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INTRODUCTION 

This eBook titled: “Inclusive Environmental Citizenship: A Teacher’s Guide to Autism-Inclusive 

Citizen Science in Environmental Education”, has been developed within the framework of the 

DivEE project (Empowering Autistic Learners through Citizen Science), a European Erasmus+ 

initiative. The overarching aim of the project is to promote educational equity, environmental 

awareness, and active citizenship by fostering inclusive teaching practices that empower all 

learners — particularly autistic students — to engage meaningfully in their communities. 

 

In an era defined by pressing ecological challenges and growing social inequalities, fostering 

active and informed citizenship is more important than ever. Citizen Science (CS) — the active 

involvement of the public in scientific research — is increasingly being recognized as a powerful 

pedagogical tool that cultivates curiosity, critical thinking, and a sense of agency. When 

implemented in classrooms, CS projects not only promote scientific understanding but also 

support collaborative, inquiry-based learning. 

 

Closely aligned with the principles of Environmental Education, Citizen Science supports the 

development of Education for Sustainability — a broader, more contemporary educational 

framework that emphasizes critical thinking, systems awareness, and global responsibility. In 

this guide, we use both terms interchangeably aiming to reflect the evolving role of education in 

addressing the United Nations’ Sustainable Development Goals (SDGs), particularly those 

related to environmental protection, social inclusion, and quality education for all. 

 

While Citizen Science and Education for Sustainability offer transformative opportunities for 

learners, autistic students continue to face barriers to full participation. These include sensory 

sensitivities, communication differences, difficulties with unstructured activities, and the lack of 

adapted teaching practices. Without intentional design and inclusive methodologies, these 
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barriers can prevent autistic learners from accessing the full educational, social, and personal 

benefits of CS projects. 

This eBook seeks to address these barriers and to respond to the challenge. It is designed as a 

practical, research-informed resource for teachers, environmental educators, and Citizen 

Science facilitators. It provides theoretical insights, flexible strategies, and real-world examples 

to help educators design and implement inclusive environmental education activities that 

actively involve autistic learners. Grounded in principles of Universal Design for Learning (UDL), 

differentiated instruction, and co-creation, this guide empowers teachers to create learning 

environments where all students — regardless of neurotype — can thrive as contributors to 

science and environmental action. Moreover, the content of this eBook was developed through 

a participatory design process, incorporating feedback from roundtable discussions with 

educators, autism professionals, and Citizen Science experts across Europe. Their insights played 

a vital role in shaping the structure, relevance, and practicality of the proposed strategies. The 

following chapters reflect this collaborative and inclusive approach, offering a progression from 

foundational knowledge to practical implementation, with each section focusing on key aspects 

of autism-inclusive Citizen Science and environmental education. 

 

This eBook is structured into six interconnected chapters, each exploring a key aspect of 

designing and implementing autism-inclusive Citizen Science (CS) projects within the broader 

context of environmental education. 

●​ Chapter 1 provides foundational knowledge on autism, emphasizing the diversity of 

learning profiles, communication styles, sensory experiences, and the barriers autistic 

learners often face in classroom environments. 

●​ Chapter 2 reframes traditional environmental education as Education for Sustainability, 

aligning with the UN Sustainable Development Goals (SDGs), and highlights its specific 

benefits for autistic students—including well-being, sensory engagement, and 

connection to real-world issues. 
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●​ Chapter 3 introduces Citizen Science as a powerful tool for participation and inclusion. It 

discusses how structured, hands-on, and accessible CS activities can empower autistic 

learners by building confidence, competence, and collaboration. 

●​ Chapter 4 offers strategies for integrating Citizen Science into the mainstream 

curriculum. It showcases differentiated teaching approaches, flexible assessment 

methods, and successful school-based examples of inclusive practice. 

●​ Chapter 5 focuses on motivation by helping educators identify and incorporate students’ 

special interests into CS projects. It provides tools for adapting project content to better 

align with students’ strengths and passions. 

●​ Chapter 6 shares best practices and practical recommendations for implementing 

inclusive CS experiences. It includes suggestions for classroom organization, use of 

assistive tools, behavior support, and engagement techniques grounded in Universal 

Design for Learning (UDL). 

 

While these chapters follow a logical progression—from foundational understanding to 

classroom implementation—readers are encouraged to navigate the eBook flexibly, choosing 

the chapters that best suit their professional needs and interests. Additionally, to support clarity 

and accessibility, a Glossary is provided at the end of the eBook, defining essential terms used 

throughout the chapters. 

 

We hope this guide supports your efforts to create more inclusive, engaging, and empowering 

learning environments. By integrating Citizen Science into environmental education, you are not 

only enriching your students’ experiences—you are also fostering a more just, participatory, and 

sustainable future for all learners. 

The DivEE Project team 
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CHAPTER 1 

UNDERSTANDING AUTISM IN AN EDUCATIONAL CONTEXT / 

THE CLASSROOM 

 

1.1 Characteristics and Diversity Within Autism 

Autism is a complex neurodevelopmental condition characterized by diverse cognitive, sensory, and 

social differences. While autism presents common core features, it manifests uniquely in each person, 

making it essential for educators to understand its broad spectrum. This section provides foundational 

knowledge on autism and its impact on learning, aiming to foster inclusive educational practices that 

accommodate diverse needs. 

 

1.1.1 Defining Autism: What is Autism? 

Autism is a lifelong neurodevelopmental condition that affects social communication, interaction, and 

behavior. Although autism was once believed to be rare, epidemiological studies have now 

demonstrated that autism is a relatively common condition, with an estimated prevalence of around 1 

in 100 people (Sacco et al., 2023). The increasing recognition of autism in recent years is largely due to 

improved diagnostic criteria, increased awareness of autism among healthcare professionals, parents 

and the broader population. Also, children being diagnosed at a younger age (Zeidan J et al., 2022). 

The characteristics of autism vary widely across individuals, an autistic person may experience 

significant challenges in social interaction and communication, they may also exhibit unique strengths, 

such as exceptional memory, deep focus on specific interests, and advanced pattern recognition.  
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Autism is a ‘spectrum’ condition, meaning systems vary between individuals. Autistic people include 

those who have significant intellectual disabilities and require a high level of support in their daily lives 

as well as those with no intellectual disability who have lower support needs.  

Regardless of their required level of support, autistic people require adaptations to their living, learning 

and working environments to accommodate their individual needs and to overcome the systemic 

barriers within society that prevent them from having those needs met.  

Autism is sometimes combined with other disabilities such as Down syndrome, epilepsy, Rett syndrome 

or tuberous sclerosis. Autism is often accompanied by co-occurring conditions, including sensory 

sensitivities, motor coordination difficulties, sleep disturbances, and gastrointestinal issues (Lai et al., 

2014). Additionally, ADHD, and mental health conditions such as anxiety, depression, frequently 

co-occur with autism, further shaping the individual experience (Simonoff et al., 2008). 

Given this diversity, it is crucial to avoid generalizations or stereotypes about autistic people and instead 

recognize their distinct perspectives, strengths, and support needs. Understanding autism through a 

strengths-based approach (AUTISTICA, 2019) can enable educators to provide effective, personalized 

learning experiences. 

 

1.1.2 Variability in Language and Communication 

Communication differences are a common characteristic among autistic people, but these differences 

manifest in diverse ways. Some autistic people are highly verbal, while others may be nonverbal or use 

alternative communication methods. Augmentative and Alternative Communication (AAC) tools, 

including picture exchange communication systems (PECS), speech-generating devices, and sign 

language, play a crucial role in supporting nonverbal or minimally verbal autistic students (Gatfield et 

al., 2018). 

Language development in autistic people can be highly variable. Some may acquire language at an early 

age but still struggle with pragmatic aspects of communication, such as interpreting tone, facial 

expressions, and implied meanings (Lai et al., 2014). Others may exhibit echolalia, repeating words or 
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phrases, either to process language or to communicate needs (Xie et al., 2023). Understanding these 

diverse linguistic profiles is essential for creating an inclusive classroom environment. 

Educators can foster inclusion by recognizing and supporting various communication methods. 

Structured interventions such as visual schedules and social stories, provide clear, predictable 

frameworks that enhance comprehension and reduce anxiety (Manea & Wallinsalo, 2020). 

Communicating with structured conversation aids, and clear, direct language can also enhance 

comprehension and engagement. Additionally, peer education on diverse communication styles can 

also promote acceptance and social interaction in inclusive classroom settings. 

Supporting diverse communicators also requires flexibility in instructional approaches. Teachers can 

implement multimodal communication techniques, combining verbal instruction with written text, 

images, and gestures to reinforce understanding (Dobie, 2022). Creating an inclusive learning space 

means valuing all forms of communication and ensuring that autistic students have the tools and 

support they need to express themselves effectively. 

 

1.1.3 Sensory Sensitivities 

Sensory processing differences are common in autism and can significantly impact learning and daily 

life. Some individuals experience hypersensitivity, where bright lights, loud noises, or certain textures 

may cause discomfort or distress. Others may have hyposensitivity, requiring intense sensory input to 

engage with their surroundings effectively. An autistic person may at times experience hypersensitivity 

to their surrounding environment and at other times experience hyposensitivity.  

In educational settings, sensory sensitivities can influence focus, participation, and behavior. Some 

strategies to minimize sensory discomfort include providing quiet spaces, allowing the use of 

noise-cancelling headphones and fidget toys, adjusting lighting, introducing ‘sensory breaks’ into 

lessons and incorporating sensory-friendly classroom layouts. Understanding and accommodating 

sensory needs help create an inclusive and supportive learning environment. 

For example, an autistic student in a classroom may find that the loud noises of other students or the 

school bell makes her extremely overwhelmed, and this can lead to a meltdown. Providing this student 
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with noise-cancelling headphones and being conscious of reminding her when to use them such as 

when classes end and begin would help relieve the effects of those noisy periods. 

A common reaction to these sensory processing differences by autistic people is to engage in 

self-stimulatory behavior such as: 

●​ Rocking back and forth 

●​ Flapping their hands 

●​ Tapping objects 

●​ Humming (vocal stimming) 

This is more generally termed as ‘stimming’ as it is not advised to try and stop the behavior as it is a 

self-soothing method. If the students’ stimming is harming them, for example, they are rocking back 

and forth on their chair in such a way that they could easily slip and fall, it is advised to offer some safer 

form of exercise that serves the same function.  

 

1.1.4 Diverse Learning Preferences, Interests, and Special Skills 

Autistic students exhibit a range of learning preferences , with some excelling in visual learning while 

others benefit from structured, routine-based instruction. Many autistic people have intense and highly 

focused interests, often developed from a young age but can change or develop over time. This is 

commonly referred to as an autistic person’s “special interest”. An autistic person's special interest can 

really be focused on any topic, but some examples are a particular TV show or genre of TV/movies, 

animals or collecting of a certain thing such as gaming cards. One very relevant example to this book is 

the autistic activist Greta Thunberg’s special interest in climate change which has led to a global 

movement for change among young people. Autistic people often report that the pursuit of such 

interests is fundamental to their wellbeing and happiness and many channel their interest into studying, 

work, volunteering or other meaningful occupations. Research has shown that incorporating students' 

interests into lessons enhances engagement, motivation, and comprehension (Meindl et al., 2020). 
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Educators can foster a more inclusive learning environment by adapting teaching methods to align with 

students’ strengths and preferences. Personalized learning approaches, structured routines, and visual 

aids can support autistic learners in accessing and processing information effectively. 

 

1.1.5 Neurodiversity in the Classroom: Guiding Principles for Inclusion 

The concept of neurodiversity acknowledges that differences in brain function and cognitive processing 

are natural variations of human experience. Embracing neurodiversity in education means recognizing 

and valuing diverse ways of thinking, learning, and interacting.  

Inclusive educational practices emphasize flexibility, adaptability, and respect for individual learning 

needs. Strategies such as differentiated instruction, multi-sensory learning approaches, and 

collaborative, strength-based teaching methods enable all students to thrive. A neurodiversity-affirming 

approach fosters an inclusive school culture where differences are respected and celebrated, benefiting 

not only autistic students but the broader learning community. 

 

1.2 Practical Tips for Supporting the Educational Needs of Autistic Students 

Understanding and addressing the educational needs of autistic students is essential for fostering 

inclusive learning environments. Many autistic students experience challenges related to 

communication, sensory sensitivities, and social integration, requiring targeted strategies to support 

their academic and social development. This section explores practical methods for recognizing diverse 

learning preferences, creating sensory-friendly classrooms, implementing individualized support plans, 

and overcoming systemic barriers to inclusion. 

 

1.2.1 Strategies for Supporting Diverse Communication and Learning Preferences 

Autistic students exhibit a wide range of communication styles, from highly verbal to nonverbal. 

Recognizing and supporting each student's unique communication preferences is essential for fostering 
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engagement and reducing frustration. Educators can implement the following practical strategies 

(Butler, 2022): 

➢​ Clear and Literal Language: Avoid using irony, sarcasm, figurative language, rhetorical 

questions, idioms, or exaggeration, as autistic individuals may interpret these literally. If such language 

is used, explain your meaning clearly.  

➢​ Incorporate Visual Supports: Many autistic students find visual information easier to process 

and retain than spoken information. Utilize objects, pictures, symbols, or written words to complement 

verbal communication.  

➢​ Provide Structured Schedules: Establish clear, consistent routines to help students anticipate 

daily activities, reducing anxiety and enhancing understanding.  

➢​ Develop Social Stories: Create personalized narratives that explain social situations, 

expectations, and appropriate responses, aiding students in preparing for, understanding and navigating 

social interactions.  

➢​ Offer Quiet Spaces: Provide areas where students can retreat to recover from social 

interactions or sensory overload, helping them manage stress and maintain focus.  

➢​ Use Alternative Communication Systems: Implement Augmentative and Alternative 

Communication (AAC) methods, such as speech-generating devices, picture exchange communication 

systems, or sign language, to support students who are nonverbal or have limited verbal skills. 

➢​ Check for Understanding: Confirm that students comprehend instructions or information by 

using visual aids, offering choices, and encouraging them to ask for help when needed.  

➢​ Be Consistent and Predictable: Maintain consistency in communication methods and classroom 

routines to create a stable learning environment, which can enhance students' confidence and 

participation. 

➢​ Flexible Assessments & Assignments – Providing alternatives such as oral responses, extended 

time, or project-based evaluations to support diverse learning needs. 
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1.2.2 Strategies for Creating Sensory-Friendly Learning Environments 

Autistic people may experience sensory sensitivities, with some exhibiting hypersensitivity 

(over-responsiveness) and others hyposensitivity (under-responsiveness) to various stimuli.  

These differences can affect a student's ability to focus, participate in group activities, and feel 

comfortable in a classroom environment. Educators can implement the following strategies to create a 

sensory-friendly classroom (Laurie, 2022): 

➢​ Provide Noise-Reduction Tools: Offer ear defenders, calming earbuds, or allow the use of 

headphones to help students overwhelmed by excessive noise.  

➢​ Adjustable lighting solutions: To reduce harsh fluorescent glare found in many classroom 

settings, a dimmer switch could be installed or lamps brought into the classroom.  

➢​ Create a 'Sensorily Safe' Environment: Establish a designated quiet area or safe space within 

the classroom where students can retreat to when feeling overwhelmed.  

➢​ Offer Fidget Toys: Provide toys designed to help students self-regulate and maintain focus 

during classroom activities. A wide range of such toys can be found at accessible prices online. Having a 

range of options is ideal as autistic people find relief from a range of toys, some preferring hard-touch 

and some soft-touch.  

➢​ Allow Time-Out Cards: Implement a time out/stress alert card system that gives students 

permission to leave the room when they feel overwhelmed.  

➢​ Consider Alternative Seating: Use alternative seating options to aid balance or provide 

movement, accommodating students' sensory needs.  

➢​ Speak Softly: Reduce auditory overstimulation by speaking softly, especially for students who 

find normal speech levels painful.  

➢​ Use Noise-Reduction Headphones: Provide noise-reduction headphones for students who are 

hypersensitive to sound, helping them focus better.  

➢​ Provide Sensory Breaks: Incorporate sensory breaks into the daily schedule, allowing students 

time to engage in calming activities that help them self-regulate. The learner may get more relief by 
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knowing that at certain points of the day they will get a break from the stimuli of the classroom rather 

than having to raise a time out card.  

➢​ Identify Potential Sensory Triggers: Work with students to identify potential sensory triggers 

and develop individualized plans to support them during meltdowns or sensory overload episodes. Be 

prepared for a period of trial and error with creating such plans and be sure to continuously listen to 

and involve the learners in the process.  

By implementing these strategies, educators can create an inclusive classroom environment that 

respects and supports the diverse sensory needs of autistic students. 

 

1.2.3 Social & Emotional Support Strategies 

Addressing the social and emotional challenges faced by autistic students requires a structured 

and individualized approach. Many autistic students experience heightened stress and anxiety, 

making it essential to implement strategies that promote emotional regulation, peer support, 

and a sense of security in the classroom. Below are key tools and strategies educators can use. 

 

 

Box 1  

Emotion Regulation Strategies 

EMOTION REGULATION & SELF-REGULATION STRATEGIES 

�​ Emotion Regulation Charts – Visual tools to help students identify and express their 

emotions. 

�​ Self-Regulation Techniques – Teaching coping strategies such as deep breathing, 

mindfulness, or sensory grounding exercises. 

�​ Positive Reinforcement Systems – Implementing reward-based strategies (e.g., token boards, 

praise, or incentive programs) to encourage positive behaviors. 
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Box 2  

Collaboration with Families & Specialists 

COLLABORATION WITH FAMILIES & SPECIALISTS 

�​ Regular Communication with Caregivers – Aligning classroom strategies with those used at 

home to create consistency. 

�​ Therapist & Support Staff Coordination – Working with occupational therapists, 

speech-language pathologists, and behavioral specialists to ensure a holistic approach to 

support. 

 

 

Box 3  

Personalized Learning Approaches 

PERSONALIZED LEARNING APPROACHES 

�​ Task Chunking & Step-by-Step Instructions – Breaking assignments into smaller, manageable 

steps to reduce cognitive overload. 

�​ Multi-Sensory Teaching Methods – Using a mix of visual, auditory, and kinesthetic learning 

techniques to accommodate different learning preferences. 

 

 

Box 4  

Encouraging Peer Support & Social Inclusion 

ENCOURAGING PEER SUPPORT & SOCIAL INCLUSION 

�​ Buddy Systems & Peer Mentorship – Assigning trained peers to provide academic and social 

support. 

�​ Structured Social Interaction Activities – Incorporating cooperative learning, role-playing, 

and guided conversations to foster peer relationships. 
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�​ Inclusive Classroom Culture – Educating all students about autism and fostering a respectful, 

understanding learning environment. 

By integrating these strategies, educators can create a supportive classroom that meets the diverse 

needs of autistic students, helping them navigate social, emotional, and academic challenges with 

confidence. 

 

1.3 Barriers to Socio-Educational Inclusion and How to Overcome Them 

Despite growing awareness, several barriers continue to impede the full inclusion of autistic students in 

mainstream education. Common challenges include: 

●​ Lack of awareness and teacher training – Many educators feel unprepared to support autistic 

students effectively. Mandatory disability education modules in pedagogy university degrees, 

professional development and autism-specific training can equip teachers with strategies to foster an 

inclusive classroom. 

●​ Rigid curriculums and standardized assessments – Traditional educational frameworks often 

fail to accommodate neurodiverse learners. Adapting curricula to include flexible assessments, 

project-based learning, and individualized pacing can support autistic students. 

●​ Social stigma and misconceptions – Autistic students frequently face exclusion due to a lack of 

understanding among peers and staff. Schools should promote awareness campaigns and integrate 

neurodiversity education into their programs to foster a culture of acceptance. 

Advocating for policy changes, increased funding for inclusive education programs, and ongoing teacher 

training are critical steps toward creating equitable learning environments. By addressing systemic 

barriers and fostering an inclusive school culture, educators can ensure that autistic students receive 

the support they need to thrive. 
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CHAPTER 2  

THE IMPORTANCE OF ENVIRONMENTAL EDUCATION & 

LITERACY 

 

The definition of environmental literacy has been much debated over the years and finally the 

North American Association for Environmental Education (NAAEE) led a collaborative process 

with researchers and practitioners to develop a consensus definition, which is one of the most 

widely used.  

Environmental literacy is knowledge of environmental concepts and issues; the attitudinal 

dispositions, motivation, cognitive abilities and skills, and the appropriate confidence and 

behaviors to apply that knowledge to make effective decisions in a range of environmental 

contexts. Individuals who demonstrate degrees of environmental literacy are willing to act on 

goals that improve the well-being of other individuals, society and the global environment and 

are able to participate in civic life. 

Environmental literacy has been studied through empirical ways and only rarely in a thorough, 

holistic way. This is partly due to the fact that environmental literacy has no clear endpoint, 

therefore it's complex to determine at what stage someone is "environmentally literate". 

The NAAEE framework expanded the first part of this definition to describe aspects of 

environmental literacy: (1) conceptual understanding of environmental issues, (2) problem 

solving and critical thinking skills, (3) an attitude toward the environment and the natural 

world, and (4) pro-environmental behavior in personal and civic realms. 

In school, the depth and type of EL a student may receive is variable. Informal EE 

(Environmental Education) and formal EE offer different paths to achieve that same goal of 

sustainability. Informal EE takes place at a range of locations including parks, zoos, and ELCs. 
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Formal EE is mostly found in K-12 classrooms (that is a connected place where students and 

educators will communicate seamlessly, an interactive classroom) as well as universities. 

Over the past two decades, the global community has recognized that environmental 

education should be part of a broader related effort, thus defining the boundaries and 

objectives of a more generalized educational policy, that of sustainable development. 

According to this view, the major global issues, beyond the natural and human environment 

and climate change, include poverty, hunger, gender equality, health, quality education, good 

governance, the reduction of inequalities and world peace. Thus, a second critical issue for 

environmental literacy is the transformation of environmental education into education for 

sustainable development, appropriately expanding both the basic objectives and the 

educational content. Both traditional and modern forms of education are strengthened and 

multiplying their positive effects with the assistance of information and communication 

technologies. Information on individual topics and the study of the interaction between 

scientific research, education and the environment is significantly enhanced by the use of 

collective digital media and networks, such as the world wide web and the internet, through 

social networks (Twitter and Facebook) and mobile telephony applications. A third critical issue 

therefore concerns the widest possible provision of environmental education and information 

through the use of digital tools and communication and information networks (Latinopoulos, 

2017). 

In line with the above reasoning according to which environmental literacy needs to be 

captured as a collective concept, we propose the following working definition of collective 

environmental literacy drawing on our analysis of related literatures and informed by scholarly 

and professional experience in the sustainability and conservation fields: a dynamic, synergistic 

process that occurs as group members develop and leverage shared resources to undertake 

individual and aggregate actions over time to address sustainability issues within the 

multi-scalar context of a socio-environmental system. This definition centers on four core, 

intertwined ideas: the scale of the group involved; the dynamic nature of the process; shared 
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resources brought by, available to, and needed by the group; and the synergy that arises from 

group interaction (Ardoin et al., 2023). 

 

2.1 Benefits for autistic learners: personal growth and social inclusion 

EE needs to include as many individuals as possible to be successful in its goal. This means that 

it must be able to provide the tools to include people with and without disabilities equally. 

Research has shown that autistic children  who walk or play in green spaces show higher levels 

of attention and concentration than autistic children who walk in built-up environments or play 

predominantly indoors. There is also much research on the beneficial effects of nature 

connection on levels of anxiety and depression (Paredes-Céspedes et al., 2024). 

One of the most extensive studies on autism and the nature connection showed that when 

autistic children were regularly engaged in outdoor activities, they experienced improvements 

in seven key areas: social interaction, communication, behavior, emotion, cognition, sensory 

problems, and physical activity (Friedman et al. 2022).  

Autistic children have a right to receive an inclusive education. There are many benefits to 

having inclusive classrooms, including reducing the stigma surrounding autism, creating 

respectful relationships between all students within a classroom, teaching all students how to 

act positively with others, and increasing knowledge of autism. To best create an inclusive 

classroom, teachers should continue differentiating instruction, should teach according to a 

student’s interests and needs, and should meet with family members of autistic students to 

better understand and address the needs of the child. All students can benefit from being in an 

inclusive classroom setting, and teachers often already implement teaching strategies that 

would best support a autistic child (Beghin, 2021) 

Over the years, the concept of inclusion has been misunderstood with that of integration, 

which requires the child to adapt by leaving him or her isolated within the classroom, instead 

of acting on the environment by making it accessible.A critical assessment of the literature 
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revealed that the majority of interventions are aimed at ‘fixing’ the child in order to make 

them more socially competent in their environments. In particular, social skills training was the 

predominant approach used to address social exclusion. (Koller & Stoddart, 2021). Inclusion, 

however, would mean accepting and integrating the diversity of each individual, for the benefit 

of all individuals. Autistic individuals who feel included into the school environment have 

personal benefits, as they feel accepted by others. However, they also have social benefits, 

because they feel a sense of belonging to a group, a community and develop social 

relationships. 

In the effort to include autistic people, various possibilities have been exploited, mainly 

through the applications of technology. The use of technology and digital tools is a recent 

(especially later the COVID-19 lockdown) initiative, and it is very important that digitalisation 

within the classroom is always developed within a framework of accessibility with precise ICT 

so that autistic students are not left behind. Social connection with others is typically 

challenging for autistic children, and they are frequently unsure of how to react to other 

people's emotions, facial expressions, and movements of their body, and especially of how to 

respond to various social circumstances. Recent review studies regarding virtual reality for 

autistic children have found that most of the relevant interventions aimed at improving social 

and emotional skills, as well as common activities of everyday life. (Bravou et al., 2022). 

In this context, the concepts and practices of environmental education can contribute to the 

inclusion of autistic individuals, although there is currently no scientific literature supporting 

this idea. 

 

2.2 Integrating environmental themes into existing curricula (inclusion for 

autistic students) 

Introducing age- and skill-specific environmental education projects in schools is important 

because it allows complex scientific concepts to be translated into more accessible language, 

and triggers positive change.  
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Environmental education, in fact, needs a holistic approach in tackling the various topics, and 

cannot be completely exhausted within a single discipline by a specific teacher. It should be the 

result of interdisciplinary and coordinated paths. 

The role of environmental and sustainability education is to link the collection and processing 

of environmental data with their translation into information, in order to generate knowledge 

through educational and participatory processes that have a direct impact on changing 

lifestyles. 

For example, educational visits in line with environmental education fall under the thematic 

core of ‘sustainable development’. The role played by the environmental educator is 

fundamental, whose task is to actively promote environmentally sustainable behaviour, 

influencing the students who take part in these initiatives. Furthermore, when the teacher has 

a personal interest in the topics covered by the guide, they are encouraged to involve the 

students in the activity.  

It is necessary to consider the possible communication barriers  for the autistic student  

meeting with an unknown person (expert in EE). It is necessary to give adequate time to get to 

know the new person, consider creating a social story for their first meeting and scheduling 

break for example. This will all depend on the specific needs of the autistic learner. 

It is essential to organize group meetings between teachers and environmental education 

experts to observe how the autistic student is used to working in the classroom. Furthermore, 

it is necessary to define and structure the duration of the project and the environments in 

which the activity will take place to prevent distress or overstimulation. 

 

2.3 Autism:  Nature-based Activities and Environmental Engagement 

Autistic children may find it pleasant to be in open spaces, just as non-autistic children do, 

surrounded by nature. Environmental preference can vary according to different aspects like 

age characteristics of the environment. Many autistic individuals experience sensory regulation 
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and emotional relief through exposure to natural environments. However, it is essential to 

approach new settings with sensitivity to potential sensory stimuli. Supporting the individual in 

identifying a preferred natural environment is a crucial step in facilitating a positive experience. 

This can be achieved through a collaborative process that includes offering a range of options, 

presenting visual aids such as videos and photographs of potential locations, and allowing the 

individual to make informed choices. Additionally, the use of social stories can support 

anticipatory understanding by outlining the sequence and expectations of the outing, thereby 

reducing anxiety and promoting engagement.  

Among the various approaches and methods, the methodology of environmental adaptation is 

certainly useful and traversal. In fact, as explained in the previous chapters, some autistic 

people may have sensory difficulties. These are referred to as different perceptual styles 

distinguished by specific tactile, proprioceptive and vestibular sensory afferents (power 

sensations). 

The approach is based on the observation of sensory characteristics, which define the 

sense-perceptual profile. The intent is to approach a child through the sensory channel they 

prefer most, creating a stimulating environment suited to their specific characteristics and 

structuring tailored sensory activities. The latter can bring out and/or enhance relational skills 

and also can ensure greater receptivity and readiness for learning. 

This approach allows for sharing, strategies, observational insights among all people involved in 

the experience i.e. teachers, family, Citizen Science expert and any specialists. 

The objectives of the sensory approach are to: 

●​ foster the child's spontaneous expressiveness and initiative, making room for their 

interests and instinctive component; 

●​ promote intersubjectivity, reduction of stress and problem behaviors of a child starting 

with the provision of an individualized sensory setting; 
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●​  foster the implementation of adaptive behaviors, supporting their transferability to 

other contexts and thus promoting sensory modulation. 

Sensory modulation is understood as the result of the enactment of adaptive behaviors in 

response to specific sensory stimulation. This usually tends to disorient the neurodivergent 

child, consequently triggering adverse reactions and activating the manifestation of problem 

behaviors and/or stereotypes. 

 

2.4 Facilitating Nature-Based Learning With Autistic Students 

Teachers who regularly engage in nature-based learning sessions may feel comfortable 

designing and leading outdoor sessions, but may not have much knowledge about autism or 

how to best support autistic students. Similarly, teachers who often work with autistic students 

may be experts in creating accessible spaces that foster the interests and needs of autistic 

students, but may not have the appropriate insights into how to connect these experiences to 

specific activities such as citizen science. The advice that follows ideally will be relevant to both 

types of teachers. 

When it comes to building effective nature-based learning sessions for autistic students within 

a collective classroom experience, it is useful to consider four main domains to make the 

learning activity accessible and rewarding for all participants: safety, structure and routine, 

confidence, and responsiveness. 

SAFETY 

Safety is fundamental to every outdoor experience. If students and teachers do not feel safe, 

learning or enjoyment is less likely to occur. The first step in creating a safe space is to consider 

the physical environment. Before commencing nature-based learning sessions, teachers should 

conduct a risk assessment and also get to know the space well, so they feel comfortable there. 
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Teachers should check the site prior to each session so they can inform students of what might 

have changed. For instance, recent rainfall might make certain areas of the site much muddier 

or turn a large puddle into a small pond. These are safety considerations and also can help 

students make choices about what they would like to do during their nature-based learning 

session. 

RISK VERSUS HAZARD 

Risks and hazards are frequently referenced in nature-based learning, but what exactly are 

they? Put simply, a hazard is something that has the potential to cause harm while a risk is the 

likelihood that harm will occur. Engaging in properly assessed risk-taking is a key part of 

nature-based learning, especially Forest School. 

When conducting a site and/or risk assessment of an outdoor space, consider the following: 

●​ What features of physical space could be hazardous? For instance, are there any ponds 

or especially muddy portions of the site? Could tree branches fall after heavy winds? Carefully 

consider the various parts of the environment that need to be monitored — and consider the 

benefits of these various features, too. For instance, while having many trees on the site may 

mean you need to consider wind damage more often, it also means that students have more 

choice for tree climbing or den building. 

●​ What living things (plants and animals) are hazardous? Learning about the creatures 

that live on the site can be an excellent way to develop a deeper connection to space. 

●​ What tools do you plan to bring to the site? How will you train students to use these 

tools safely? 

●​ What protocols are in place if something goes wrong? Do you have a way of getting in 

contact with the school or other adults for help? 

In addition to conducting the initial site assessment and ongoing risk assessments, teachers 

should consider how they can help other adults feel comfortable in the outdoor space. 

Neurotypical adults often feel out of their comfort zones when facilitating or attending 
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nature-based learning sessions and so may be likely to push back or complain. It is important 

to help them feel comfortable and safe in the outdoor space. 

Finally, ensuring children are fed, warm, and comfortable before starting the session will make 

for a more enjoyable experience for all. Consider whether children have access to appropriate 

outdoor gear at home and arrange for such resources if necessary.  

Asking a student to try new activities and engage in nature-based learning (and, indeed, any 

learning) when they are hungry or cold can be futile. 

RESOURCES TO MAKE THE OUTDOORS MORE ACCESSIBLE 

By providing the necessary resources and materials to enable students to safely engage with 

the outdoors, teachers can make nature-based learning even more accessible. Consider having 

the following materials ready for use (or, in some cases, encouraging students to bring them).  

 

Box 5 

Resources to make the outdoors more accessible 

 

★​ Waterproof jackets and trousers 🧥🌧️ 
★​ Rain boots 👢 
★​ Gloves, hats, and scarves 🧤🧣🧢 
★​ Sunglasses 🕶️ 
★​ Extra socks 🧦 
★​ Spare clothing if returning to class afterwards 👕🧍‍♂️ 
★​ Cushions for sitting on hard surfaces/the ground 🛋️🧺 

 

STRUCTURE AND ROUTINE 

One of the most compelling reasons that teachers choose to engage their students with 

nature-based learning is the opportunity it offers to embrace students’ interests and balance 

out the power dynamics that are common in a classroom setting. While this autonomy is 
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certainly beneficial, especially for autistic students who are often given less autonomy, it must 

be balanced with the need for structure and routine. 

Many experienced teachers follow the same routine for every session they facilitate. An 

example routine could be the following: 

●​ The students change into their outdoor gear, meet the teachers by the door, walk 

together to the outdoor site, wait outside the site’s gate until the teachers give them 

permission to enter. 

●​ Then, the children gather around one of the meeting spaces. 

●​ They are encouraged to sit on a log of choice around the fire circle for that day but are 

allowed to stand or be elsewhere in the circle as long as they are listening to others. 

●​ During this time, the teacher might ask if anyone notices any changes to the site that 

have occurred because of the weather, share options for activities they might engage in 

that day, or ask the children what they are most looking forward to that session. 

●​  After the opening circle time, the teacher tells the students that they are free to 

choose what they would like to do during the session. 

●​  Depending on the site and the context, students might engage in den building, 

imaginative play using natural materials, tree climbing, tool use, or nature-based art. 

●​ The session ends with the teacher making a bird call, which the students know is their 

signal to come back to the fire circle. 

●​ The group again gathers around and talks about their favorite part of that day’s session. 

●​  Once everyone has shared, they go back to school. 

By adhering to the same structure for each session, students know what to expect – even if the 

bulk of the session involves free choice. For many students, consistent routines, boundaries, 

and expectations make the experience more accessible; this is particularly helpful for autistic 

students, many of whom prefer predictability. 

It is important to ensure that children are told the reasoning behind the boundaries and 

expectations. For instance, if an expectation is that students avoid running while near tools or 
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fire, explain to them that this is for safety reasons. A student who is running might trip over 

uneven ground or a stick that they don’t see. If they are too close to the fire or to someone 

using tools, they and others could get hurt. Providing explanations and reasoning helps 

children make more autonomous decisions and contributes to trusting relationships between 

teachers and children. 

Students need to own their routines, and there can be multiple individualized routines and 

structures during any session. Structures and routines serve a function, but teachers easily can 

become overly rigid with the routine. Teachers also should be careful to give students advance 

notice when a routine is changing. Changes are often unavoidable in natural settings, and 

letting autistic students know ahead of time if a certain activity or space will be unavailable can 

contribute greatly to the session’s success. 

TRUST 

Trust can be built through interactions with students, through allowing students’ interest-led 

play and activity, and through consistency in each session. The previous advice about balancing 

autonomy with structure and routine comes into play here. Clear expectations and boundaries 

mean that the students know what to expect from the adults and from the session every time, 

which builds trust and helps children to feel safer in the outdoor area. Sara Knight (Knight, 

2016) described a “triangle of trust” — between the students, the teachers, and the physical 

space. The relationships between these three must be carefully fostered, with particular 

attention given to them in the first few sessions. For some autistic students, the development 

of these relationships might go at a slower pace, and teachers should follow the students’ lead. 

The triangle of trust also necessitates that the teacher has a strong relationship with the 

physical space. This directly connects to our previous suggestions about safety: teachers who 

are aware of any changes that may present a hazard will be able to prevent injury or difficulty. 

This will build trust. Being well-informed about various features of physical space will also 

support a trusting relationship. 
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Another way to build trust is to use first names when outdoors. This helps reduce the feeling of 

being in a hierarchy, which is often reinforced by norms in traditional educational settings. It 

signals to students that everyone is equal outside. Choosing a “nature name” can be a fun way 

of getting children used to calling their teachers by their first names while outside. For 

instance, Sonia’s “nature name” might be Sonia Sunshine and Jessica’s might be Jessica Rain. 

Using creative names illustrates that the outdoor space has different norms than the indoor 

classroom. The flatter power dynamic that is inherent in a child-centered approach like Forest 

School is often easier for autistic students to accept compared to typical hierarchies, which 

may seem arbitrary. 

There is also a need to foster trust and buy-in from other teachers who may be attending 

nature-based learning sessions along with their students. It may be more difficult to gain the 

enthusiasm of teachers who do not enjoy the outdoors. Designing nature sessions just for staff 

could help. For instance, teachers could be encouraged to come out to the site during 

lunchtime to sit around the fire, either talking with others or enjoying an opportunity for quiet 

mindfulness. This allows the teachers to develop their own connection to physical space and 

their own reasoning for spending time outside.  

Others may enjoy being outdoors, but they might not understand the educational or 

developmental benefits of these sessions. These teachers may appreciate learning the 

theoretical underpinnings of nature-based learning. 

RESPONSIVENESS 

A responsive teacher seeks to understand and work with each individual student. Nature-based 

learning will not work for everyone, so it is important not to romanticize nature and assume it 

will be an effective support for all autistic students. Some people will not find the outdoors to 

be a comfortable or enjoyable place to visit, regardless of how effective or encouraging a 

teacher might be. 

Another way that teachers can be responsive to student needs and interests is by allowing the 

students to provide input regarding routines and boundaries. For instance, the first time that a 
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group of students is taken to an outdoor site, the teacher and children can walk around the site 

to identify potential hazards and risks. Then, the teacher and students can discuss reasonable 

boundaries based on what they observed. By including children in these decisions and 

discussing the reasoning behind them, they are more likely to feel empowered and 

autonomous in adhering to the boundaries. 

Similarly, students can be involved in risk assessments around outdoor sites. For instance, 

rather than discouraging a student who seeks out trees to climb when they are upset, a 

teacher could work with the child to determine which trees are strong enough to hold the 

child’s body weight. By including the child in this decision making, teachers build trust while 

helping identify a safe space to retreat when the child needs it. Conducting these risk 

assessments can provide the teacher valuable insight into a student’s strengths, fears, and 

interests. 

Nature-based learning also provides ample opportunity for teachers to learn about and from 

their students. When teachers allow for autonomy and freedom within outdoor settings, staff 

may observe students behaving differently and attuning to their own needs in new ways. For 

instance, if a student opts to sit alone to calm down from an overstimulating or upsetting 

situation, the teacher learns that this is an effective coping mechanism for the student. These 

student-led strategies then can be encouraged in the indoor setting as well. A different setting 

also allows for unprecedented opportunities for the teachers to get to know each child 

individually. It is an excellent opportunity to learn what the child looks like when they’re 

uncomfortable, happy, self-soothing, or any number of other emotions and states. (Friedman 

et al., 2023)​

 

2.5 real-world examples of successful/impactful environmental engagement 

(autism) 

Visit the link: 
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https://iris.unitn.it/retrieve/e3835194-55dc-72ef-e053-3705fe0ad821/2327-8430-1-PB.pdf  

‘Inclusive School in the Woods’ experience, inspired by similar outdoor education camps in 

Northern Europe. An investigation was conducted to determine the effectiveness of a 

non-formal education summer camp in creating inclusive activities for both neurotypical and 

neurodivergent students. A series of outdoor activities, such as exploring and playing in the 

woods, lighting fires, water activities in the river and so on, stimulated the children to act 

autonomously, be self-organized and act in a holistic manner. 

 

 

Visit the link: 

https://op.europa.eu/en/publication-detail/-/publication/e33a1119-8fa2-11ec-8c40-01aa75e

d71a1  

“The European Nature Protection Toolkit” is produced by the European Commission and 

intended for educators of students between 13 to 16 years old. The students will learn to 

communicate about nature as well as about Europe’s shared natural heritage. The Toolkit 

provides resources for finding and recognizing interesting and important plants, animals and 

habitats near you. The students will also learn more about what nature means to them 

personally, and why they feel it is important. Inspiring students by what is around them can 

be a real first step in engaging them with nature in a meaningful way.  

​

 

Visit the link: 

https://forestschoolassociation.org/what-is-forest-school/ 

Forest School is a type of outdoor education that takes place in natural spaces and 

encourages participants to develop personal, social, and practical skills. The concept of Forest 

School was brought to the United Kingdom by a group of early years practitioners from 

Bridgwater College who visited Denmark and returned enthused by the child-centered 

outdoor learning which they encountered there. Using the Danish model, they began their 
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own Forest School, and word quickly spread of the positive outcomes which they were 

evidencing amongst the children in their groups. Forest School became a phenomenon in the 

UK and was soon being offered to people of all ages and abilities.  

 

2.5.1 Strengths AND challenges of successful/impactful environmental 

engagement (autism) 

Of course, there is nothing new about the concept of outdoor education. There is a long 

tradition of outdoor learning which includes activities such as summer camps and scouting. As 

people have become less involved in the natural world in their daily lives, there has been a 

growing realization that contact with nature is vital to our well-being. 

Forest School should be seen as part of this tradition but also brings its own distinct flavor to 

the mix. At its heart lies gentle compassion and an understanding of the need to value each 

and every participant and recognize their individual gifts. 

Hand in hand with this person-centered principle is the sense of space. Physical space is very 

important. The idea that connecting with the natural world is beneficial is central to the 

concept. In her book Forest School for All, Sara Knight describes the relationship between the 

participant, the Forest School practitioner, and the environment as a “triangle of trust.” Initial 

sessions concentrate on building these relationships at the pace which suits the participant. 

This awareness of physical space implicitly acknowledges an understanding of the sensory 

environment which is vital when trying to understand the needs of people who are processing 

sensory stimuli differently. The sense of space also includes space in time. Space to process, to 

stim, to seek quiet places, or to reduce demands. 

Forest School has a holistic approach and works in partnership with teachers, parents, and 

other supporters to contribute to each child’s growth and development. Any existing 

interventions can be continued in the natural setting and observations from sessions can be 

shared to deepen understanding of each participant. 

 

 

 

 

 

https://www.autismparentingmagazine.com/autism-stimming-causes-management-and-types/
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2.5.2 What does Forest School bring to autistic children? 

When these approaches are brought together by an autism-aware practitioner,autistic children 

have an opportunity to thrive. Let’s consider what Forest School can offer: 

✔​ A person-centered approach doesn’t only take into account any differences or 

difficulties someone may have. Special interests are welcome in the woods and are a great 

way to engage people. For example, learners made a beautiful steam train from sticks and 

created a track that wound its way around the forest. 

✔​ Forest School recognizes that autism brings strength. One participant chose to 

engage visually with the woods lying on his back watching the kaleidoscope the sunlight 

created as it shone through the overhead leaf canopy or staring into the flames of the 

campfire. To encourage engagement on his terms, the team gave him the camera which 

they use to take evidence photos of our work, and when they looked at his photos, they 

could see his visual skills in the brilliant composition of his photographs. 

✔​ Forest School encourages an interest in nature. When this comes together with 

the passion and focus which autism can bring, great things can happen. Chris Packham is 

one of the UK's best-known wildlife experts, in addition to presenting wildlife TV programs 

and being a best-selling author. Chris has written and discussed on TV about his autism and 

environmental activism. 

✔​ The benefits of being in a natural environment. This realization helps the 

practitioner to better empathize with people who are experiencing differences in their 

sensory processing. Sensory rooms often seem to feature recordings of running water, 

wind or rainfall, and gently shifting light. All of this is right here in the woods, in the breeze 

through the branches and the clouds drifting above the trees. Forest school works in 

partnership with the participant and their supporters to meet their sensory needs. There is 

a rich sensory environment that can be explored or, if there is a need to reduce stimuli, 

quiet spaces can be created in sitting spots, dens, or hammocks. 
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✔​ Building up confidence, resilience and self-esteem are central tenets of the 

approach. Recognizing individual achievement is very important. For some participants, 

this may be trying a different type of food that has been cooked on the fire or showing an 

improved ability to interact with others patiently. An autistic man worked alongside me as 

a volunteer for a year. He had been unemployed and lived quite an isolated life but went 

on to represent our Forest School at a national awards ceremony in London and to earn a 

runners-up placement as Volunteer of the Year in his own right in a separate award. 

✔​ Social interaction can happen at the participant’s own pace. This approach allows 

space for people who are becoming overloaded, and people can join in with a group 

activity or seek their own solitary activity. One participant in sessions sat and watched the 

group for three months, politely declining offers to join in. One day he suddenly decided 

that he had watched enough and stood up and began to take part. From that point 

onwards he volunteered for every task. It is unclear what process had taken place, but 

Forest School was able to afford the space which that child needed to gain the confidence 

to join in on his own terms. 

✔​ The Forest School ethos maintains that everyone is a learner. Teachers, support 

staff and Forest School workers are encouraged to reflect and learn together with the 

children. This process encourages adults to learn about autism and to understand how all 

interventions targeting people with autism should be tailored to their needs. 

  

Results indicate that Forest School benefited these autistic children through opportunities to 

play, exercise autonomy, and develop practical, motor, and social skills. However, challenges 

were also evident, including children absconding and conflict between peers. The success of 

sessions seemed to depend on adherence to routines and the influence of the adults present. 

The findings supported the application of self-determination theory to Forest School to 

promote psychological wellbeing through autonomy, competence, and relatedness in autistic 

children (Friedman et al., 2022). 
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CHAPTER 3  

AUTISM-INCLUSIVE CITIZEN SCIENCE:  

SOCIAL INCLUSION IN THEORY & PRACTICE  

 

In recent years, the concept of Citizen Science has emerged as a significant educational and 

social initiative, offering students the opportunity to actively participate in scientific projects. 

Through this participation, students acquire knowledge and skills, while also promoting their 

social inclusion. Citizen Science projects provide autistic students with a unique opportunity to 

enhance self-esteem, social interaction, and personal development (Linkert, 2021). From a 

strategic perspective, connecting Citizen Science projects to students' personal interests, such 

as animals, weather, or nature, can enhance their participation by providing motivation and 

reducing anxiety that might arise from unfamiliar tasks.  

 

3.1 What is Citizen Science? 

Citizen Science (CS) is a collaborative approach that encourages public participation in scientific 

activities such as data collection and observation. It allows people, regardless of their 

background, to contribute to scientific research, making science more inclusive. CS initiatives 

foster environmental awareness by engaging participants in real-world issues like tracking 

biodiversity, measuring water quality, or documenting ecosystem changes. These hands-on 

projects can be tailored to various skill levels, from beginners to experts, and can be done at 

home or in local communities (Alfaro et all, 2024). Through CS, individuals not only contribute 
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to scientific discovery but also develop a stronger connection to the environment and a sense 

of collective responsibility (Linkert, 2021; Wutthiya et al., 2024). 

 

3.2 Citizen Science as a Pathway to Social Inclusion 

Citizen Science (CS) promotes social inclusion by offering individuals the chance to engage in 

collaborative activities, contributing to scientific efforts while building social connections. It is 

accessible to everyone, regardless of background or expertise, making science more inclusive. 

Citizen Science provides a supportive platform for autistic students to develop their social skills. 

Roles based on individual strengths, clear expectations, and structured participation reduce 

anxiety and foster active involvement. A respectful environment boosts self-esteem and 

encourages positive social interactions. Mentors and community partners are essential in 

supporting social inclusion, offering guidance and creating a welcoming atmosphere. In 

collaboration with local organizations, CS projects address broader social issues, ensuring that 

everyone can participate meaningfully. 

 

3.2.1 Inclusive Participation: Creating Opportunities for All 

For neurodiverse learners, including autistic learners, structured Citizen Science (CS) projects 

offer clear guidelines and predictable routines, which help them engage in scientific tasks 

without feeling overwhelmed. These projects boost their confidence by allowing them to 

contribute to meaningful scientific outcomes (Constant & Hughes, 2023). Providing clear 

instructions, visual aids, and sensory-friendly environments ensures accessibility. These 

strategies reduce anxiety and make participation comfortable. Flexibility in task choices lets 

students engage at their own pace, aligning with their strengths and preferences. Projects like 

visual data collection or pattern recognition are adapted to the strengths of autistic students, 
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fostering inclusion. (Muñoz-Martínez et al, 2023) emphasize how tailored accommodations can 

further enhance participation in CS projects. 

 

3.3 Real-Life Stories: How Citizen Science is Changing Classrooms 

Citizen Science offers unique opportunities 

for autistic students to engage in 

meaningful scientific work. One student 

excelled in a biodiversity project by 

cataloging plants and insects, with clear 

tasks reducing anxiety and boosting 

confidence. Another autistic student 

thrived in a water quality project, where 

breaking tasks into smaller steps improved 

focus and responsibility. In a bird-counting 

project, students worked together, building social connections and increasing confidence. 

These projects help neurodiverse students thrive academically, socially, and connect more 

deeply with the environment. 

 

3.4 Addressing Challenges & Lessons Learned 

Autistic students face challenges in Citizen Science (CS) projects, including sensory sensitivities, 

communication difficulties, social anxieties, and challenges  with abstract concepts. Sensory 

overload can make field activities difficult, while communication issues and social anxiety can 

hinder group participation. Abstract concepts may also overwhelm students who prefer 

structured tasks.  

 

 

 

 

 

Image 1.  
Children Participate in Learning in the Classroom 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

source:https://pixabay.com/photos/teaching-learning-school-teaching 
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To support these students, educators can implement strategies such as sensory 

accommodations, visual aids, breaking down tasks into smaller steps, and fostering 

communication through structured group activities. Sensory-friendly environments, such as 

quiet spaces and noise-canceling headphones, can help reduce distractions. Visual aids like 

schedules and task lists help clarify expectations and simplify complex tasks. Breaking down 

projects into manageable steps and providing clear instructions can reduce anxiety and boost 

confidence. 

By encouraging flexible participation and inclusivity, educators can help autistic students thrive 

in CS projects, supporting personal growth and diversity in science (Rentschler et al., 2023). 

 

3.5 Enhancing Environmental Literacy Through Hands-On Citizen Science 

Citizen Science (CS) offers valuable learning opportunities for autistic students, but they may 

face challenges such as sensory sensitivities, communication difficulties, and social anxieties. 

To address these, educators can create sensory-friendly environments, such as reducing noise 

or providing quiet spaces and noise-canceling headphones. Communication difficulties can be 

alleviated through visual aids like picture schedules, task lists, and communication boards, 

helping students understand tasks and share observations more easily.  

Social anxieties can also hinder participation, especially in group settings. By assigning clearly 

defined roles in group projects, such as data recording or sample collection, educators can 

minimize social pressures and allow students to focus on specific tasks. This structured 

approach helps autistic students engage meaningfully, reducing anxiety and fostering 

collaboration (Lenzer et al., 2024). 

Autistic students may also have difficulties with abstract concepts, as many CS projects involve 

scientific ideas that require students to make connections between various pieces of 

information. For students who prefer concrete tasks, abstract thinking can be confusing or 

overwhelming. To help students better understand abstract elements of Citizen Science 
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projects, educators can break complex tasks into smaller, more manageable steps. Providing 

clear, step-by-step instructions ensures that students can follow through on tasks, which boosts 

their confidence and reduces anxiety. 

 

 

Table 1. 

Support Strategies for Autistic Students in Citizen Science Projects 

 

Strategy Description 

Sensory 

Accommodations 

Creating sensory-friendly environments by reducing noise levels, 

providing noise-canceling headphones, or offering quiet spaces for 

breaks. 

Visual Support 

Using visual aids such as picture schedules, task lists, or 

communication boards to help students understand tasks and 

communicate their observations. 

Breaking Tasks into 

Steps 

Simplifying complex tasks into smaller, manageable steps with clear, 

step-by-step instructions to help students follow through and reduce 

anxiety. 

Structured Group 

Activities 

Assigning clearly defined roles for each student in group-based 

projects, such as data recording or sample collection, to reduce social 

pressures and promote collaboration. 

Peer Support 

Encouraging peer support where more socially confident students 

assist others, fostering mutual respect and collaboration in a 

structured environment. 

Flexible 

Participation 

Allowing students to engage at their own pace, with individualized 

support and varying types of tasks (independent or collaborative) to 

suit their preferences. 
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3.6 Digital Tools & Multimedia for Inclusive Citizen Science 

  

Citizen Science (CS) is increasingly 

accessible to neurodiverse learners, 

including autistic students, through digital 

tools and multimedia platforms. These 

resources provide inclusive, flexible, and 

interactive learning experiences, allowing 

students to engage meaningfully in 

scientific research. 

 

 

3.6.1 Accessible Platforms Supporting Inclusion in Citizen Science 

Platforms like iNaturalist, Zooniverse, and Globe Observer offer low-pressure, structured 

environments that support both autistic and non autistic students in engaging with nature and 

science.  

Virtual field trips, AR Apps and short documentaries provide immersive, sensory-friendly 

learning experiences for autistic students. By integrating tools like iNaturalist, Zooniverse and 

Globe Observer with clear instruction visual aids and flexible support, classrooms can foster 

inclusion, collaboration and self-confidence while engaging students in citizen science projects.   

For more information, see Supplementary Material, where we take a closer look at how 

platforms such as iNaturalist, Zooniverse, and Globe Observer can be effectively integrated into 

the classroom as well as how these tools can be adapted to meet the needs of autistic 

students, enhancing both their learning experience and social development. 

 

 

 

 

 

 

 

Image 2.  
Students using technology to study nature 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

source:https://pixabay.com/photos/students-computers-laptoprs-smiling-
1807505 
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Table 2 

Digital Tools and Multimedia Resources for Inclusive Citizen Science 

Strategy Description 

iNaturalist 

A platform for documenting local biodiversity, allowing independent 

participation or group collaboration. It offers a low-pressure environment, 

supports independent work, and encourages visual learning through 

nature-based observations. 

Zooniverse 

A platform providing structured tasks such as image classification or text 

transcription. The tasks are straightforward with immediate feedback and 

manageable steps, ideal for students who may have challenges with 

communication or social interaction. 

Globe Observer 

A platform developed by NASA allowing students to collect environmental 

data like cloud cover and mosquito habitats, contributing to global 

research. It promotes a sense of global citizenship and teamwork, with 

structured tasks suitable for students who thrive in organized settings. 

Virtual Field 

Trips 

Digital excursions provide immersive learning experiences in a controlled 

environment, without the sensory overload of real-world field trips. These 

trips are beneficial for students with sensory sensitivities, offering a safe, 

controlled learning environment where they can explore and engage. 

Augmented 

Reality (AR) 

Apps 

Apps that overlay digital information on the real world, making abstract 

scientific concepts more tangible and interactive. They support hands-on, 

visual learners, providing opportunities to interact with virtual objects and 

enhance understanding of abstract concepts. 

Short 

Documentaries 

Documentaries showcasing successful Citizen Science projects that 

demonstrate real-world impacts of student contributions. They offer 

inspiration and role models, motivating students to engage in Citizen 

Science by showing the tangible outcomes of their work. 
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CHAPTER 4 

PRACTICAL STRATEGIES FOR INCLUSION IN CITIZEN SCIENCE 

(CS) 

 

Establishing environments that promote inclusion in participatory science (CS) projects is 

essential to ensure that all learners, including autistic students, can actively participate, offer 

input, and succeed. This chapter explores practical strategies that educators can employ to 

foster effective inclusion, emphasizing the use of tailored methodologies, flexible educational 

practices, and collaborative approaches. This section aims to highlight actionable steps, 

supported by examples and case studies, that foster a sense of connection and community 

among educators. 

 

4.1 Practical approaches to inclusive education for autistic students in 

mainstream classrooms 

Inclusion in mainstream classrooms requires thoughtful planning to support the diverse 

strengths and needs of autistic students. Successful inclusion starts with understanding the 

sensory, cognitive, and social differences they may experience. By addressing these areas 

proactively, teachers can create environments that encourage meaningful participation and 

connection. 
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4.1.1 Sensory Considerations 

Some autistic students have heightened or differing sensory processing, which can make bright 

lights, loud noises, or crowded spaces overwhelming. To address these needs: 

➢​ Create Sensory-Friendly Spaces: Provide quiet zones in the classroom where students 

can take breaks and manage sensory input in ways that support their regulation and 

comfort. These areas can include supportive tools like stress balls, weighted blankets, or 

fidget toys to help reduce overwhelm and support focus. 

➢​ Use noise management techniques: Add sound-absorbing materials like rugs, curtains, 

or acoustic panels to reduce background noise. Offer students the option to use 

noise-cancelling headphones during noisy activities, such as group work or classroom 

transitions. 

➢​  Adjust Lighting: Use natural or dimmable lighting options instead of harsh fluorescent 

lights to create a more comfortable and supportive environment for all students, 

especially those with sensory sensitivities. 

➢​ Offer personal support: Allow students to use items like sunglasses or hats indoors if 

lighting adjustments aren't possible, helping them manage sensory input in ways that 

work for them. 

 

Sensory adjustments provide students with an environment that minimizes discomfort and 

enhances focus, as highlighted in the work of Ashburner et al. (2010), who demonstrated the 

positive impact of sensory accommodations on classroom engagement. 

 

4.1.2 Structured Routines and Predictability 

Predictability and routine are important for supporting autistic students, especially when 

navigating transitions or unexpected changes. Strategies include: 
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➢​ Daily Visual Schedules: Create clear timetables using images, icons, or color 

coding. These help students anticipate daily activities, promoting a sense of control and 

confidence. 

➢​ Clear Transition Signals: Use tools like countdowns, timers, or verbal prompts to 

help students prepare for upcoming changes. Reinforce these cues with visual supports to 

enhance understanding and reduce stress. 

➢​ Preparing for change: Let students know about upcoming changes—like special 

events or schedule adjustments—in advance, so they have time to process and feel ready. 

 

4.1.3 Communication Strategies 

Autistic students may communicate and process information differently, so it’s important to 

adapt how instructions and content are presented to support understanding. 

➢​ Use clear and direct language: Avoid vague instructions by being specific. For 

example, instead of saying “Clean up,” say “Put the markers in the green container and 

close the lid.” This helps all students understand exactly what’s expected. 

➢​ Incorporate Visual Supports: Use diagrams, pictures, and color-coded charts along 

with spoken instructions. These tools support understanding and give students multiple 

ways to access information. 

➢​ Encourage Nonverbal Expression: Offer students different ways to communicate, 

such as drawing, writing, or using assistive technology. This supports self-expression in the 

ways they feel most comfortable and confident. 

 

 

 

 

 

 

 

 



 

A TEACHER’S GUIDE TO AUTISM-INCLUSIVE CITIZEN SCIENCE IN ENVIRONMENTAL EDUCATION                                                       49 

 

4.2 Teaching Methodologies That Engage Autistic Students 

Engagement is key to helping autistic students connect with both the curriculum and their 

peers. Using flexible and personalized teaching approaches can increase motivation and 

support deeper understanding. 

 

4.2.1 Universal Design for Learning (UDL) 

The Universal Design for Learning (UDL) framework supports inclusion by offering different 

ways for students to engage, access content, and show what they know. For example: 

●​ Engagement: Let students choose tasks or projects that reflect their personal interests, 

helping boost motivation and involvement. 

●​ Representation: Share information in various ways—like videos, hands-on models, or 

interactive digital tools—to reach different learners. 

●​ Expression: Allow students to show their understanding through different formats, such 

as presentations, creative writing, or infographics. 

Meyer et al. (2014, see also Mitchell, 2014) emphasize the importance of flexible, proactive 

instructional design. These approaches can significantly improve learning outcomes for diverse 

learners by reducing barriers to participation. 

 

4.2.2 Interest-Based Learning 

Building on students’ personal interests can be a powerful way to boost engagement and 

motivation. Teachers can connect these interests to citizen science projects by: 
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●​ Identifying interests: Use surveys, interviews, or observations to learn what topics 

students care about. For instance, a student interested in weather might enjoy working 

on a climate tracking project. 

●​ Adapting tasks: Design assignments that reflect these interests—like inviting a student 

who loves animals to record local wildlife as part of a biodiversity study. 

Research by Koegel et al. (2012) indicates that leveraging special interests improves academic 

engagement and reduces behavioral challenges. 

 

4.2.3 Peer-Assisted Learning 

While social interaction can sometimes be challenging for autistic students, structured peer 

collaboration offers valuable opportunities to build confidence and social skills. Peer-mediated 

interventions have been shown to improve social engagement among autistic students (Chan 

et al., 2009). Strategies include: 

●​ Peer pairing: Match students thoughtfully with supportive peers who can work 

alongside them in a respectful and inclusive way. 

●​ Defined roles: Give each student a clear role during group tasks to provide structure 

and reduce uncertainty. 

●​ Collaborative activities: Use well-planned activities like role-playing or team 

problem-solving to encourage interaction in a safe and supportive setting. 

Using flexible groupings can make inclusion more effective by letting students work with 

different peers depending on the activity. For example, one student might join a group 

for data collection, another for creative tasks like poster design. This kind of arrangement 

supports autonomy and encourages a variety of social interactions. 
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Educators can also create systems like peer buddies or mentorship roles, where students 

receive basic guidance on how to support one another respectfully. These approaches not 

only promote inclusion, but also help all students build empathy, responsibility, and leadership 

skills through meaningful collaboration. 

 

4.3 Use of Flexible Educational Practices and Stratified Tasks 

Flexible teaching allows students to engage in ways that suit their individual strengths and 

learning needs. By using tiered tasks, educators can offer support that helps students build 

confidence and develop skills step by step. 

 

4.3.1 Tiered Assignments 

According to Tomlinson (2017), tiered assignments are an essential strategy for differentiating 

instruction in inclusive classrooms. They allow educators to meet varied readiness levels while 

maintaining consistent learning goals. For example: 

●​ Observation: Some students might enjoy focusing on noticing and recording changes in 

the environment. 

●​ Analysis: Others may be drawn to looking for patterns or trends in the collected data. 

●​ Creative expression: Students who enjoy artistic expression may choose to illustrate 

findings or design educational posters. 
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4.3.2 Multisensory Approaches 

Including multisensory elements in lessons helps make learning more engaging and accessible. 

Examples include: 

●​ Using tactile models to explore concepts like ecosystems or the water cycle. 

●​ Playing natural soundscapes to support lessons on biodiversity. 

●​ Offering hands-on experiments, such as testing water quality or analyzing soil samples. 

 

4.3.3 Flexible Timelines 

Autistic students may benefit from extended timelines for completing assignments. Breaking 

down larger projects into smaller, manageable steps with clear mini-deadlines can provide 

helpful structure and reduce stress. Providing extended timelines and scaffolding has been 

associated with reduced anxiety and improved task completion in autistic learners (White et 

al., 2010). 

 

4.4 Examples and Case Studies of Successful Inclusive Practices in CS 

Real-world examples show how inclusive strategies can work well in citizen science projects. 

These case studies highlight creative approaches and demonstrate how inclusion can lead to 

meaningful participation and positive outcomes. 
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CASE STUDY 1 

BUTTERFLY MONITORING PROGRAM 

In a citizen science project tracking butterfly populations, educators used simplified data 

sheets and clear instructions to support autistic students’ participation. Regular breaks and 

sensory-friendly options helped them stay engaged. The result was increased involvement and 

improved peer interaction (Smith et al., 2018). 

 

 

CASE STUDY 2 

WETLAND RESTORATION PROJECT 

In a school-led wetland restoration project, autistic students took part in cataloguing plant 

species. Tasks were designed to match their strengths—for example, attention to detail. 

Working with peers encouraged teamwork, while tailored support helped build confidence 

and develop new skills (Jones et al., 2020). 

 

CASE STUDY 3 

CLIMATE DATA ANALYSIS 

In a project focused on local climate trends, students used software to visualize and interpret 

data. Some autistic students with an interest in technology were particularly engaged in 

creating detailed graphs and identifying patterns. Educators supported them throughout, 

balancing curriculum goals with encouragement of personal interests. 
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4.5 Collaborating with Special Needs Support Staff 

Collaboration between classroom teachers and specialist support staff plays a key role in 

creating inclusive learning environments. Working together helps ensure strategies are 

practical, effective, and personalized to each student’s needs. 

 

4.5.1 Co-Planning 

Kasari and Smith (2013) underscore the importance of collaborative planning between 

educators and support staff, noting that such partnerships lead to more individualized and 

effective instructional strategies for autistic students.​

 For example: 

●​ Support staff might suggest sensory tools or assistive technologies. 

●​ Therapists can offer ideas for activities that support students’ learning and 

development goals. 

●​ Regular Communication 

Beyond lesson planning, co-planning sessions can also help assign support roles, schedule 

sensory breaks, and develop personalized strategies for students. Support staff are key in 

anticipating needs so that inclusion is proactive, not just reactive.​

 Regular check-ins between team members help: 

●​ Track student progress 

●​ Tackle challenges early 

●​ Adjust approaches based on what’s working 
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Box 6 

Professional Development 

 

Professional Development 

Training workshops for educators build capacity to implement inclusive practices effectively. Topics 

may include: 

●​ Autism awareness and understanding of sensory needs 

●​ Techniques for fostering communication and social skills 

●​ Strategies for managing classroom behaviors constructively 

Collaboration with special needs support staff enhances individual outcomes and fosters a culture of 

inclusion within the classroom and beyond. 
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CHAPTER 5 

IDENTIFYING AND ALIGNING INTERESTS 

 

Engaging students in participatory science (CS) starts with understanding their individual 

interests—particularly for autistic students, who often have strong passions in specific areas. 

This chapter explores techniques for discovering students’ environmental interests, methods to 

connect these passions to meaningful CS projects, strategies for adapting activities to align 

with individual strengths, and tools to integrate these interests into the curriculum effectively. 

Particular attention is given to tools and approaches tailored for autistic students. 

 

5.1 Techniques for Discovering Students’ Environmental Interests 

Understanding what students care about is key to designing meaningful and motivating 

learning experiences. For autistic students, identifying interests often involves a blend of 

structured tools, observation, and collaboration with families and professionals who know 

them well. 

 

5.1.1 Interest Inventories and Questionnaires 

Structured tools like interest inventories and questionnaires offer a clear way to discover what 

students enjoy and care about. These might include: 

 

 

 

 

 



 

A TEACHER’S GUIDE TO AUTISM-INCLUSIVE CITIZEN SCIENCE IN ENVIRONMENTAL EDUCATION                                                       57 

 

●​ Environmental themes: Questions such as “What’s your favorite outdoor activity?” or 

“Which animals or plants do you like most?” can highlight possible connections to 

citizen science. 

●​ Strength-based prompts: Questions like “What are you good at?” or “What do you 

enjoy in your free time?” reveal skills and passions that can shape meaningful projects. 

●​ Flexible formats: Offering options like writing, drawing, or speaking makes these tools 

more accessible—especially for students who use alternative communication styles. 

An interest inventory identifies preferences and serves as a starting point for student 

discussions, fostering a sense of inclusion and agency in their educational journey. 

To explore interests more deeply, educators can offer creative tools like visual boards, mood 

journals, or student-led interest presentations. These approaches give students different ways 

to express themselves and can reveal meaningful passions that might not surface through 

standard methods. 

 

5.1.2 Observation During Activities 

Observing students during different activities can reveal valuable insights into their interests. 

Educators might notice: 

●​ Sustained attention: Activities that students return to or engage with for long periods. 

●​ Active engagement: Signs like asking questions, showing curiosity, or sharing 

discoveries with others. 

●​ Comfort zones: Settings where students seem at ease—such as outdoors, using tools, 

or working with technology.​

 Documenting these observations through notes, photos, or short video clips can help 

build a profile of each student’s interests and strengths. 
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5.1.3 Interviews and Conversations 

One-on-one or small group conversations are a great way to learn about students’ interests 

while building trust. Some helpful approaches include: 

●​ Open-ended questions: Use broad prompts like “What do you enjoy about nature?” or 

“If you could change one thing about the environment, what would it be?” to spark 

thoughtful discussion. 

●​ Interest mapping: Create simple visual maps during conversations that connect 

students’ interests to possible citizen science activities. This helps students see how 

their passions can be part of real projects.​

 These interactions support both connection and discovery, creating a more inclusive 

and responsive learning environment. 

 

5.1.4 Environmental Exploration Activities 

Outdoor activities—like nature walks or visits to local ecosystems—give students hands-on 

ways to explore what interests them. Useful strategies include: 

●​ Journaling: Invite students to record what they observe through writing, sketches, or 

photos. 

●​ Guided exploration: Use simple prompts, such as “Find three things you think are 

important in this environment,” to focus attention. 

●​ Reflection sessions: Talk together afterward about what students enjoyed most, 

helping uncover themes that can inspire future projects. 
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5.1.5 Input from Families and Caregivers 

Families often have deep insight into their children’s interests, preferences, and strengths. 

Partnering with them can help: 

●​ Spot patterns: Learn which activities consistently capture students’ attention outside 

school. 

●​ Understand needs: Be aware of sensory or environmental preferences that support 

students’ regulation and participation. 

●​ Build continuity: Connect classroom learning to hobbies or routines from home, 

creating a more meaningful experience.​

 Ongoing communication—through meetings, informal chats, or surveys—helps create 

a strong home-school connection and a more complete understanding of each student. 

 

5.2 Connecting Special Interests to CS Projects  

Special interests are often a powerful source of joy and motivation for autistic students. When 

educators connect these interests to citizen science (CS) projects, learning can become more 

meaningful and engaging. 

 

5.2.1 Leneranging Individual Passions 

Some autistic students may develop strong, focused interests that can serve as powerful 

motivators in learning. Special interests have been shown to enhance engagement in autistic 

students when integrated into learning contexts (Gunn & Delafield-Butt, 2016). Educators can 

build on these passions in ways such as: 
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●​ Linking interests to CS goals: A student who loves animals might enjoy biodiversity 

surveys or habitat monitoring. A student drawn to technology could take the lead on 

data visualization or programming tasks. 

●​ Customizing project roles: A student interested in weather could guide local data 

collection using tools like rain gauges or weather stations.​

 Research by Koegel et al. (2012) shows that using special interests in learning supports 

motivation and reduces stress, making the experience more positive and productive. 

Moreover, Brown et al. (2024) highlight that the way autistic students express and engage with 

their special interests can vary significantly—from sensory and verbal to highly visual 

modalities—suggesting that educators should remain flexible and attentive to the “how” of 

engagement, not just the “what.” 

Another powerful way to build on students’ interests is to co-create small projects with them. 

When learners help choose both the topic and how they explore it, they feel more ownership 

and enthusiasm. This kind of co-design boosts motivation and leads to deeper, more 

meaningful engagement (Hijab et al., 2023). 

 

5.2.2 Choosing Projects with Tangible Outcomes 

Projects with real-world, visible outcomes can be especially rewarding for students. Examples 

include: 

●​ Community gardens: Designing, planting, and caring for gardens while exploring 

ecosystems and sustainability. 

●​ Wildlife conservation: Tracking bird populations or building habitats as part of 

hands-on conservation work. 

●​ Data contributions: Using platforms like iNaturalist or Zooniverse allows students to 

share their findings with real scientists and contribute to ongoing research.​

 

 

 

 

 



 

A TEACHER’S GUIDE TO AUTISM-INCLUSIVE CITIZEN SCIENCE IN ENVIRONMENTAL EDUCATION                                                       61 

 

 These kinds of projects promote engagement and give students a strong sense of 

purpose and achievement. In Greece, for example, students involved in the “iNaturalist 

Greece” initiative have helped map native plants and insects in their local areas. By 

collecting and sharing data with scientists and the public, they saw the real-world 

impact of their efforts. 

 

5.2.3 Collaborating with Local Experts and Organizations 

Working with local environmental professionals or organizations opens up meaningful, 

hands-on learning opportunities. Examples include: 

●​ Habitat restoration: Students can take part in projects that restore wetlands, forests, or 

other ecosystems, gaining experience while learning about collaboration and ecology. 

●​ Expert-led sessions: Scientists or local experts can lead workshops or talks that expand 

students’ understanding of environmental issues and inspire action. 

 

5.3 How to Adapt CS Activities Based on Students’ Passions 

Adapting activities to match students’ interests and strengths helps create inclusive, engaging 

experiences. Some effective strategies include: 

➢​ Personalizing Roles and Responsibilities 

➢​ Giving students roles that reflect their strengths helps them feel confident and capable.​

 For example: 

●​ Data collectors: Focus on recording environmental information accurately. 

●​ Creative communicators: Design posters, infographics, or other visuals to 

share findings. 
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●​ Hands-on leaders: Take the lead in physical tasks like planting or building 

habitats. 

Adapting citizen science activities can also mean changing the pace, environment, or format to 

suit each student. Some may prefer working independently or using digital tools, while others 

feel more comfortable with outdoor, hands-on tasks. Offering a choice board empowers 

students to pick the way they want to take part. 

Including students in the planning process boosts engagement and motivation. When they help 

design citizen science activities—like choosing research questions, deciding how to collect 

data, or presenting results—they feel a stronger sense of ownership and purpose in the project 

(see Newson et al, 2024 for a review). 

 

 

Box 7 

Supporting Flexible Ways to Participate 

Offer multiple avenues for engagement to suit diverse preferences: 

o​ Field-Based Activities: Hands-on tasks, such as soil sampling or water testing, are ideal for 

students who enjoy being outdoors. 

o​ Virtual Engagement: Students interested in technology can analyze data, create models, or 

contribute to digital citizen science projects. 

o​ Creative Outputs: Encourage students to write stories, create videos, or produce artwork based 

on their experiences with the project. 
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Box 8 

Steps for Designing Incremental Challenges 

Breaking activities into smaller, manageable steps helps build confidence and allows for gradual skill 

development: 

·​ Start with observing and identifying species 

·​ Progress to recording data in structured formats 

·​ Advance in analyzing patterns and presenting findings to peers 

Creative Outputs: Encourage students to write stories, create videos, or produce artwork based on 

their experiences with the project. 

 

 Box 9 

Using Multimodal Instruction 

Incorporate various teaching methods to cater to different learning preferences: 

🖼️ Visual Learners  Use diagrams, infographics, and videos 

🎧Auditory Learners  Incorporate discussions, podcasts, or recorded instructions. 

👐Kinesthetic Learners  Provide tactile materials or physical activities, such as building models or 

collecting samples 

 

 

Table 3. 

Tools to Link Student Passions with Curriculum 

 

Curriculum Mapping Digital Tools for Citizen Science 

Interest-Based Modules: Develop thematic 

units, such as biodiversity or renewable 

energy, with flexible pathways for 

exploration. 

iNaturalist: Enables students to record and 

share biodiversity observations. 

 

 

 

 

 



 

A TEACHER’S GUIDE TO AUTISM-INCLUSIVE CITIZEN SCIENCE IN ENVIRONMENTAL EDUCATION                                                       64 

 

Backward Design: First, define learning 

outcomes, then create activities that align 

with these goals and students’ passions 

(Wiggins & McTighe, 2005). 

 

Globe Observer: Facilitates participation in 

NASA-supported environmental monitoring. 

Zooniverse: Offers a range of citizen science 

projects, from wildlife tracking to historical 

document analysis. 

 

 

Box 10 

Assistive Technologies for Autistic Students 

Assistive technologies for autistic students: 

 

🗣️📖 Text-to-Speech Software  Helps students process written instructions 

📅✅ Visual Scheduling Apps Provides clear, step-by-step guidance for activities 

🧏‍♂️📲Communication Devices  Allows non-verbal students to contribute ideas and feedback 

 

 

 Box 11 

Feedback Loops 

Regular reflection and feedback ensure that activities remain relevant and engaging! 

 

📝Journals  Encourage students to document their progress and thoughts 

📈Progress Charts  Visualize achievements and milestones 

🧑‍🤝‍🧑Peer Feedback  Facilitate collaborative reviews to build social and evaluative skills 
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CHAPTER 6 

IMPLEMENTING BEST PRACTICES IN CITIZEN SCIENCE 

 

6.1 The role of best practices in inclusive Citizen Science 

Citizen Science (CS) offers hands-on learning where students engage in environmental 

research, data collection, and analysis, building critical thinking, environmental literacy, and 

problem-solving skills. However, autistic students often face barriers due to unstructured tasks, 

sensory stimuli, and communication or executive functioning challenges. Without proper 

accommodations, this can lead to exclusion. To ensure inclusion, CS projects should use 

structured, predictable, and flexible approaches—such as clear instructions, step-by-step 

routines, pacing options, and incorporating students’ focused interests (e.g., biodiversity, data 

analysis). Technology plays a key role: digital tools and virtual spaces can reduce sensory 

overload and support remote participation. Recent research on platforms like iNaturalist 

demonstrates that scaffolded digital environments can significantly improve accessibility and 

engagement for diverse youth populations, including those with learning differences 

(Aristeidou et al., 2021). 

Inclusive CS must also address collaboration challenges. Structured peer support, defined roles, 

and visual aids help reduce social stress and support group work. Ongoing feedback and 

adaptations ensure responsiveness to students’ needs. Grounded in inclusive pedagogy, 

environmental education, and Universal Design for Learning (UDL) (McKinlay et al., 2024), this 

chapter provides practical strategies and case studies—from digital species tracking to remote 

climate monitoring—showing how CS can empower autistic students as active scientific 

contributors. 
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6.2 Creating Accessible Citizen Science Projects  

To make Citizen Science (CS) inclusive for autistic students, projects must be structured, 

predictable, and flexible. Autistic learners thrive in environments with clear expectations, 

step-by-step guidance, and visual supports, which significantly reduce anxiety and enhance 

engagement (McKinlay et al., 2024). CS projects should use explicit instructions, visual 

schedules, and scaffolded tasks—for example, observing species, recording data, categorizing 

characteristics, and analyzing trends. Tools like checklists, color-coded labels, and digital task 

managers further enhance clarity and routine. 

Flexibility is also essential. While some students enjoy field data collection, others may prefer 

analyzing datasets or building digital models. Providing multiple pathways for engagement 

ensures students can participate according to their strengths and preferences (Krüger & 

Meschtscherjakov, 2023). Incorporating students’ focused interests—such as birds, climate 

data, or technology—can deepen motivation. Co-designed projects using platforms like 

iNaturalist help connect personal passions with scientific inquiry. 

Fieldwork, a core element of CS and Environmental Education, presents sensory challenges for 

some students with autism due to noise, light, or unpredictable social interactions (Gatfield et 

al., 2018). Inclusive strategies such as noise-canceling headphones (Petersson-Bloom & 

Holmqvist, 2022), shaded areas, flexible timing, and simplified visual guides can help reduce 

sensory stress. Digital platforms like eBird or the EU-Citizen Science Platform also allow for 

remote participation, enabling students to contribute meaningfully from more comfortable 

environments (EU Citizen Science Platform, 2023). When adapted with thoughtful design and 

support, CS projects can become powerful, inclusive learning experiences for all. 
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6.3 Best Practices & Case Studies 

Several successful implementations of sensory-friendly fieldwork in Citizen Science and EE 

highlight how simple adaptations can significantly improve autistic students’ participation and 

learning outcomes: 

1.​ The “Inclusive School in the Woods” Project (Italy): This non-formal summer 

camp integrated sensory-friendly nature-based activities for autistic and neurotypical 

students. Activities such as woodland exploration, fire-making, and water-based 

research were carefully adapted with structured routines, small group sizes, and quiet 

zones. Research on this initiative found that autistic students demonstrated improved 

confidence, social interaction, and scientific engagement in well-structured outdoor 

settings (Bortolotti et al., 2017). 

2.​ The “Digital Biodiversity Tracking” Initiative (EU Citizen Science Platform, 

2023): This project allowed autistic students to monitor local biodiversity through 

digital mapping tools and AI-driven species identification rather than requiring them to 

participate in high-sensory outdoor excursions. Schools in Germany and Belgium 

reported that students who previously struggled with traditional outdoor learning were 

able to contribute meaningfully to conservation efforts through remote engagement. 

3.​ The “Sensory Adapted Citizen Science Program” (Australia): In this initiative, 

schools collaborated with environmental scientists to create customized fieldwork 

experiences for autistic students. Field activities included guided nature walks with 

designated quiet zones, the use of soft-soled shoes to reduce noise, and personalized 

field kits to minimize sensory overload. Post-project evaluations indicated higher 

engagement, reduced anxiety, and greater scientific curiosity among autistic 

participants (Gatfield et al., 2018). 

By implementing sensory-friendly accommodations, educators create an inclusive and 

supportive environment that enables autistic students to fully engage in environmental 

exploration and scientific inquiry. These adaptations ensure that CS is a positive, enriching, and 

meaningful experience for all learners. 
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6.4 Facilitating Participation Through Technology and Digital Resources 

6.4.1 Accessible Citizen Science digital platforms  

Digital tools are key to making Citizen Science (CS) accessible for autistic students. Technology 

provides controlled environments, adapted interfaces, and reduced sensory input, supporting 

participation at a comfortable pace. Features like text-to-speech, visual structuring, and 

asynchronous access allow students to contribute meaningfully to scientific research (Solé et 

al., 2023). These platforms offer structured tasks—such as species identification or 

environmental monitoring—making CS more predictable and inclusive. For autistic learners 

who find unstructured outdoor settings challenging, remote participation offers an effective, 

sensory-friendly alternative. 

 

6.4.2 Key Inclusive Citizen Science Platforms 

iNaturalist (https://www.inaturalist.org)​

iNaturalist is a biodiversity-focused Citizen Science platform where users can observe, identify, 

and document species from their local environments. It provides highly structured 

participation opportunities that cater to visual and pattern-based learning strengths, often 

observed in autistic students. Users can: 

●​ Upload photos or sound recordings of plants and animals for 

identification; Receive AI-generated suggestions for species identification based 

on visual data; Engage in a global community of scientists and nature 

enthusiasts, contributing data to biodiversity research. 

Benefits for autistic students: 
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●​ Predictability and structured engagement: The platform provides 

step-by-step guidance, allowing students to focus on one task at a time, 

minimizing cognitive overload; Visual-based learning: AI-assisted identification 

and image-based databases leverage autistic learners’ strengths in pattern 

recognition and visual processing (Petersson-Bloom & Holmqvist, 2022); 

Asynchronous participation: Students can engage at their own pace, whether in 

real-time or reviewing and categorizing data from their classroom setting. 

eBird (https://ebird.org)​

eBird is a globally recognized bird-watching Citizen Science platform, designed to help users 

track, document, and analyze avian species. It enables students to record bird sightings, 

contribute data to conservation efforts, and visualize global bird migration patterns through 

interactive maps and datasets. 

Benefits for autistic students: 

●​ Highly structured and systematic: eBird’s data entry process follows a 

fixed sequence, which aligns well with autistic students' preference for clear 

routines and predictability (Gatfield et al., 2018); Minimal social interaction 

required: Students can engage in individual data collection and contribute 

independently to scientific research; Encourages special interests: Many 

autistic students have strong, deep interests in specific subjects, such as bird 

species and migration patterns. eBird allows them to channel their passion into 

structured scientific inquiry (Petersson-Bloom & Holmqvist, 2022). 

SciStarter (https://scistarter.org)​

SciStarter is a Citizen Science project aggregator that hosts a wide variety of CS initiatives, 

allowing educators and students to find projects that align with individual learning preferences, 

interests, and accessibility needs. It connects participants with CS projects in astronomy, 

biodiversity, environmental science, and more, many of which are designed to be engaged 

remotely or asynchronously. 

Benefits for autistic students: 
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●​ Highly customizable engagement: SciStarter allows students to choose 

projects that match their abilities and sensory preferences—for instance, 

participating in data analysis rather than fieldwork or engaging in digitally 

interactive Citizen Science projects. 

●​ Multimodal learning options: The platform includes video tutorials, 

interactive simulations, and discussion forums, offering alternative ways to 

engage beyond traditional text-based instruction (Pateman & West, 2023). 

●​ Facilitates teacher involvement: SciStarter provides lesson plans, 

structured modules, and real-world applications, making it easier for educators 

to integrate CS into classroom activities. 

 

6.4.3 The Impact of Digital Platforms on Inclusive Education 

Incorporating accessible digital platforms into Citizen Science (CS) education enhances 

engagement, reduces participation barriers, and fosters more inclusive learning environments. 

Research shows (Roche et al., 2020) that autistic students benefit significantly from structured, 

predictable, and technology-assisted learning. They experience higher engagement and 

reduced anxiety when they can control their environment and learning pace. Scientific literacy 

improves when students engage in research projects aligned with their interests. Additionally, 

digital tools support independent work with minimal social demands, fostering greater 

autonomy and confidence. When integrated into synchronized lesson planning, these tools 

help bridge the gap between autistic students and mainstream scientific participation, making 

CS an accessible and empowering experience for all learners. 

 

 

6.5 Facilitating Collaboration and Social Inclusion 
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6.5.1 Peer Support and Structured Collaboration 

Collaboration is central to Citizen Science but can be challenging for autistic students due to 

unclear social expectations. Instructors can support inclusion by assigning clear roles—like data 

recorder or visual analyst—aligned with students’ strengths. Structured tasks help reduce 

social complexity, allowing students to focus on the scientific process (Mercado-Garrido et al., 

2024). Peer mentorship is also effective. Pairing autistic students with trained neurotypical 

peers provides supportive social interaction and reduces anxiety, boosting participation 

(Petersson-Bloom & Holmqvist, 2022). Such structured approaches foster collaboration while 

minimizing social stress (Gómez-Marí et al., 2021). 

 

6.5.2 Inclusive Group Communication Strategies 

To support communication, educators should use Augmentative and Alternative 

Communication (AAC) tools like visual boards or digital AAC devices, helping autistic students 

express observations nonverbally and engage in discussions more confidently (Pateman & 

West, 2023). Verbal scripts and discussion guides also support participation in group settings, 

especially when combined with a facilitator or peer aid to maintain structure. Research shows 

that alternative communication strategies improve autistic students’ participation and learning 

outcomes (van Kessel et al., 2019). These inclusive practices ensure that CS projects are 

accessible, enabling autistic students to build both scientific and social skills.  

 

 

 

6.6 Assessing and Adapting Citizen Science Projects for Inclusion 
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6.6.1 Monitoring Participation 

Systematic observation is essential for creating an inclusive and adaptable Citizen Science (CS) 

environment. Monitoring participation helps teachers identify engagement levels and respond 

to emerging barriers. Structured checklists and neurodiverse-specific rubrics can track student 

progress in areas like task completion, engagement style, collaboration, and sensory responses 

(Roberts & Webster, 2020). Self-assessment tools also empower autistic students to reflect on 

their experiences. Simple methods like digital journals or rating questions (e.g., “How 

comfortable was I today?”) support feedback in a low-stress format (Petersson-Bloom & 

Holmqvist, 2022). Combining teacher observation with student reflection allows for ongoing 

adjustments, ensuring CS remains inclusive, responsive, and engaging for all learners. 

 

6.6.2 Continuous Improvement Through Reflection and Adaptation 

Ongoing reflection and adaptation are key to keeping Citizen Science (CS) projects accessible 

and engaging for autistic students. Given their diverse needs and comfort levels, teachers must 

stay responsive to feedback and ready to adjust activities. Regular reflection sessions help 

identify what works. Students can share feedback through discussions, written comments, or 

nonverbal tools like rating scales and picture cards (Pateman & West, 2023). Journaling also 

reveals patterns in engagement over time. Collaboration with special education experts 

supports data-driven adjustments, such as modifying project structures, adapting sensory 

environments, or integrating assistive technologies. These responsive changes help sustain 

motivation and improve outcomes (Mercado-Garrido et al., 2024). Tracking both challenges 

and successes ensures CS practices continue evolving toward greater inclusion. 

 

6.7 Case Studies and Real-World Applications 
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Inclusive Citizen Science (CS) activities have been hugely successful in incorporating autistic 

learners into scientific inquiry, data collection, and environmental monitoring. Here are three 

examples of real-world applications that illustrate how tailored CS activities can benefit 

neurodiverse learners.  

 

Example 1: Biodiversity Monitoring with Digital Analysis  

In a CS project on Danish biodiversity, autistic students were involved in species recognition 

and analysis of data by digital means like iNaturalist. Some of the students, overwhelmed by 

fieldwork outdoors, were keener on pattern recognition and image-based classifying rather 

than direct specimen collection. By incorporating systematic digital analysis, the project made 

autistic students an integral part of ecological study, demonstrating the importance of 

customized engagement routes in CS (Petersson-Bloom & Holmqvist, 2022).  

Example 2: Remote climatic monitoring and climate data processing  

A team of German scientists developed a remote Citizen Science activity that allowed autistic 

students to obtain and process climatic data around them rather than having to join 

uncontrolled out-of-class environmental conditions. Digital sensors and weather databases on 

the internet allowed the students to take localized temperature, humidity, and air quality 

measures that were then combined into one large-scale climatic research endeavor. The 

project demonstrated the value of remote engagement approaches to construct inclusive 

pathways for autistic students in learning STEM (van Kessel et al., 2019).  

Example 3: Environmental scientists' school 

based air quality monitoring  

A school in Portugal collaborated with environmental scientists and public health researchers 

to implement an air quality CS project. Autistic students worked with non-autistic peers in 

tracking levels of air pollution through digital mapping methods. By offering well-defined, 

organized roles—such as data input, equipment configuration, and outcome 

interpretation—the project allowed autistic students to contribute in a way that was in line 

with their capabilities. The project resulted in increased community engagement and 
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demonstrated the importance of organized CS projects in guaranteeing social inclusion and 

scientific literacy (Pateman & West, 2023).  

 

These case studies emphasize CS's adaptability to show that open and adaptable participatory 

models, systematic cooperation, and computer software can create inclusive and fruitful 

Citizen Science experiences for autistic students. 

 

6.8 Conclusion 

By applying best practices, teachers can make Citizen Science (CS) inclusive, structured, and 

meaningful for autistic learners. Through systematic approaches, supportive technologies, and 

flexible participation models, CS fosters scientific inquiry, social integration, and environmental 

engagement. This involves designing projects with clear routines, defined roles, and 

sensory-friendly adaptations; using platforms like iNaturalist, eBird, and SciStarter to support 

flexible, self-paced learning; and encouraging collaboration through peer mentoring, 

role-based tasks, and inclusive communication. Ongoing reflection and adjustments based on 

student feedback and expert input further enhance responsiveness. Case studies in this 

chapter demonstrate that adaptable CS projects not only support autistic students’ scientific 

learning and social inclusion but also empower them to thrive as active and valued 

contributors to the scientific community. 
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CONCLUSION  

INCLUSIVE ENVIRONMENTAL CITIZENSHIP: LOOKING AHEAD 

This eBook seeks to build a meaningful bridge between inclusive education and environmental 

citizenship by highlighting the transformative potential of Citizen Science (CS) for autistic 

learners. Through seven interconnected chapters, it provided theoretical grounding, practical 

tools, and real-world strategies for designing meaningful and inclusive CS experiences in the 

context of education for sustainability. 

At the heart of this work lies a belief that all students, with their diverse ways of thinking and 

learning, should have the opportunity to engage with their environment, contribute to 

scientific inquiry, and participate actively in shaping a sustainable future. Citizen Science offers 

a unique pathway to achieving this, combining scientific inquiry with social responsibility and 

real-world impact  (Roche et al., 2020). By involving students with autism in CS projects, we not 

only broaden participation in science but also challenge stereotypes, foster autonomy, and 

create new spaces for connection and inclusion. 

Educators play a central role in making inclusion a lived reality. You are the ones who spark 

curiosity, guide discovery, and help students grow by recognizing and building on their unique 

strengths and interests. Whether you work in mainstream classrooms, special education 

settings, or informal learning environments, this eBook is here to accompany you—offering 

flexible, adaptable ideas to support your teaching and meet the diverse needs of your 

students. 

This eBook is also the product of collaboration. It reflects the insights of teachers, autism 

professionals, environmental educators, and Citizen Science experts across Europe who 

participated in national roundtable discussions. Their feedback informed the structure, 

language, and content of this guide—ensuring that it responds to the real challenges faced in 

classrooms and communities. 
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We encourage readers to: 

●​ Explore the chapters in any order, based on your interests and classroom needs 

●​ Adapt and personalize the activities and strategies to suit your students and contexts 

●​ Use the Glossary and the material included in this eBook to support planning, teaching, 

and reflection 

●​ Connect with others, including families, community organizations, and fellow 

educators, to build strong support networks for inclusion and sustainability 

 

The DivEE project warmly invites you to join a growing movement that places inclusion, 

environmental responsibility, and student voice at the heart of education. Through Citizen 

Science, we can open up meaningful opportunities for all learners to connect with nature, 

contribute to real-world challenges, and feel a sense of purpose and belonging. 

As educators, your impact reaches far beyond the curriculum. You have the unique ability to 

nurture empathy, curiosity, and confidence in your students. We hope this guide offers you 

both practical tools and encouragement as you explore inclusive, creative ways to bring Citizen 

Science into your teaching. 

The DivEE Project team
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APPENDIX  

GLOSSARY OF TERMS 

This glossary provides definitions of key terms used throughout the eBook. To enhance clarity 

and usability, each term is accompanied by a symbol representing one of four thematic 

categories:​

​

🧠 Autism and Neurodiversity​

📘 Inclusive Education Strategies​

🔬 Citizen Science and Collaboration​

🎧 Sensory and Behavioral Supports​

​

These symbols offer readers a quick visual reference to understand the context and relevance 

of each concept. 

 

 

Term Definition 

Abstract Thinking 🧠 

The ability to think about concepts that are not directly tied to 

concrete or physical realities. For autistic students or students 

with ADHD, abstract thinking can be challenging, as they may 

prefer concrete, structured tasks and find it difficult to process 

open-ended or complex ideas. 

Autism  🧠​

 

A neurodevelopmental disorder that affects social interaction, 

communication, and behavior. Autistic people often have different 

ways of perceiving and interacting with the world around them.  

Behavioral Priming 🎧 

A strategy where students are informed in advance about changes 

or events, helping them adapt more smoothly to transitions or 

new routines. 
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Citizen Science (CS) 🔬 

A form of collaborative scientific research in which members of 

the public, including students, actively contribute to data 

collection, analysis, or observation. 

Collaboration 🔬​

 

The process of working together with others toward a common 

goal. In the context of Citizen Science projects, collaboration often 

involves students working together, sharing data, and contributing 

their individual strengths to achieve the project’s objectives. 

Environmental Responsibility 🔬​

 

The commitment to taking actions that protect and preserve the 

natural environment. In Citizen Science projects, this might involve 

activities like monitoring biodiversity, tracking pollution, or 

promoting sustainability efforts within communities. 

Neurodiverse Learners 🧠 

Students who have brain-based differences, such as autism, ADHD, 

or dyslexia, that affect their learning, behavior, and/or 

communication. It’s important to create inclusive learning 

environments that support the diverse needs of these learners. 

Neurodiversity 🧠​

 

The concept acknowledges the natural variation in human brain 

functioning, including conditions such as autism, ADHD, dyslexia, 

and other cognitive differences. It promotes the idea that these 

differences should be respected and accommodated rather than 

pathologized. 

Peer Support 📘​

 

A method of support where more socially confident or 

experienced students help guide or assist their peers. Peer support 

fosters collaboration and helps autistic students or other 

neurodiverse conditions feel more comfortable participating in 

group activities.  

Sensory Sensitivities 🎧 

Heightened sensitivity to sensory stimuli, such as light, sound, 

touch, or smell can be particularly challenging for autistic people 

and may lead to discomfort or sensory overload. Managing 

sensory sensitivities is crucial for ensuring a supportive 

environment in learning or research activities. 

Sensory-Friendly Spaces 🎧 

Areas in the classroom are set up to reduce overstimulation, often 

including calming materials or dim lighting, to support students 

with sensory sensitivities. 
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Social Anxiety 🧠 

A condition characterized by intense fear or discomfort in social 

situations. It can make it difficult for individuals to engage in social 

interactions, including group work or public speaking. Autistic 

students or students with ADHD may experience heightened social 

anxiety. 

Structured Participation 📘 

An approach to engaging students that involves clearly defined 

roles, responsibilities, and tasks. This approach reduces 

uncertainty and anxiety, which can be particularly helpful for 

autistic students or students with ADHD. 

Task Breakdown 📘 

The process of breaking complex tasks into smaller, more 

manageable steps. This strategy is useful for neurodiverse learners 

who may feel overwhelmed by larger tasks, enabling them to 

focus one step at a time and gradually build confidence. 

Tiered Assignments 📘​  

Learning activities are designed at various difficulty levels, 

allowing each student to work within their zone of proximal 

development while aiming for the same overall goal. 

Universal Design for Learning 

(UDL) 📘 

A teaching model that encourages multiple ways of presenting 

content engages students and allows them to demonstrate their 

understanding, enabling every learner to reach their full potential. 

Visual Supports 📘 

Tools, such as pictures, charts, or symbols, used to help students 

understand information. Visual support can be particularly 

beneficial for autistic students, as they offer clear, structured 

guidance for tasks and help bridge communication gaps.  
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