Open Access Web Page

Carmichael, J. (2021). Can an inclusive approach meaningfully engage people with learning disabilities?
Exploring capacity building for Citizen Science. Open Research Online. Retrieved [Insert retrieval date],
from https://oro.open.ac.uk/79450/

Full Thesis Document

Carmichael, J. (2021). Can an inclusive approach meaningfully engage people with learning disabilities?
Exploring capacity building for Citizen Science [Doctoral thesis, The Open University]. Open Research
Online. https://oro.open.ac.uk/79450/12/JCThesis%20V11 2.pdf

Summary of key issues and relevance to the general and specific WP objectives:
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The Banbury self-advocacy group is part of the Oxfordshire based charity, My Life My Choice.
The group and Jess Carr worked together to do research into how people with learning
disabilities do citizen science.

SoA R-3

Title:
Evers, V. (2023). Citizen science and participation for inclusive smart cities. Centre for Liveable Cities.
Retrieved from https://www.clc.gov.sg/docs/default-source/urban-solutions/urbsol23pdf/07 essay-

vanessa-evers.pdf

Summary of key issues and relevance to the general and specific WP objectives:

In "Citizen Science and Participation for Inclusive Smart Cities," Professor Vanessa Evers
emphasizes the importance of integrating citizen science into research and development (R&D)
and policymaking to foster inclusive smart cities. She highlights those rapid technological
advancements, such as artificial intelligence, have led to public skepticism due to concerns over
job security and privacy. This skepticism is exacerbated by limited citizen involvement in the
innovation process, as evidenced during the COVID-19 pandemic when misinformation led to
vaccine hesitancy. Evers advocates for active citizen participation, ranging from data collection
to collaboration with researchers, to enhance data reliability and public trust. She outlines
benefits including improved data collection, increased public engagement, utilization of local
knowledge, enhanced collaboration, and greater transparency. To implement citizen science
effectively, Evers recommends aligning research agendas with public priorities, transitioning
researchers into facilitators, developing inclusive research frameworks, and broadening
communication channels. She concludes that combining citizen science with governmental
efforts can effectively address urban challenges and promote inclusive smart city development.
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Other

Platforms (PL)
SoA PL-1

Title:

The Alan Turing Institute. (n.d.). Citizen Science Platform with Autistica. The Alan Turing Institute.
https://www.turing.ac.uk/research/research-projects/citizen-science-platform-autistica

Summary of key issues and relevance to the general and specific WP objectives:

The "Citizen Science Platform with Autistica" is a collaborative project between The Alan Turing
Institute and Autistica that aims to improve the understanding of sensory processing differences
in autistic individuals. The project uses a citizen science platform to gather data on how autistic
people experience and interact with various environments. This data will help inform the design
of more accessible public and private spaces, contribute to public education efforts, and aid in
the development of strategies to address barriers faced by autistic individuals. The goal is to
create a more inclusive and accessible society for those with autism.

SoA PL-2

Title:
EU Citizen Science Platform. (n.d.). EU-Citizen.Science. https://eu-citizen.science/

Summary of key issues and relevance to the general and specific WP objectives:
The EU-Citizen Science Platform serves as a comprehensive hub for citizen science (CS) initiatives
across Europe, aiming to connect projects, resources, and participants. The platform offers a
wide range of tools and materials, including educational resources, training opportunities, and
project showcases, designed to promote inclusivity and accessibility in CS. It emphasizes
collaboration among diverse stakeholders, such as researchers, educators, policymakers, and
citizens, to foster innovation and societal engagement through science.
Key features include:
e Resource Library: A collection of materials to support CS implementation and learning.
e Project Database: Information on diverse CS projects that address environmental,
social, and cultural issues.
e Training Modules: Opportunities to build skills in CS methodologies and enhance project
participation.
e Community Networking: A space for participants to connect, share experiences, and
collaborate.
Relevance to Research Topic: The platform is a valuable resource for developing inclusive CS
programs that enhance environmental literacy, capacity building, and social inclusion. By
providing access to projects and tools that prioritize diversity, it supports the integration of CS
into educational frameworks. Its emphasis on collaborative learning and real-world problem-
solving aligns with the goal of fostering equitable participation and empowering individuals
through science. These attributes make it a critical tool for educators and practitioners seeking
to implement inclusive CS initiatives.
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SoA PL-3

Title:
EU Citizen Science Association. (n.d.). ECSA - European Citizen Science Association.
https://www.ecsa.ngo/

Summary of key issues and relevance to the general and specific WP objectives:
The European Citizen Science Association (ECSA) is a leading organization dedicated to
advancing citizen science (CS) across Europe. It serves as a network for individuals and
institutions involved in CS, providing resources, guidelines, and support for inclusive and
impactful CS initiatives. ECSA focuses on fostering collaboration between scientists, educators,
policymakers, and the public to enhance the societal and environmental benefits of CS.
Key features of the platform include:
e Guidelines and Standards: Resources to ensure high-quality and ethical CS practices.
e Project Collaboration: Opportunities to connect with CS projects across Europe,
promoting interdisciplinary and cross-sectoral approaches.
e Training and Events: Workshops, webinars, and conferences to build capacity in CS
methods and inclusion.
e Advocacy and Policy Support: Efforts to influence policy-making for integrating CS into
formal and informal education systems.
Relevance to Research Topic: The ECSA platform is instrumental in promoting the benefits of
inclusive CS for participants' development, particularly in enhancing environmental literacy,
capacity building, and social inclusion. Its focus on diversity and accessibility ensures that CS
initiatives are equitable and engaging for all participants, including marginalized groups. By
providing tools and fostering collaboration, ECSA aligns with the goals of creating inclusive CS
programs that empower participants and address real-world challenges, making it a valuable
resource for educators and practitioners in inclusive CS.

SoA PL-4

Title:
UNICEF. (2020, October 15). How inclusive education benefits autistic children and society
[Video]. YouTube. https://www.youtube.com/watch?v=Ftsf21Cr4Jk

Summary of key issues and relevance to the general and specific WP objectives:

Numerous studies have confirmed that autistic people experience sensory processing
differences, and that this can significantly impact their lives. One aspect which is not yet fully
understood is how these differences affect the ways in which autistic people navigate different
environments. Using participatory methods, this project will build a citizen scientist platform
which will collect rich information about people's experiences navigating the world. The data
can be used to improve public and private spaces for autistic people, educate the public, and
help create strategies to cope with, and remove, barriers autistic people may face.
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SoA PL-5

Title:

ASD Publics. (n.d.). ASD Publics: Advancing socio-educational inclusion through participatory
practices. https://asdpublics.eu/

Summary of key issues and relevance to the general and specific WP objectives:

Many playgrounds are not designed with neurodiverse children in mind, particularly those on
the autism spectrum. This can lead to overwhelming or frustrating experiences for both the
children and their parents, who want a space where their children can thrive, connect, and grow.
For children with autism spectrum disorder (ASD), some features of traditional play areas can
be challenging to navigate. By collaborating with architects, urban planners, psychologists,
artisans, and members of the ASD community, the IMPETUS project takes a citizen science
approach to design better play experiences. Through workshops and activity-mapping exercises,
the project has developed practical recommendations, innovative activities, and new tools to
ensure that playtime is enjoyable and accessible for children with ASD and their families.

SoA PL-6

Title:

Cos4Cloud. (n.d.). Cos4Cloud: Empowering citizen science for the European Open Science
Cloud (EOSC). Retrieved from https://cos4cloud-eosc.eu/

Summary of key issues and relevance to the general and specific WP objectives:

The Cos4Cloud platform focuses on enhancing citizen observatories and supporting the
European Open Science Cloud (EOSC) initiative. It co-designs citizen science services, providing
tools and resources to integrate and improve collaboration, data sharing, and project
interoperability. It offers services like Al tools, cloud-based platforms, and APIs to advance
environmental and biodiversity monitoring. By creating synergies among citizen science
projects, Cos4Cloud fosters greater scientific engagement and innovation, ensuring inclusive
and accessible scientific contributions across Europe.

SoA PL-7

Title:

Socio-Bee Project. (n.d.). Socio-Bee: Citizen science for societal engagement. https://socio-
bee.eu/

Summary of key issues and relevance to the general and specific WP objectives:

SOCIO-BEE is creating an actionable and inclusive CS toolkit that is being tested in different pilot
cities, which will be an important asset in facilitating the collection and use of CS-collected data
by relevant decision makers and stakeholders.

Y
o e
s
o e
-

Co-funded by

the European Union L Europe ‘ ' UNIVERSITY
P IN POWER . OF WESTERN
ISTITUTO DEI SORDI MACEDONIA

DI TORINO

) Autism



https://asdpublics.eu/
https://cos4cloud-eosc.eu/
https://socio-bee.eu/
https://socio-bee.eu/

33

Projects (PR)
SoA PR-1

Title:

Yildirim, K. (2023, March 30). Empowering Inclusivity & Diversity in Citizen Science: Pilot #6
Digital Mapping with Disabled Citizens (DiMDiCi). COESO. https://coeso.hypotheses.org/4880

Summary of key issues and relevance to the general and specific WP objectives:

The DiMDICi project aims to enhance inclusivity in citizen science by developing a digital
mapping tool that enables individuals with cognitive disabilities to participate in designing
accessible public spaces. Collaborating with the University of Twente, Hochschule fiir
Gesundheit, Diakonische Stiftung Wittekindshof, and the city administration of Herne, the
project focuses on creating a universally designed tool to bridge the digital divide and involve
diverse participants in urban planning. This initiative supports Sustainable Development Goals
10 (reducing inequalities), 11 (sustainable cities and communities), and 16 (peace, justice, and
strong institutions) by promoting accessibility and inclusivity in public spaces.

SoA PR-2

Title:
YouCount Project. (n.d.). YouCount: Citizen science for youth inclusion.
https://www.youcountproject.eu/

Summary of key issues and relevance to the general and specific WP objectives:

YouCount (2021-2024) is an Horizon 2020 project that focuses on social inclusion, referred to as
equal opportunities for youth participation in society. The project elucidates three main domains
of social inclusion: 1) social participation (e.g., work, education, and social life); 2)
connectedness and social belonging; and 3) citizenship and rights. YouCount approaches
inclusion from a design perspective, both as a process and as a goal.

SoA PR-3

Title:
AgorAge. (n.d.). AgorAge: Fostering civic engagement through participatory methods.
https://agorage.hypotheses.org/

Summary of key issues and relevance to the general and specific WP objectives:

AGORAge: Ageing in a Caring Community is a Citizens Science project led by Rovira i Virgili
University (Department of Anthropology, Philosophy and Social Work) in partnership with ISRAA
(Istituto per Servizi di Ricovero e Assistenza agli Anziani) and MARC (Medical Anthropology
Research Center) which aim is to promote a process of social intervention to encourage the
inclusion in their neighbourhoods of older people who live in care facilities.
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SoA PR-4

Title:
The Citizen Scientist Project. (n.d.). National Geographic Citizen Science Projects. Retrieved
from https://www.thecitizenscientistproject.org/projects/national-geographic

Summary of key issues and relevance to the general and specific WP objectives:

The Citizen Scientist Project, in collaboration with National Geographic, has developed resources
to promote global citizen science. This partnership produced a series of infographics that
visualize and operationalize global citizen science efforts. These infographics, available in
multiple languages, cover topics such as "What is Global Citizen Science?", "Partners in
Discovery," "The Wisdom of Crowds," and "Training Machines Together. Additionally, they
developed the educator-centered course "Learning through Citizen Science," a self-paced, on-
demand course designed to introduce educators to global citizen science and familiarize them
with key projects and tools. The course includes modules on understanding global citizen
science, participating in projects, and exploring specific platforms like iNaturalist, Debris Tracker,
and Camera Traps.
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Research and compilation of SoA on CS classroom
best practice examples and their usefulness as an
instrument for socio-educational inclusion

Scientific Articles (SA)

SoA SA-1

Title:

Carrier, S. J., Scharen, D. R., Hayes, M., Smith, P. S., Bruce, A., & Craven, L. (2024, September). Citizen
science in elementary classrooms: a tale of two teachers. In Frontiers in Education (Vol. 9, p. 1470070).
Frontiers Media SA. https://doi.org/10.3389/feduc.2024.1470070

Summary of key issues and relevance to the general and specific WP objectives:

This study examines the implementation of citizen science (CS) projects in elementary
classrooms through the experiences of two teachers. It highlights how integrating CS into early
education can enhance students’ scientific literacy, critical thinking, and engagement with real-
world environmental issues. The teachers employed hands-on activities, data collection, and
collaborative analysis, fostering a participatory learning environment. Challenges encountered
included aligning CS projects with curriculum standards and managing diverse student abilities.
However, the study found that with appropriate support and flexibility, CS can be a valuable tool
for promoting inclusivity and active learning in elementary education.

The relevance of this article to the use of CS as an instrument for socio-educational inclusion is
significant. By engaging students in authentic scientific research, CS projects can bridge gaps
between diverse learners, providing equal opportunities for participation and learning. The
study demonstrates that CS fosters collaboration, communication, and a sense of community
among students, which are essential components of social inclusion. These insights inform the
development of inclusive educational practices that leverage CS to enhance student
engagement, learning outcomes, and social integration in classroom settings.

SoA SA-2

Title:

Aristeidou, M., Lorke, J. and Ismail, N., (2023). Citizen science: Schoolteachers’ motivation, experiences,
and recommendations. International Journal of Science and Mathematics Education, 21(7), pp.2067-
2093. https://link.springer.com/article/10.1007/s10763-022-10340-z

Summary of key issues and relevance to the general and specific WP objectives:

This study investigates schoolteachers' motivations, experiences, and recommendations
regarding the integration of citizen science (CS) into formal education. Through surveys and
interviews with teachers across various countries, school types, and subjects, the research
identifies key motivators such as the desire to provide authentic scientific experiences, enhance
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student engagement, and improve scientific literacy. Teachers reported employing diverse
engagement techniques, including hands-on data collection and collaborative analysis, to
involve students in CS projects. Challenges highlighted include aligning CS activities with
curriculum requirements, time constraints, and the need for adequate training and resources.
Recommendations for successful CS integration encompass professional development
opportunities, administrative support, and the development of adaptable CS projects that cater
to diverse educational contexts.

Relevance to Research Topic: This article provides valuable insights into best practices for
utilizing CS in classrooms to promote socio-educational inclusion. By understanding teachers'
motivations and the challenges they face, educational stakeholders can develop targeted
support mechanisms that facilitate the effective incorporation of CS into teaching. The emphasis
on authentic scientific engagement and collaborative learning aligns with the goals of
enhancing environmental literacy, capacity building, and social inclusion among students.
Implementing the study's recommendations can lead to more inclusive and impactful CS
initiatives within educational settings, fostering a sense of community and shared purpose
among diverse learners.

SoA SA-3

Title:

Kelemen-Finan, J., Scheuch, M., & Winter, S. (2018). Contributions from citizen science to science
education: an examination of a biodiversity citizen science project with schools in Central Europe.
International Journal of Science Education, 40(17), 2078-2098.
https://doi.org/10.1080/09500693.2018.1520405

Summary of key issues and relevance to the general and specific WP objectives:

Despite the rising popularity of Citizen Science (CS) projects, there is little empirical evidence for
effects on learning outcomes, particularly when young people are involved. It is also often not
clear how CS projects are linked to science education (SE) research. The aim of this study was to
examine biodiversity CS projects in an outdoor school class context and to measure the effects
on individual learning outcomes (ILOs) with a perspective for SE. Five learning outcomes
considered important for CS were tested: interest, self-efficacy/mastery, motivation, behaviour
and attitude. These ILOs were measured via eight different scales and tested in an evaluation
study of a large CS project with 428 students aged 8—18. Students recorded hedgehogs, wild bee
activity, birds and butterflies in gardens. Results showed that students’ interest and motivation,
as well as perceived mastery increased during the project. Most remarkably, positive attitudes
towards wild animals, natural gardens and biodiversity rose significantly. For most ILOs there
were significant differences between age groups: Primary school students showed the highest
ILOs and provided most database entries. The authors describe how well biodiversity CS projects
contribute to SE aims and how discrepancies between educational and scientific aims in CS
projects may be addressed.

Y
o e
s
o e

-

Co-funded by

the European Union L Europe ‘ ' UNIVERSITY
P IN POWER . OF WESTERN

ISTITUTO DEI SORDI MACEDONIA

DI TORINO

) Autism



https://doi.org/10.1080/09500693.2018.1520405

37

SoA SA-4

Title:

Williams, K. A., Hall, T. E., & O’Connell, K. (2021). Classroom-based citizen science: impacts on students’
science identity, nature connectedness, and curricular knowledge. Environmental Education Research,
27(7), 1037-1053. https://doi.org/10.1080/13504622.2021.1927990

Summary of key issues and relevance to the general and specific WP objectives:

Citizen science projects are an increasingly popular way to engage the public in the process of
science. However, few studies have evaluated learning outcomes beyond knowledge gains in
formal learning settings with youth. This study evaluated the effects of a classroom-based
citizen science project in which middle and high school students collected data about
hummingbirds and their habitat use as part of a long-term study on declining hummingbird
populations. We explored changes in science identity, nature connectedness, and knowledge of
curricular material using quantitative pre- and post-test questionnaires (n=367). While
curricular knowledge scores increased modestly, the project had no meaningful impacts on
science identity or nature connectedness. Nevertheless, students reported that the citizen
science aspect motivated them and made them feel that they were contributing to science.
Results suggest that, while citizen science has potential as an effective mode for educating
students about the processes and content of science, one should not assume that it necessarily
conveys additional benefits.

SoA SA-5

Title:
ACM. (2020). Inclusive computing education: Bridging the gap. Proceedings of the ACM Conference,
https://doi.org/10.1145/3360458.3360467

Summary of key issues and relevance to the general and specific WP objectives:

This article explores strategies to make computing education more inclusive, addressing barriers
faced by underrepresented groups in technology fields. It emphasizes the importance of
equitable access to resources, culturally responsive teaching practices, and targeted
interventions to bridge the skills gap. Real-world case studies illustrate the transformative
potential of inclusive computing education, highlighting its impact on career readiness and
socio-economic mobility. The findings are directly relevant to WP objectives focused on fostering
digital literacy and inclusion, particularly for marginalized communities. Integrating these
principles into educational frameworks can ensure that environmental and computing literacy
progress hand in hand, preparing all students to address global challenges with technical and
environmental competency.

SoA SA-6

Title:

Zydney, J. M., Angelone, L., & Rumpke, E. (2021). Lessons learned from an elementary school citizen
science project. Contemporary Issues in Technology and Teacher Education, 21(3).
https://citejournal.org/volume-21/issue-3-21/science/lessons-learned-from-an-elementary-school-
citizen-science-project/

Summary of key issues and relevance to the general and specific WP objectives:
This pilot study explores the use of a computer-supported collaborative citizen science project
with elementary school students, focusing on how they engage in science practices and the roles

Y
o e
s
o e
-

Co-funded by

the European Union L Europe ‘ ' UNIVERSITY
P IN POWER } OF WESTERN
ISTITUTO DEI SORDI MACEDONIA

DI TORINO

) Autism



https://doi.org/10.1080/13504622.2021.1927990
https://doi.org/10.1145/3360458.3360467
https://citejournal.org/volume-21/issue-3-21/science/lessons-learned-from-an-elementary-school-citizen-science-project/
https://citejournal.org/volume-21/issue-3-21/science/lessons-learned-from-an-elementary-school-citizen-science-project/

38

that emerge within the citizen science community. The researchers analyzed a social media feed
from one project, using content and role analysis to evaluate students' contributions. The study
reveals the need for structured guidance to support teachers in implementing such projects
effectively in the classroom. Key recommendations include scaffolding science practices, setting
clear expectations for students' social media posts, and establishing partnerships with
community scientists. The study suggests that incorporating these strategies into teacher
education and professional development programs could provide students with authentic
research experiences through citizen science projects, enhancing their engagement and learning
outcomes.

SoA SA-7

Title:

Atias, O., Kali, Y., Shavit, A., & Baram-Tsabari, A. (2023). Meaningful participation of schools in scientific
research through contributory citizen science projects. Science Education, 107(5), 1163-1192.
https://doi.org/10.1002/sce.21800

Summary of key issues and relevance to the general and specific WP objectives:

This study examines the role of contributory school-based citizen science projects, where
students and teachers collaborate with scientists primarily in data collection. Despite being seen
as having limited participation, these projects can foster more equitable power dynamics
between schools and scientists. The research, based on think-aloud data from 9 teacher-scientist
pairs, revealed that many participants developed a sense of reciprocal relationships, where both
sides were acknowledged as contributors. The study discusses the potential of contributory
projects to democratize science and challenge traditional power structures in education.

SoA SA-8

Title:

Brown, E., & Liu, H.-L. (2024). Citizen science in the classroom: Data quality and student engagement.
Journal of Community Engagement and Scholarship. Retrieved from
https://ices.ua.edu/articles/500/files/6602c7bf9d44f.pdf

Summary of key issues and relevance to the general and specific WP objectives:

This project aimed to evaluate the effectiveness of a citizen science initiative in a high school
classroom by examining two key aspects: 1) its impact on student science engagement and 2)
the quality of data students could generate. A total of 116 students from honors biology and
environmental studies classes at a rural high school in Chesapeake Bay watershed collected
water-quality data from a local stream. Professional water-quality data were also obtained for
comparison. The quality of student data was assessed by comparing it to professional data and
by gauging students' understanding of data quality before and after the project. Emotional and
behavioral engagement was measured through surveys and direct observation. Results showed
that student-collected data, when using high-quality instruments, were similar to professional
data. Although students’ self-reported emotional engagement did not change, their observed
behavioral engagement significantly increased after the project. These findings suggest that
citizen science can benefit both students and scientists by producing reliable data while boosting
student engagement. The project has implications for formal and informal science education
and can guide the development of citizen science programs for both youth and adults.
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Other

Platforms (PL)
SoA PL-1

Title:

Learning Undefeated. (n.d.). Citizen science in the classroom: Teacher resources.
https://www.learningundefeated.org/citizen-science-in-the-classroom-teacher-resources/

Summary of key issues and relevance to the general and specific WP objectives:

Citizen science can be a fun and engaging way to bring real research projects into your
classroom. Bring hands-on experience into the classroom that has real world applications and
allows students to contribute to ongoing research. Explore how citizen science projects can be
used to boost classroom learning about data collection, analysis, and interpretation. Discuss
and explore how individual teachers or schools can design and set up their own projects in their
community to build their own long-term data sets.

Below is a list of citizen science resources that can be used to bring science to life for your
students.

Relevance to Research Topic: This resource exemplifies best practices in utilizing CS as an
instrument for socio-educational inclusion. By engaging students in collaborative scientific
activities, it helps develop environmental literacy, problem-solving skills, and teamwork. Its
focus on adaptability ensures that students with diverse learning needs can participate
meaningfully, fostering inclusivity and a sense of community. These resources provide educators
with practical methods to leverage CS for enhancing both educational outcomes and social
integration, making it a valuable asset for inclusive classroom environments.

SoA PL-2

Title:

CIP Projects. (n.d.). CitSci4All project. https://citsci4all.cip-projects.eu/

Summary of key issues and relevance to the general and specific WP objectives:

Although the centrality of the citizen as a catalyst of change is recognized in EU’s climate action
policy, no provisions are made for the active participation of people with disabilities in general
and specifically the Deaf and Hard of Hearing community.

This project envisions citizen science as a means for social and environmental justice with an
immediate impact on people’s living conditions.

For this reason, it centers on the inclusion and active participation of the Deaf and Hard of
Hearing community in matters of climate change, as a means of exercising the right to equal
participation in societal life.

To do so the project aims to create:

Innovative DHH accessible methodologies for DHH trainers and adults that facilitate their active
involvement in citizen science programs for climate change.

The CitSci4All Project will offer the following recourses:
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A Guide on DHH Populations’ Engagement in Citizen Science for Climate Change

A Customized Citizen Science Toolkit for DHH Trainers.

A Comprehensive Report on Citizen Science Project Implementations by DHH Adults for Climate
Change.

A Reflective Report: ‘The Way Ahead to Open Roads: A Report on the Lessons Learnt and Gained
Through the Inclusion of DHH Adults & Trainers in CS Projects for Climate Change"’.

This project brings together 6 European Partners:

IRSAM, a French Institution specializing in hearing impairments and sensory disabilities in both
children and adults

IST, an Italian Institute providing a wide range of services and activities for the DHH and other
linguistic and cognitively impaired children and adults

Web2Learn, a Greek organization specializing in open education, science and policy, as well as,
social connectivity. It has experience in civic engagement strategies for environmental
preservation in a range of citizen science projects

IASIS, a Greek NGO that is active in the fields of social inclusion, mental health and education,
offering counselling and psychosocial support to marginalized groups

Citizens in Power, a Cypriot non-for-profit educational and research organization in the fields of
global education, social innovation, entrepreneurship, STEM and sustainable growth. It has
experience in facilitating the active participating of the public in civic life through the provision
of innovative material and trainings

RITE, a Cypriot non-for-profit organization in Cyprus that seeks to contribute to scientific and
applied research with the purpose of reinforcing innovation, technology transfer, knowledge
consolidation and policy reform.

SoA PL-3

Title:

Ready Teddy Go. (n.d.). Ready Teddy Go project. https://www.readyteddygo.eu/en

Summary of key issues and relevance to the general and specific WP objectives:

The project Ready Teddy Go! focuses on students with special education needs who are often
excluded from traditional school classes and sent to special classes within the same school or to
a specific school. When they are older, they face discrimination in most aspects of life. In society,
they do not have as many friends or as many opportunities to make some, and in their
professional lives, they do not get as many opportunities as others.

To counter the risks that this discrimination can bring, the project aims to develop these key
skills and increase knowledge through an innovative approach. To this end, it will develop a
TEDDY avatar equipped with a multi-module system that responds to the diagnosed learning
and teaching needs of young SEN students. It will help to develop their skills and strengthen
their qualities.

E-platform: It provides learning and teaching materials, tools, methods, methodologies and
collects all project results and other resources, with an interactive space for users to share
comments, experiences and best practices.

TEDDY Avatar: It is an app designed to promote the development of social, civic, and digital skills
in students with special education needs, ages 9-14. Specific features of the tool related to
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diagnosed special needs can be coded by a teacher. The focus is on social development and
communication.

Online training course: The goal of the course is to provide solutions, best practices, products,
tools, toys, etc. that address social development, communication, and interaction with students
with special education needs, as well as an analysis of teacher and parent needs and issues.
E-Compendium:It provides a list of existing solutions and practices used in partner countries to
promote the key competencies of SEN students.

SoA PL-4
Title:

La Maddalena National Park. (n.d.). La Maddalena National Park official webpage.
https://lamaddalenapark.iswebcloud.it/area letturaNotizia/317821/pagsistema.html

Summary of key issues and relevance to the general and specific WP objectives:

The Citizen Science Observatory (Italy) is developing school packages on the following topics:
- FreshWater Watch

- Macroinvertebrates

- Riparian vegetation

SoA PL-5
Title:

Yellow Bus ABA. (n.d.). Renewable energy for autism-friendly schools.
https://www.yellowbusaba.com/post/renewable-energy-for-autism-friendly-schools

Summary of key issues and relevance to the general and specific WP objectives:

Renewable Energy for Autism Friendly Schools: Schools utilizing renewable energy sources can
serve as exemplary models for students, encouraging them to adopt more environmentally
friendly practices as they progress into adulthood. This can be particularly impactful for students
with autism, who may thrive in structured, predictable environments, reducing sensory
distractions.

SoA PL-6
Title:

IMPETUS. (n.d.). ASD Publics: Playable cities for all. https://impetus4cs.eu/impetus-interviews-asd-
publics-playable-cities-for-all/

Summary of key issues and relevance to the general and specific WP objectives:

Many playgrounds are not designed with neurodiverse children in mind, particularly those on
the autism spectrum. This can lead to overwhelming or frustrating experiences for both the
children and their parents, who want a space where their children can thrive, connect, and grow.
For children with autism spectrum disorder (ASD), some features of traditional play areas can
be challenging to navigate. By collaborating with architects, urban planners, psychologists,
artisans, and members of the ASD community, the IMPETUS project takes a citizen science
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approach to design better play experiences. Through workshops and activity-mapping exercises,
the project has developed practical recommendations, innovative activities, and new tools to
ensure that playtime is enjoyable and accessible for children with ASD and their families.

SoA PL-7
Title:

European Schoolnet Academy. (2021). BRITEC: Citizen Science - A roadmap to citizen science education.
https://www.europeanschoolnetacademy.eu/courses/course-v1:BRITEC+CitizenScience+2021/about

Summary of key issues and relevance to the general and specific WP objectives:

The "BRITEC: Citizen Science - A Roadmap to Citizen Science Education" course aims to empower
teachers to integrate citizen science into STEM education. By fostering collaboration between
teachers and researchers, the course provides practical tools and strategies for developing
science-based learning scenarios. It covers various aspects such as designing citizen science
activities, contextualizing scientific knowledge, and creating engaging learning environments.
Teachers are encouraged to create personalized citizen science projects, which are assessed
through peer reviews. The course also offers resources for teachers to enhance STEM education
through real-world research projects.

Projects (PR)

SoA PR-1
Title:

SEEDS. (n.d.). SEEDS: Science Engagement to Empower Adolescents. https://seedsmakeathons.com/

Summary of key issues and relevance to the general and specific WP objectives:

SEEDS is a science project designed by teenagers for teenagers, aiming to empower them to live
healthy lifestyles and explore the significance of science. The project utilizes citizen science to
develop new experiments promoting healthy living, implemented over six months in schools
across Spain, the Netherlands, Greece, and the UK. Key components of SEEDS include focus
groups, makeathons, and interventions, all centered on engaging adolescents from underserved
communities in scientific methodologies, promoting STEM careers, and enhancing critical
thinking. The project has been recognized in the 2023 STEM Discovery Campaign by Scientix,
highlighting its commitment to science education in Europe.

SoA PR-2
Title:

DIM DiCi. (n.d.). DIM DiCi: Digital and participatory methodologies for inclusion.
https://dimdici.hypotheses.org/
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Summary of key issues and relevance to the general and specific WP objectives:

In the center of Herne, Germany, a group of citizens with diverse abilities gathered around an
innovative map table, their fingers tracing routes and landmarks on its interactive surface. This
scene, part of the Digital Mapping with Disabled Citizens (DiMDiCi) project activity, encapsulates
the essence of citizen science in action. Here, individuals with so-called cognitive disabilities
actively shape the design of their city, contributing to the development of a digital mapping tool
that will make public spaces more accessible and inclusive.

Pilot Programs (PP)
SoA PP-1

Title:

Baek, C., Saito-Stehberger, D., Jacob, S., Nam, A., & Warschauer, M. (2023). Computer Science
Framework to Teach Community-Based Environmental Literacy and Data Literacy to Diverse Students.
arXiv preprint arXiv 2309.14098. https://doi.org/10.48550/arXiv.2309.14098

Summary of key issues and relevance to the general and specific WP objectives:

This study introduces an integrated curriculum designed to empower underrepresented students
by combining environmental literacy, data literacy, and computer science. The framework
promotes environmental awareness, data literacy, and civic engagement using a culturally
sustaining approach. This integrated curriculum is embedded with resources to support
language development, technology skills, and coding skills to accommodate the diverse needs
of students. To evaluate the effectiveness of this curriculum, the authors conducted a pilot study
in a 5th-grade special education classroom with multilingual Latinx students. During the pilot,
students utilized Scratch, a block-based coding language, to create interactive projects that
showcased locally collected data, which they used to communicate environmental challenges
and propose solutions to community leaders. This approach allowed students to engage with
environmental literacy at a deeper level, harnessing their creativity and community knowledge
in the digital learning environment. Moreover, this curriculum equipped students with the skills
to critically analyze political and socio-cultural factors impacting environmental sustainability.
Students not only gained knowledge within the classroom but also applied their learning to
address real environmental issues within their community. The results of the pilot study
underscore the efficacy of this integrated approach.
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Case Studies (CS)
SoA CS-1

Title:

Smith, H., Allf, B., Larson, L., Futch, S., Lundgren, L., Pacifici, L., & Cooper, C. (2021). Leveraging Citizen
Science in a College Classroom to Build Interest and Efficacy for Science and the Environment. Citizen
Science: Theory and Practice, 6(1), 29. https://doi.org/10.5334/cstp.434

Summary of key issues and relevance to the general and specific WP objectives:

This study explores how integrating citizen science projects into university curricula can enhance
students' interest and self-efficacy in science and environmental issues. Conducted at a large
public university in the United States, the research involved students from various majors
participating in citizen science assignments as part of a general education science course. In
Spring 2019, students collected arthropod data for an iNaturalist project, while in Fall 2020, they
chose between analysing iNaturalist bumblebee observations or identifying plants using
iNaturalist’s Seek app. Pre- and post-assignment surveys assessed changes in interest in nature,
self-efficacy for environmental action, interest in science, and self-efficacy for learning and doing
science. Findings indicated a significant increase in interest in science across all students, with
non-majors reporting greater gains in self-efficacy for environmental action and learning and
doing science compared to agriculture and natural resources majors. The study suggests that
incorporating choice and diverse engagement methods in citizen science assignments can
effectively bolster interest and efficacy, particularly among students outside their major fields.

SoA CS-2

Title:

Hansson, L., & Lundholm, C. (2021). Sediments and Seashores—A Case Study of Local Citizen Science
Contributing to Student Learning and Environmental Citizenship. Frontiers in Education, 6, 674883.
https://doi.org/10.3389/feduc.2021.674883

Summary of key issues and relevance to the general and specific WP objectives:

This case study examines the impact of a local citizen science project on student learning and
the development of environmental citizenship. The project involved students in collecting and
analysing sediment samples from seashores, fostering hands-on learning experiences. Findings
indicate that participation enhanced students' understanding of scientific concepts and
environmental issues, while also promoting a sense of responsibility toward environmental
stewardship. The study highlights the potential of citizen science as an educational tool to
engage students in meaningful scientific inquiry and cultivate active environmental citizenship.
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Toolkits (T)
SoA T-1

Title:
EU-Citizen.Science. (n.d.). Citizen science in the classroom: A toolkit. https://moodle.eu-
citizen.science/course/view.php?id=35

Summary of key issues and relevance to the general and specific WP objectives:

This is a free course that benefits from access to the lessons learned from COMPASS, a citizen
science project funded by the Spanish Government and aimed to evaluate the usability of a
mobile health (mHealth) intervention in a primary school setting. No prior knowledge in science
reporting is needed for this course.

By the end of this course, the learner will be able to:

. Recognize the key stages of a citizen science project and the required adaptation to the
particular circumstances of a primary or secondary school

. Understand and learn how to build community before planning a citizen science project
. Plan the systematic procedure of data collection and the process of analysis and
interpretation of information gathered in the classroom context

o Highlight the evaluation of citizen science projects, once finished, as a tool to improve

the processes and outcomes.

Relevance to Research Topic: This toolkit is a prime example of best practices in using CS as an
instrument for socio-educational inclusion. By promoting active participation and collaboration,
it helps build environmental literacy, critical thinking, and teamwork skills among students. Its
focus on inclusivity ensures that all learners can contribute to and benefit from CS projects,
fostering a sense of belonging and community. The toolkit's comprehensive approach makes it
a valuable resource for educators aiming to use CS to enhance both educational outcomes and
social integration in classrooms.

SoA T-2

Title:
University of Chichester. (2021). How can we make computing lessons more inclusive? [Toolkit].
https://eprints.chi.ac.uk/id/eprint/3065

Summary of key issues and relevance to the general and specific WP objectives:

This study examines strategies to make computing lessons more inclusive, focusing on reducing
barriers for diverse learners, including those with disabilities and from underrepresented groups.
Key approaches include differentiated instruction, the use of assistive technologies, and
fostering a supportive classroom culture. The article highlights the role of teacher training in
inclusive practices and curriculum design that reflects the experiences of all students. These
insights are crucial for achieving WP objectives aimed at promoting digital inclusion and
empowering marginalized learners. By incorporating these strategies into computing and
Environmental Education (EE), educators can ensure equitable participation, fostering both
digital and environmental literacy while addressing broader societal challenges like diversity and
inclusion.
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SoA T-3

Title:

California Academy of Sciences. (2019). Citizen science toolkit.
https://www.calacademy.org/sites/default/files/assets/docs/pdf/cascitizensciencetoolkit jd edits 201
9 03 v3.pdf

Summary of key issues and relevance to the general and specific WP objectives:

The Citizen Science Toolkit from the California Academy of Sciences helps educators integrate
citizen science into their classrooms or afterschool programs. It provides resources, including
lessons, readings, and worksheets, to guide students through authentic science research. The
toolkit emphasizes real-world applications, fostering scientific literacy and empowering
students to engage in meaningful investigations. It highlights the benefits of citizen science, such
as developing observational skills, fostering curiosity, and encouraging inquiry-based learning.
The toolkit also aligns with the Next Generation Science Standards, promoting hands-on
scientific practices.

SOA T4

Title:

Sachs, S., Super, P. E., & Prysby, M. (2008). Citizen science: A best practices manual and how it can be
applied. U.S. National Park Service.
https://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=1036&context=natlpark

Summary of key issues and relevance to the general and specific WP objectives:

This article discusses citizen science as an educational and research tool involving the public in
data collection, long-term monitoring, and investigative research. The authors highlight the
importance of properly trained volunteers in aiding scientific research and advancing scientific
understanding. Citizen science projects, often conducted in partnership with professional
scientists, can educate participants about scientific processes while contributing valuable data.
The article provides case studies to demonstrate successful citizen science initiatives,
emphasizing the need for clear educational objectives alongside data collection.
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