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Awe and Wonder: Science, Maths and the outdoors.

Part 1. 
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(Source: Bienenstock Natural Playgrounds, 2021)

Part 2.   
9am    
On a bright, crisp morning, I led a group of excited 6-year-olds to an outdoor area filled with natural materials, varied surfaces, and gentle slopes. Their eyes widened with excitement as they explored the diverse textures and structures.
I began by introducing the concept of surfaces and how they affect movement, asking "What will happen if we roll a ball down this slope? Will it move quickly or slowly?" The children eagerly shared ideas. One predicted, "It will go super-fast on the smooth stones!" while another guessed, "It might slow down on the bumpy ground." Their guesses sparked further questions like, "What if we roll something heavier, like a big rock?" and "Does the wind make it go faster or slower?" This activity supports Progression Step 1 in the Science and Technology Area of Learning – Being curious and searching for answers is essential to understanding and predicting phenomena (Welsh Government, 2020a)
9.30am
To explore friction, I placed surfaces like wood, grass, and sandpaper on a slope, encouraging the children to roll various objects down each. They had baskets containing small balls, toy cars, and natural objects like pinecones to test. Excitedly, they observed, "The car goes so fast on the wood!" and "The pinecone slows down on the sandpaper!"
As their enthusiasm grew, they explored different surfaces, predicting, "This one is so bumpy, the ball might get stuck!" and "The grass feels soft; will it slow things down?" Their natural curiosity and excitement was evident as they experimented with sticks, stones, and pinecones, observing speeds and distances. One child asked, "Does the ball roll better on wood or stone?" while another suggested, "Let’s roll it from higher up to see if it goes faster!"
Gathering around the sloped area with smooth stone steps, I asked, "I wonder what will happen when we roll our objects down the slope? Fast or slow?" The children eagerly tested wooden blocks, stones, and toy cars. As they observed the speed and distance of each object, they naturally compared results. One excitedly noted, "The car went faster than the stone!" This sparked questions, like, "Why does the car go faster?" and "Does the stone always go slower?" 
As their curiosity deepened, they observed, “The toy car is smoother, so it goes faster,” and wondered, “What if we try a different surface?” Exploring friction on different surfaces, they debated their findings, with some asking, "Can we make the stone go faster?" and "What if we change the slope? Will it make a difference?" These discussions enhanced their understanding of friction and encouraged them to think critically and explore the concepts further on their own.
We then moved to rougher surfaces, like gravel and bark. I asked, "I wonder if the ball will move the same here as on the smooth steps?" This sparked lively predictions, like, "I think it will stop quickly." Testing these predictions, they observed how friction slowed the objects, developing understanding of how forces affect movement, aligning with Progression Step 1 in the Science and Technology Area of Learning – Forces and energy provide a foundation for understanding our universe (Welsh Government, 2020a)
I asked guiding questions like, "Why did the ball move faster on wood than on sandpaper?" and " How does the car moves on grass compared to the stone?" helping them form hypotheses and problem-solving, supporting the Development Matters framework (GOV.UK, 2023), which emphasizes the development of early critical thinking and problem-solving skills.
While rolling objects, they engaged their gross motor skills by carrying materials, setting up objects, and using coordination and control, helping develop balance, strength, and spatial awareness.
10am 
To enrich the exploration, I introduced magnifying glasses, rulers, and stopwatches. The children inspected surface textures closely, deepening their understanding of why certain surfaces create more friction. They were fascinated by the details they could see, with one child exclaiming, "The sandpaper looks so rough up close!" Rulers and stopwatches added a quantitative element, enabling them to measure distance and time, sparking questions like, "Why does the ball roll faster on smooth wood?" and "Why does it take longer on grass?"
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I also provided clay for making surface impressions, which thrilled the children as they compared patterns, with comments like, "Look, the wood makes lines, but the stone makes little bumps!" This tactile activity connected physical exploration with creative expression, prompting questions like, "What happens if we press harder?" and "Can we mix textures to make new patterns?"
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Using their baskets, the children collected natural objects like leaves, sticks, and stones for sorting and comparison. This reinforced scientific inquiry and mathematical reasoning as they compared textures, asking "Is this leaf smoother than that one?" and "Which stick makes the best pattern?"  These activities refined their fine motor skills, building hand-eye coordination and dexterity crucial for building foundational skills like writing and cutting.
I encouraged them to record their results, through drawings or by marking distances with stones or sticks, supporting their scientific inquiry and integrated literacy and numeracy skills, as they labelled findings and discussed results with peers. Some drew pictures of rolling objects, while others marked distances with stones, proudly explaining, "My car went all the way here!" and asking, "Can I draw the grass to show where it slowed down?" 
This activity aligns with the Curriculum for Wales (2022), emphasising holistic, cross-curricular learning. As the children engaged, they naturally developed an understanding of key concepts, like distance and speed, achieving Progression Step 1 in the Mathematics and Numeracy area of learning – The number system is used to represent and compare relationships between numbers and quantities, (Welsh Government, 2020b). They also practiced communication skills by sharing observations and ideas. One commented, "The stone didn’t go as far as the ball because it’s heavier," sparking the question, "Does that mean heavy things always stop sooner?" This approach reflects the Welsh Government’s vision for curriculum design, which advocates interconnected learning across Areas of Learning and Experience (Welsh Government, no date).
Outdoor learning aligns with the Well-being of Future Generations (Wales) Act 2015, emphasizing environmental stewardship and well-being (Future Generations Commissioner for Wales (2024). Engaging with natural materials and learning about physical forces outdoors, helped the children connect with nature, enhancing emotional well-being and environmental responsibility (Welsh Government, 2024). This was evident when a child asked, "Why do leaves fall differently than stones?" and another wondered, "How can we protect the trees and plants?" Their experience deepened their understanding and sparked a sense of curiosity and care for the world around them.
10:30am 
After a snack break, we explored gravity. I asked, "What do you think will happen if we drop this stone from up high? Will it fall quickly or slowly?" to encourage scientific inquiry and enhance mathematical skills, key components of the Curriculum for Wales (Welsh Government, 2019). The children took turns dropping objects from different heights, using the low stone wall and the higher log structure as platforms. They observed that regardless of height, the objects always fell straight down, reinforcing their understanding of gravity as a constant force.
To expand on this, I introduced comparing the effects of gravity on different objects, like stones, feathers, and pinecones, and encouraged them to predict and compare how quickly each would fall from the same height. I asked, "Do you think the heavier object will fall faster than the lighter one?" This sparked lively discussions, helping them understand gravity's consistent effect on objects regardless of weight, while introduced concepts like mass and force.
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The children were amazed by their discoveries, with some exclaiming, "The feather took so long to fall!" while others noted, "The stone falls fast, no matter what!" Their reactions were filled with wonder and curiosity, leading to a flurry of questions like, "Why doesn't the feather fall as fast as the stone?" and "Does gravity pull everything down the same way?" 
Excitedly, they dropped objects repeatedly, wondering if height or object size would change the results. One child asked, "What if we drop something really big or really small?" while another wondered, "What if we blow on the feather? Will it fall faster?" Their curiosity deepened, with questions like, "Would everything fall the same on another planet?" This hands-on experience of gravity sparked wonder and helped them grasp foundational scientific concepts.
11:00am
We gathered to reflect on our morning explorations, and I gave the children paper and crayons to draw their observations. One excitedly said, "I’m drawing the car speeding down the smooth slope!" while another added, "Here’s the pinecone getting stuck on the rough grass." Others illustrated different surfaces and their effects on movement, commenting, "The sandpaper is so bumpy!" and "The wood was really smooth, so the ball went fast."
I encouraged them to create stories about the objects' "adventures" through the environment. One imagined, "The ball rolled down the hill and had to jump over a bump!" while another described, "The feather floated gently down, like it was flying in the wind." This storytelling integrated creative expression, language development, and literacy into our scientific exploration, showcasing their understanding and imagination, aligning with the principles of the Foundation Phase Framework (Welsh Government, 2015).
I encouraged the use of vocabulary like "smooth," "rough," "fast," "slow," "more," and "less." This led to lively discussions, with comments like, "The ball went faster on the smooth surface," and "The rough surface made it slow down." These terms helped them articulate their observations and supported their language and communication skills, aligning with the Mathematical and Numeracy Area of learning progression step 1 – Statistics represent data, probability models chance, and both support informed inferences and decisions (Welsh Government, 2020b).
By creating narratives around their drawings, the children linked scientific exploration with literacy and storytelling. One child suggested, "Can we make a book with all our stories and drawings?" highlighting their enthusiasm for a cross-curricular approach where science, language, and creativity come together in their educational journey.
12pm 
Watching the children engage with the activities, I was impressed by their natural curiosity and enthusiasm. They explored, questioned, and experimented, demonstrating a strong desire to understand the world. Their ability to connect abstract concepts like friction and gravity to real-world examples was impressive.
Witnessing their development of critical thinking and problem-solving skills was rewarding. They formulated hypotheses, tested predictions, and analysed results, deepening their understanding of mathematical principles and fostering a sense of empowerment.
Their appreciation for the natural environment was particularly inspiring. Their connection to nature enriched their learning and instilled a sense of environmental responsibility.
In conclusion, this lesson offered a valuable, hands-on exploration of scientific and mathematical concepts. Their curiosity, creativity, and connection to nature enriched their experience, and I am confident these experiences will continue to inspire their future exploration and understanding of the world.

























Part 3.
	Experience exploring outdoor space in photograph
	How will young people BENEFIT from this activity?
	Hazards and associated risks
	Who is at risk?
	PRECAUTIONS in place to reduce the risk of injury
	Overall risk after precautions RATING: L/M/H

	Walking on uneven stone paths
	Improves balance, coordination, spatial awareness
	Tripping, falling
	Children
	Ensure children wear suitable footwear, establish clear walking paths, supervision. Monitor paths for loose stones. First Aid trained staff.
	L

	Exploring natural wood and plants
	Enhances sensory experience, connection to nature
	Exposure to splinters, toxic/irritant plants
	Children
	Educate about safe handling of wood, identify and mark any toxic or irritant plants, encourage gentle interaction. Inform parents of potential plant hazards.
	L

	Painting or drawing outdoors
	Encourages creativity, self-expression, and observation
	Stains on clothing, exposure to elements
	Children
	Provide appropriate art supplies and aprons, supervise to ensure safe use of materials, consider weather conditions
	L

	Climbing on log structures
	Develops physical strength, balance, coordination
	Falling, scrapes
	Children
	Supervision, limit height, soft ground surface around area. Regular inspections to check logs for stability and ensure staff are first aid trained and respond to injuries.
	M

	Playing in confined natural spaces
	Encourages imaginative play, problem-solving
	Getting stuck, minor injuries from tight spaces
	Children
	Supervise to ensure children play safely, set golden rules for play in confined areas. Ensure staff can handle minor injuries effectively.
	L

	Playing hide-and-seek around structures
	Develops spatial awareness, enhances social interaction
	Tripping, running into objects
	Children
	Establish clear boundaries for hiding, supervise to ensure safe play, avoid overcrowding.
	L

	Resting or sitting on natural elements  
	Promotes relaxation, connection to nature
	Slipping, exposure to sharp or rough surfaces
	Children
	Ensure surfaces are stable and dry, supervise younger children, encourage cautious movement. Regular inspections to check for loose or hazardous surfaces.
	L

	Building with natural materials 
	Encourages creativity, problem-solving, teamwork, sensory exploration.

	Cuts from sharp edges, collapsing structures
	Children
	Supervise construction activities, teach safe handling of materials, limit height of built structures
	L

	Jumping between different heights
	Develops coordination, confidence, and agility
	Falling, spraining ankle
	Children
	Supervise, provide clear guidance on safe jumping distances, use soft ground surfaces. First Aid trained staff.
	L

	Balancing on logs or beams
	Enhances balance, focus, and gross motor skills
	Falling, spraining ankle
	Children
	Supervision, ensure logs/beams are stable, encourage use of both hands for balance. Regular checks to ensure balance beams are secure. First Aid trained staff.
	L

	Constructing dens or shelters with natural materials
	Fosters creativity, teamwork, problem-solving, and spatial awareness
	Falling materials, risk of collapse
	Children
	Supervision, ensure stable construction, use safe materials, limit height of structures. Ensure staff can identify and prevent potential hazards. 
	M

	Exploring and observing insects and small wildlife
	Enhances understanding of ecosystems, encourages curiosity, and promotes respect for living creatures
	Risk of bites or stings, allergic reactions
	Children
	Educate children on safe observation, avoid direct contact, provide guidance on identifying dangerous insects. Discuss wildlife risks with parents. 
	L

	Gardening and planting
	Enhances understanding of plant life cycles, promotes environmental stewardship
	Exposure to allergens, insect bites
	Children
	Educate children about safe gardening practices, provide gloves and protective clothing, supervise to prevent ingestion of plants.
	L

	Engaging in cultural storytelling or nature crafts
	Enhances cultural understanding, creativity, and connection to heritage
	Unintentional cultural insensitivity, exclusion
	Children, 
	Consult with families and educators from different cultures, choose activities that celebrate diversity, provide cultural context for activities.
	L

	Participating in group play activities
	Encourages social skills, teamwork, inclusive play
	Exclusion of some children based on ability or background
	Children, 
	Design activities to be adaptable for children of all abilities, ensure materials are accessible. Select activities and materials that are inclusive and respectful of all.
	L

	Exploring uneven terrain
	Develops balance, gross motor skills, spatial awareness
	Tripping, falling
	Children, particularly those with mobility issues
	Ensure pathways are accessible to all, with alternative routes or assistance available. 
Supervision, proper footwear, clear boundaries.
	L






Part 4.    53 words too many 2033
Early childhood is a crucial period for the development of foundational mathematical and scientific skills. Outdoor environments offer a unique and often underutilized platform for young children to engage with these concepts through immersive, hands-on exploration (White, 2020). These environments not only provide rich learning opportunities but also align with the principles articulated in the United Nations Convention on the Rights of the Child (UNCRC), which emphasises that children have the right to environments that stimulate their development and well-being (Unicef, 2024). However, the effective integration of outdoor learning into early childhood education is significantly influenced by how adults facilitate and support these experiences (Sharples, 2019). 
Loose Parts Theory, introduced by Nicholson (1972), emphasizes the potential of flexible, non-prescriptive materials to stimulate creativity and exploration, especially in outdoor learning environments where natural materials like stones, sticks, and leaves can teach various mathematical and scientific concepts (Eichengreen, et al. 2024). When children use stones of different shapes and sizes to explore spatial awareness, they engage with fundamental concepts like area, volume, and symmetry (Caldwell, 2023), developing problem-solving skills through trial and error (Beiogiovsky and Daly, 2016).  A study by Waite (2017) found that structured outdoor learning programs significantly enhanced children’s understanding of mathematical concepts, particularly when educators were well-trained in applying Loose Parts Theory.  
However, the effectiveness of this approach relies heavily on the educator’s ability to facilitate these activities (Stevens and Williams, 2019). Without adequate training, practitioners may struggle to guide children’s explorations in a way that fully capitalizes the educational potential of loose parts (England, 2019). Therefore, educator’s play a crucial role in creating structured yet flexible learning opportunities (Gibson, Cornell and Gill, 2017).
Adults are crucial in guiding and scaffolding children's outdoor learning experiences by modelling problem-solving and asking open-ended questions, like “How can we measure this stick?” or “What shape can we create with these stones?”.  These strategies encourage children to think critically, apply their knowledge, and explore new ideas through trial and error, enhancing understanding and building confidence in problem-solving and experimentation (DfE, 2023). Incorporating real-world mathematical vocabulary, such as “balance,” or “length,” helps children connect their practical experiences to formal concepts (Daly, 2023). This approach aligns with Vygotsky’s Zone of Proximal Development (ZPD), where adult support helps children achieve a higher level of understanding than they could independently (Johnson and Watts, 2019). Without such guidance, the potential of outdoor play to teach complex concepts like measurement or symmetry may be limited.
Measurement activities can be extended using natural materials, like sticks for measuring distances or comparing lengths, allowing children to engage in informal measurement practices. This hands-on approach helps them develop a practical understanding of units and measurement, reinforcing mathematical skills in a real-world context (Daly, 2023). Building structures or creating arrangements with natural materials requires children to experiment with different configurations to achieve stability or visual patterns, which develops critical thinking and an understanding of cause-and-effect relationships (Van Rooijen et al., 2023, Almon, 2017 and Attken and Aguilar, 2019).
Sustained shared thinking, closely linked to Vygotsky’s Zone of Proximal Development (ZPD), is key to meaningful learning experiences in outdoor environments (Johnson and Watts, 2019). This educational approach requires adults to engage with children in a manner that extends their thinking and deepens their understanding (Brodie, 2014). Instead of providing answers, educators might ask open-ended questions like, 'What do you think will happen if we add more leaves to this pile?' Such questions encourage children to hypothesize, experiment, and refine their understanding through active exploration (Siraj, Kingston, and Melhuish, 2015). 
However, effectively implementing sustained shared thinking requires educators to balance guidance with autonomy, a skill often needing specialized outdoor education training (Purdon, 2016). Furthermore, challenges like time constraints, limited resources, and the pressures of standardized curriculum outcomes, can undermine the effectiveness of outdoor learning (Siraj, and Asani 2014). This interaction between Vygotsky’s ZPD and Bruner’s scaffolding concept, highlights the importance of tailored support from adults to extend children’s learning beyond their current capabilities (Siraj-Blatchford, 2009).
Adults can guide children’s thinking through prompts without directing their actions. For example, suggesting, “I wonder how we can use these stones to make a pattern?” encourages focused exploration while allowing children to lead (Lesaux, et al., 2018). Modelling curiosity and showing genuine interest in children’s discoveries, along with follow-up questions and expressing enthusiasm for their findings reinforces the value of inquiry and exploration (DfE, 2023).  These strategies align with Bruner’s scaffolding concept, where adults support offer challenges and guidance to help children build on existing knowledge, and skills, facilitating deeper engagement with mathematical and scientific concepts (Bruner, 1974 and Belland, 2016).
Froebel’s emphasis on play as central to learning supports this approach, enabling children to engage in meaningful dialogue and exploration, while adults provide challenges to scaffold their learning (Tovey, 2016). For instance, building structures with natural materials helps children explore geometric concepts and principles of balance through hands-on play (Johnson & Watts, 2019). This interactive, inquiry-based learning aligns with Bruner’s concept of scaffolding, where adults support children’s learning by providing appropriate guidance (Bruner, 1974).
Despite the benefits of loose parts and sustained shared thinking, implementing these strategies outdoors presents challenges. A significant barrier is the need for specialised training (Beate, et al. 2017), with only 39% of UK early childhood educators feeling equipped to deliver outdoor science and math activities (Education Endowment Foundation, 2024). This training gap can limit the effectiveness of outdoor learning experiences, as educators may struggle to create rich, supportive environments for mathematical and scientific exploration (Ritchie, 2014). However, targeted professional development programs have proven effective in empowering educators to confidently integrate outdoor learning into their practice (Education Endowment Foundation, 2024).
Safety concerns also pose challenges, requiring adults to assess and mitigate hazards, like sharp objects or unstable surfaces (Kiviranta, 2024). Regular inspections and risk assessments help maintain a safe learning environment (Bilton and Crook, 2016).  Adverse weather can limit outdoor learning opportunities, however, educators can plan for weather-appropriate activities and provide appropriate clothing and gear helping children stay comfortable and engaged (Watts, 2020).  Limited resources and space also present challenges, advocating for increased funding and integrating outdoor learning into the curriculum can help secure the necessary support and attention (Barrable, 2022 and Constable, 2014).
Outdoor learning aligns with broader educational goals including the development of critical thinking, problem-solving skills, and a sense of environmental stewardship (Robb, Mew and Richardson, 2015). Engaging with natural environments allows children to practice critical thinking as they observe, question, and experiment with their surroundings. Problem-solving skills are honed through activities that require children to plan, test, and revise their approaches (Robertson, 2014).  
Furthermore, outdoor learning fosters environmental stewardship by helping children develop a connection with nature. Through activities such as observing plant growth or understanding the role of weather in shaping the environment, children gain an appreciation for the natural world and their role in protecting it (Cutting and Passy, 2022).
The Curriculum for Wales (2022) emphasizes the importance of fostering a love of exploration and developing critical thinking skills (Gov.Wales, 2022). Outdoor learning supports these goals by promoting curiosity and independence. Activities like counting steps or measuring stick lengths, help children develop practical understandings of number and measurement (Keith, 2017). Adults enhance this learning by creating a language-rich environment, using mathematical vocabulary in context to help children articulate their thoughts and connect concepts (Sargent, 2015).
Similarly, inquiry-based science learning, as supported by Tunnicliffe (2015), thrives in outdoor settings, where natural phenomena, like shadow changes or the properties of water, provide real-world contexts for scientific study. Adults enhance this learning by guiding children in making observations, asking questions, and testing their ideas through experimentation (Sargent, 2015). This approach aligns with Malaguzzi’s Reggio Emilia philosophy, which values children’s natural curiosity and emphasizes the role of the educator as a facilitator of exploration (Hall, et al., 2014).
Despite evidence supporting the cognitive and developmental benefits of outdoor learning, it is often perceived as secondary to indoor, academic activities (Natalini and Orecchio, 2022). This perception can limit the integration of outdoor-focused curricula and marginalize outdoor learning due to its perceived lack of measurable outcomes (Gilbertson, 2022). Additionally, risk aversion and cultural viewpoints may further hinder the use of outdoor environments for learning (Tovey, 2017). The belief that outdoor learning is less structured or less academically rigorous can undermine its perceived value in educational settings.
To overcome these challenges, supportive policy frameworks are essential. Policies should prioritize outdoor learning, allocate necessary resources, and ensure ongoing professional development for practitioners (Wishart and Rouse, 2019). The Welsh Government’s Childcare Statutory Guidance (2016) highlights local authorities' responsibility to provide high-quality early education settings, which should include outdoor learning environments. Advocating for increased funding and integrating outdoor education into statutory provisions is crucial (Welsh Government, 2016). Ensuring practitioners are well-trained in outdoor learning will help overcome barriers and maximize its educational benefits (Barrable, Touloumakos, and Lapere, 2022). Demonstrating the measurable impacts of outdoor learning can also shift perceptions and increase support (Moore and Cooper, 2014).
Assessing children’s learning in outdoor settings requires methods that capture the dynamic and interactive nature of their experiences (Jucker and Von Au, 2022). Regular observations of children’s interactions with their environment, provides valuable insights into their understanding and progress (Davies and Hamilton, 2018). Educators can document key moments of discovery and problem-solving to evaluate learning outcomes.  Keeping records of children’s activities, like photographs or notes, helps track their development over time, using these records to reflect and plan future activities (Khan, et al., 2023).  Engaging in conversations with children about their discoveries and providing feedback further helps gauge their understanding and encourages continued exploration. Informal assessments can complement formal evaluations offering a more holistic view of children’s learning (Butler, 2024).
Outdoor learning, when viewed through the lens of Loose Parts Theory, sustained shared thinking, and educational theories like Vygotsky’s Zone of Proximal Development, effectively supports the four purposes of the Curriculum for Wales. This approach helps develop learners as ambitious, capable individuals, enterprising, creative contributors, ethical, informed citizens, and healthy, confident individuals (Brock, 2018).
The application of Loose Parts Theory in outdoor environments fosters critical thinking and problem-solving skills (Ward, 2018). Activities like measuring lengths with sticks or arranging stones to explore mathematical concepts not only build foundational numeracy and scientific inquiry but also foster intellectual curiosity and lifelong learning, aligning with the curriculum’s goal of nurturing ambitious and capable learners (England, 2019).
Outdoor learning environments offer rich opportunities for creative exploration and innovation. By incorporating natural materials, children engage in imaginative play and experimentation, as advocated by Froebel and supported by the Reggio Emilia approach (Early Education, 2021). This approach nurtures creativity and resilience, reflecting the curriculum’s emphasis on preparing children to be enterprising, creative contributors who adapt and innovate in various contexts (Welsh Government, 2020).
Sustained shared thinking and guided exploration in outdoor settings help children develop a sense of environmental stewardship (Purdon, 2016). Observing natural phenomena and understanding ecological relationships foster a sense of responsibility towards the environment, aligning with the curriculum’s goal of developing ethical, informed citizens who understand their role in protecting and sustaining the natural world (Welsh Government, no date-b).
Furthermore, outdoor learning promotes physical activity, well-being, and a positive relationship with nature (Natalini and Orecchio, 2022). Vygotsky’s and Bruner’s theories of scaffolding highlight the importance of guided exploration in building self-confidence and autonomy. Creating safe, stimulating outdoor environments, adults support children in developing the confidence to explore and learn independently, which is essential for their overall well-being and personal growth (Rekers and Waters-Davies, 2021).
In conclusion, outdoor learning offers significant advantages for developing foundational mathematical and scientific skills in early childhood education. By utilizing theories such as Loose Parts and Sustained Shared Thinking, educators can create rich, engaging learning experiences that align with the Curriculum for Wales’s holistic goals. These experiences support children in becoming ambitious, capable learners, creative contributors, ethical citizens, and healthy individuals. Addressing challenges related to training, safety, and resources through supportive policies and professional development can enhance the effectiveness of outdoor learning, ensuring it becomes an integral part of early childhood education. Through thoughtful application of educational theories and practical strategies, outdoor learning can foster a lifelong love of exploration and equip children with the skills they need to thrive in an ever-changing world.


References 
Aitken, C. and Aguilar, D. (2019) The Nature of Play: A Handbook of Nature-based Activities for All Seasons. United Kingdom: Fanny & Alexander.
Alamy (no date) [image] Available at: https://www.alamy.com/stone-and-feather-falling-and-clouds-in-blue-sky-image (Accessed: 13th September 2024). 
Almon, J. (2017) Playing It Up: With Loose Parts, Playpods, and Adventure Playgrounds. United States: CreateSpace Independent Publishing Platform.
Barrable, A. (2022) Independent thinking on nature-based learning: improving learning and well-being by teaching with nature in mind. Bancyfelin: Independent Thinking Press.
Barrable, A., Touloumakos, A. and Lapere, L. (2022) ‘Exploring student teachers’ motivations and sources of confidence: the case of outdoor learning’, European journal of teacher education, 45(3), pp. 356–372. Available at: https://doi.org/10.1080/02619768.2020.1827386.
Belland, B. R. (2016) Instructional Scaffolding in STEM Education: Strategies and Efficacy Evidence. Germany: Springer International Publishing.
Beloglovsky, M. and Daly, L. (2016) Loose Parts 2: Inspiring Play with Infants and Toddlers. United States: Redleaf Press.
Bienenstock Natural Playgrounds (2021) 39th Avenue Greenway [image].  Available at: https://www.bienenstockplaygrounds.com/portfolio/39th-avenue-greenway-steele-st/ (Accessed: 3rd September 2024). 
Bilton, H. and Crook, A. (2016) Exploring outdoors ages 3-11: a guide for schools. 1st ed. Abingdon, Oxon; Routledge. Available at:  https://doi.org/10.4324/9781315747774.
Brock, A. (2018) Perspectives on Play. Learning for Life. 3rd edn. London: Routledge.
Brodie, K. (2014) Sustained Shared Thinking in the Early Years: Linking Theory to Practice. United Kingdom: Taylor & Francis.
Bruner, J. (1974) Toward a Theory of Instruction. (n.p.): Harvard University Press.
Butler, A. (2024) Educating Children Outdoors: Lessons in Nature-Based Learning. United States: Cornell University Press.
Caldwell, H.A.T., Spencer, R. A., Joshi, N., Branje, K., Cawley, J., Hobson, H., Kirk, S. F. L., Stevens, D. and Stone, M. R. (2023) ‘Impact of an outdoor loose parts play intervention on Nova Scotian preschoolers’ physical literacy: a mixed-methods randomized controlled trial’, BMC public health, 23(1), pp. 1126–1126. Available at: https://doi.org/10.1186/s12889-023-16030-x.
Constable, K. (2014) Outdoor classroom in practice, ages 3-7. London: Routledge. Available at: https://doi.org/10.4324/9781315851341.
Cutting, R. and Passy, R. (2022) Contemporary Approaches to Outdoor Learning: Animals, the Environment and New Methods. Switzerland: Springer International Publishing.
Daly, L. (2023) Loose Parts in Action: The Essential How-To Guide. United States: Redleaf Press.
Davies, R. and Hamilton, P. (2018) ‘Assessing learning in the early years’ outdoor classroom: examining challenges in practice’, Education 3-13, 46(1), pp. 117–129. Available at: https://doi.org/10.1080/03004279.2016.1194448.
DfE (2023) Development Matters. Available at: https://assets.publishing.service.gov.uk/media/64e6002a20ae890014f26cbc/DfE_Development_Matters_Report_Sep2023.pdf. (Accessed: 17th September 2024). 
Early Education (2021) Friedrich Froebel. Available at: https://early-education.org.uk/friedrich-froebel/ (Accessed: 6th September 2024).
Editors:  Beate, E., Sandseter, H., Ärlemalm-Hagsér, E., Lekies, K., Lee-Hammond, L., Wyver, S. and Waller, T. (2017) The SAGE Handbook of Outdoor Play and Learning. United Kingdom: SAGE Publications.
Education Endowment Foundation (2024) New edition: A School’s Guide tp Implementation. Available at: https://educationendowmentfoundation.org.uk/?gad_source=1&gclid=Cj0KCQjww5u2BhDeARIsALBuLnN01bu_cEkJGEtS5pYDjaMTT3asskHzuWhHA12sLer7bBytooOUArsaAimkEALw_wcB (Accessed: 7th September 2023).
Eichengreen, A., Rooijen, M., Klaveren, L-M., Nasri, M., Tsou, Y-T., Koutamanis, A., Baratchi, M. and Rieffe, C. (2024) ‘The impact of loose‐parts‐play on schoolyard social participation of children with and without disabilities: A case study’, Child : care, health & development, 50(1), pp. e13144-n/a. Available at: https://doi.org/10.1111/cch.13144.
England, L. (2019) Looking for Learning: Loose Parts. United Kingdom: Bloomsbury Publishing.
Future Generations Commissioner for Wales (2024) Cymru Can – the new strategy from the Future Generations Commissioner for Wales. Available at https://www.futuregenerations.wales/news/cymru-can-the-new-strategy-from-the-future-generations-commissioner-for-wales-says-well-being-law-has-to-work-harder/ (Accessed: 17th September 2024).
Gibson, J.L., Cornell, M. and Gill, T. (2017) ‘A Systematic Review of Research into the Impact of Loose Parts Play on Children’s Cognitive, Social and Emotional Development’, School mental health, 9(4), pp. 295–309. Available at: https://doi.org/10.1007/s12310-017-9220-9.
Gilbertson, K., Ewert, A. W., Siklander, P. and Bates, T. (2022) Outdoor Education: Methods and Strategies. United States: Human Kinetics.
GOV.UK (2023) Development Matters. Available at: https://assets.publishing.service.gov.uk/media/64e6002a20ae890014f26cbc/DfE_Development_Matters_Report_Sep2023.pdf (Accessed: 15th September 2024).
GOV.Wales (2022) Chapter 11, The Curriculum. Available at: https://www.gov.wales/sites/default/files/publications/2022-09/2022-chapter-11-curriculum.pdf (Accessed: 12th September 2024).
Hall, K., Horgan, M., Ridgway, A., Murphy, R., Cunneen, M. and Cunningham, D. (2014) Loris Malaguzzi and the Reggio Emilia Experience. United Kingdom: Bloomsbury Publishing.
Johnson, J. and Watts, A. (2019) Developing Creativity and Curiosity Outdoors: How to Extend Creative Learning in the Early Years. Oxon: Routledge.
Jucker, R. and von Au, J. (2022) High-Quality Outdoor Learning: Evidence-Based Education Outside the Classroom for Children, Teachers and Society. Cham: Springer Nature.
Keith, L. (2017) Developing young children’s mathematical learning outdoors: Linking pedagogy and practice. London: Routledge.
Khan, M., McGeown, S., Christie, B., and Bell, S. (2023) ‘How can place support pedagogy? Application of the concept of cognitive affordances in research and design of outdoor learning environments.’ Landscape Research, 49(3), pp. 373–392. https://doi.org/10.1080/01426397.2023.2296490
Kiviranta, L., Lindfords, E., Ronkko, M-L. and Lukka, E. (2024) ‘Outdoor learning in early childhood education: exploring benefits and challenges’, educational research (Windsor), 66(1), pp. 102–119. Available at: https://doi.org/10.1080/00131881.2023.2285762.
Lesaux, N. K., Jones, S., Jones, S. M., Connors, A. and Kane, R. (2018) The Early Education Leader's Guide: Program Leadership and Professional Learning for the 21st Century. United States: Guilford Publications.
Maja Quille (no date) [image] Available at: https://majaquille.com/london-clay-project (Accessed: 13th September 2024).
Moore, R. C. and Cooper, A. (2014) Nature Play & Learning Places: Creating and Managing Places where Children Engage with Nature. United States: Natural Learning Initiative.
Natalini, A. and Orecchio, F. (2022) ‘Activities and outdoor play: Their benefits for physical, cognitive, and social learning and well-being’, Formazione & Insegnamento, 20(2). Available at: https://doi.org/10.7346/-fei-XX-02-22_30.
Nicholson, S. (1972) ‘How not to cheat children: The theory of loose parts.’ Landscape Architecture, 62(1), pp. 30-34.
Purdon, A. (2016) ‘Sustained shared thinking in an early childhood setting: an exploration of practitioners’ perspectives’, Education 3-13, 44(3), pp. 269–282. Available at: https://doi.org/10.1080/03004279.2014.907819.
Rekers, A. and Waters-Davies, J. (2021) ‘All of the Wild’: Cultural Formation in Wales Through Outdoor Play at Forest School. (n.p): Springer.
Ritchie, C. (2014) Challenge and Change for the Early Years Workforce: Working with Children from Birth to 8.  United Kingdom: Taylor & Francis.
Robb, M., Mew, V. and Richardson, A. (2015) Learning with Nature: A How-to Guide to Inspiring Children Through Outdoor Games and Activities. United Kingdom: Bloomsbury Publishing.
Robertson, J. (2014) Dirty Teaching: A Beginner's Guide to Learning Outdoors. United Kingdom: Independent Thinking Press.
Sargent, M. (2015) Developing Early Maths Skills Outdoors: Activity Ideas and Best Practice for Teaching and Learning Outside. London: Practical Pre-school.
Science source (no date) [image] Available at: https://www.science-sparks.com/friction-and-speed/ (Accessed: 13th September 2024).
Sharples, M. (2019) Practical pedagogy: 40 new ways to teach and learn. 1st ed. Abingdon, Oxon; Routledge.
Siraj, I. and Asani, R. (2014) The role of sustained shared thinking, play and metacognition in young children's learning. In The Routledge International Handbook of Young Children's Thinking and Understanding. (NP): Routledge.
Siraj, I., Kingston, D. and Melhuish, E. (2015) Assessing quality in early childhood education and care: sustained shared thinking and emotional well-being (SSTEW) scale for 2-5-year-olds provision. London, England: IOE Press.
Siraj-Blatchford, I. (2009) ‘Conceptualising progression in the pedagogy of play and sustained shared thinking in early childhood education: A Vygotskian perspective’, Educational and child psychology, 26(2), pp. 77–89. Available at: https://doi.org/10.53841/bpsecp.2009.26.2.77.
Stevens, D. and Williams, M. (2019) Loose Parts Play - a Beginner's Guide: A Practical Handbook for Educators and Parents of Children Aged 0-5. United Kingdom: Independently Published.
Tovey, H. (2016) Bringing the Froebel Approach to Your Early Years Practice. United Kingdom: Taylor & Francis.
Tovey, H. (2017) Playing outdoors: Spaces and places, risk and challenge. Sage Publications.
TTS (no date) [image] Available at: https://www.tts-group.co.uk/magnifying-glasses-with-stand/1011726.html (Accessed: 13th September 2024).
Tunnicliffe, S. D. (2015) Starting Inquiry-based Science in the Early Years: Look, Talk, Think and Do. Oxon: Routledge.
Unicef (2024) The environment and child well-being. Available at: https://www.unicef.org/eu/media/2581/file/ (Accessed: 22nd September 2024). 
Van Rooijen, M., De Martelaer, K., Lensvelt-Mulders, G., Van der Poel, L. and Cotterink, M. (2023)’ ‘“It Is Scary, but Then I Just Do It Anyway”: Children’s Experiences and Concerns about Risk and Challenge during Loose Parts Play’, International journal of environmental research and public health, 20(22), pp. 7032-. Available at: https://doi.org/10.3390/ijerph20227032.
Waite, S. (2017) Children learning outside the classroom: From birth to eleven. 2nd  edn. NP: Sage Publications Ltd.
Ward, K. (2018) ‘What’s in a dream? Natural elements, risk and loose parts in children’s dream play space drawings’, Australasian journal of early childhood, 43(1), pp. 34–42. Available at: https://doi.org/10.23965/AJEC.43.1.04.
Watts, A. (2020) Outdoor Learning Through the Seasons: An Essential Guide for the Early Years. United Kingdom: Taylor & Francis.
Welsh Government (2015) Foundation Phase Framework. Available at: https://hwb.gov.wales/storage/d5d8e39c-b534-40cb-a3f5-7e2e126d8077/foundation-phase-framework.pdf (Accessed: 15th September 2024).
Welsh Government (2016) Childcare Statutory Guidance. Available at: https://www.gov.wales/sites/default/files/publications/2019-06/childcare-statutory-guidance-for-local-authorities.pdf (Accessed: 14th September 2024).
Welsh Government (2019) Area of Learning and Experience. Mathematics and Numeracy. Available at: https://hwb.gov.wales/curriculum-for-wales/mathematics-and-numeracy (Accessed: 6th September 2024).
Welsh Government (2020) Developing a vision for curriculum design. Available at:  https://hwb.gov.wales/curriculum-for-wales/designing-your-curriculum/developing-a-vision-for-curriculum-design (Accessed: 9th September 2024). 
Welsh Government (2020a) Science and Technology Area of Learning. Available at: https:/hwb.gov.wales/curriculum-for-wales/science-and-technology/decriptions-of-learning/ (Accessed: 10th September 2024).
Welsh Government (2020b) Mathematics and Numeracy Area of Learning. Available at: https:/hwb.gov.wales/curriculum-for-wales/mathematics-and-numeracy/decriptions-of-learning/ (Accessed: 10th September 2024).
Welsh Government (2024) Well-being of Future Generations (Wales) Act 2015: the essentials. Available at: https://www.gov.wales/well-being-future-generations-act-essentials-html (Accessed: 11th September 2024),
Welsh Government (no date) Developing a vision for curriculum design. Available at: https://hwb.gov.wales/curriculum-for-wales/designing-your-curriculum/developing-a-vision-for-curriculum-design/#curriculum-design-and-the-four-purposes (Accessed: 10th September 2024).
W F Education Group (no date) [image] Available at: https://shop.wf-education.com/sports/010489n.html (Accessed: 13th September 2024).
White, J. (2020) Playing and Learning Outdoors: The Practical Guide and Sourcebook for Excellence in Outdoor Provision and Practice with Young Children. Oxon: Routledge.
Wishart, L. and Rouse, E. (2019) ‘Pedagogies of outdoor spaces: an early childhood educator professional learning journey’, Early child development and care, 189(14), pp. 2284–2298. Available at: https://doi.org/10.1080/03004430.2018.1450250.





image3.png




image4.png




image5.png




image1.png




image2.png




