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Part 2

Hills, with their natural slopes and diverse ecosystems, offer a rich environment for immersive learning experiences, deeply engaging students in both scientific exploration and mathematical understanding. Through carefully crafted activities, hills can become dynamic classrooms where young children delve into a myriad of scientific phenomena and mathematical concepts.

In terms of scientific concepts hills provide an excellent platform for understanding gravity and motion. Students can conduct experiments to explore how the incline of a hill influences the speed and trajectory of rolling objects. By rolling balls of different sizes and weights down the hill, students can observe first-hand how gravity accelerates these objects and calculate their speeds. This activity lays the foundation for comprehending Newton's laws of motion, emphasizing the relationship between force, mass, and acceleration. In Wales, the school curriculum is guided by the Curriculum for Wales, which focuses on providing a broad and balanced education to develop students' knowledge and skills. 
Engage young learners in interactive activities where they explore how objects fall and understand the concept of weight. According to Welsh Government. (2015) it aligns with the Foundation Phase framework focusing on experiential learning and personal and social development.
Also, hillsides often exhibit erosion and weathering patterns. Students can investigate the impact of rain, wind, and natural processes on the hill's soil and rocks. By studying the erosion patterns, they gain insights into earth sciences, learning about the water cycle, sedimentation, and the geological processes shaping landscapes. 
In Wales, the school curriculum is guided by the Welsh Government. (2020), which emphasizes experiential and inquiry-based learning. Integrating with the Science and Technology Area of Learning and Experience (AoLE), emphasizing the understanding of Earth's processes, geological changes, and environmental interactions. When teaching children about erosion and weathering patterns, educators can align their lessons with the Curriculum for Wales, integrating these natural processes into various subject areas.
 
In terms of mathematical concepts hills support diverse ecosystems. Students can explore the flora and fauna unique to hillsides, identifying various plant species and studying their adaptations to the slope. Through observing insects, birds, and small animals in their natural habitat, students learn about biodiversity and ecological relationships. They can document their findings, creating ecological profiles and understanding the interconnectedness of living organisms in these habitats. Also, students can collect data related to the hill's environment, such as soil composition, plant diversity, or temperature variations at different elevations. Back in the classroom, they can analyse this data, creating graphs, charts, and statistical models. Through this process, they learn to interpret data, draw conclusions, and make predictions, developing essential skills in data analysis and statistics. According to National Council of Teachers of Mathematics. (2020) encourages students to develop research questions about the hill's environment. Integrates with mathematical concepts of measurement, geometry, and data analysis.
In theory hills provide a stimulating environment for in-depth learning in both science and mathematics. By engaging with the natural landscape, students not only grasp theoretical concepts but also develop essential skills in observation, analysis, and critical thinking. Through hands-on exploration on hills, students cultivate a deep curiosity for the world around them, fostering a lifelong love for scientific inquiry and mathematical exploration.

Learning Story: The Joy of Rolling Down the Park Hill
One sunny afternoon, a group of children were taken to a local park by teachers. Among the children, Sarah, a curious and adventurous soul, decided it was the perfect time to roll down the hill. Her eyes sparkled with excitement as she prepared herself for the exhilarating experience. Observing this, their caregiver, Ms. Johnson, seized the opportunity to foster their curiosity further.
Conversation 1: As Sarah joyfully rolled down the hill, she picked up speed, her laughter filling the air. When she reached the bottom, she ran back up, ready for another round.
Ms. Johnson: "Sarah, each time you roll down, you start slow and then go faster. Why do you think that happens? What's making you speed up?"
Sarah, thinking: "Maybe it's the hill pushing me along?"
Ms. Johnson, encouraging: "Absolutely! The hill's slope helps you gain speed. It's like a natural slide. Can you imagine how different it would be if the hill was flat?"
Conversation 2: After a few more rolls, Sarah paused, her curiosity piqued by the way her direction changed each time she rolled.
Ms. Johnson: "Sarah, I noticed you're not always rolling straight down. Sometimes you curve to the left or right. Why do you think that happens? What might be causing you to change direction?"
Sarah, thoughtful: "Maybe the ground isn't completely even. Or maybe I'm leaning to one side without noticing."
Ms. Johnson, encouraging her curiosity: "You're absolutely right! The ground's bumps and your body's position can change your path. It's like a mini adventure with each roll, isn't it?"
With each question, Ms. Johnson nurtured Sarah's curiosity, in maths and science with transforming a simple hill into a playground of learning. The conversation continued, the hill becoming not just a source of fun but a classroom where Sarah explored the wonders of gravity, speed, and direction, all sparked by a child's natural curiosity and an adult's willingness to engage in meaningful dialogue.

In terms of considering what extra resources, you would add to the environment to encourage children to explore and discover. I’d suggest including using natural loose parts such as pinecones, leaves, stones, twigs, and shells. These loose parts can be used for open-ended creative play. Children can build structures, create patterns, or sort items, enhancing their fine motor skills and understanding of shapes and textures.  By added these resources on the hill environment, educators and caregivers provide opportunities for children to engage in meaningful exploration and discovery. These activities not only enhance their understanding of various subjects but also foster a deep connection with nature and promote a love for learning. When encouraging students to develop research questions about the hill's environment, such as the types of plants, animal habitats, or soil composition. Guide them in conducting field observations, taking photographs, and recording their findings. Add cameras would give children the opportunity to further their research, bringing it into the classroom to analyse more in depth would enhance their understanding. Also, dedicated spaces for art activities using natural materials like leaves, twigs, and stones inspire creativity. Children can engage in activities like leaf rubbings, rock painting, or creating nature-inspired sculptures. Suggested by Sobel, (1993) art stations enhance fine motor skills, encourage self-expression, and deepen appreciation for the aesthetic qualities of nature. Furthermore, incorporating a small pond, stream, or water play area enables children to explore aquatic life, study water flow, and engage in sensory water play. Lekies(2015) explores that water features foster an understanding of ecosystems, promote sensory exploration, and provide opportunities for collaborative play.
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	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

	 Rolling downhill
	learning about force helps young people understand common occurrences, such as why objects fall to the ground, how vehicles move, or how doors open and close. This knowledge enhances their daily experiences and observation.

Also, Understanding the principles of force allows young people to analyse and solve problems related to motion and equilibrium. They learn to calculate forces, predict outcomes, and find solutions, thereby honing their critical thinking and analytical skills.
	Too many children may roll down together causing them to collide.
Also, children or teachers might be standing at the bottom of the hill and could get knocked.  
	Children/ Teacher 
	Make sure two children at a time is rolling down the hill. Also make sure the area below is clear and their isn’t anyone that could be hit at the bottom of the hill.  Adults should support and observe the children closely.
	High

	Tripping and falling
	Falling helps children learn to balance themselves better, improving their coordination over time.
Facing minor accidents and getting back up after falling helps children develop resilience. It teaches them that they can overcome challenges and continue to play.

	Uneven terrain can cause children to trip and fall, leading to cuts, bruises and causing injuries 
	Children 
	Scan over the hill beforehand, make sure the lotion doesn’t have huge lumps and 
	High

	Erosions 
	Erosion is a natural process caused by wind, water, or ice. Learning about these natural forces and their effects on the landscape can enhance children's understanding of Earth sciences.
Encouraging children to observe erosional features like gullies, riverbanks, or coastal cliffs can help them understand the natural processes of erosion.
	Unstable hillsides might be home to wildfire that could pose a risk if provoked 
	children
	Try and control as much space as the children use and that space is safe enough to use. 
	Low

	Dehydration 
	Experiencing dehydration can teach children about the body's need for water to function properly. It underscores the importance of staying hydrated.
	Physical activity on a hill can lead to increased thirst and dehydration.

	children
	Wait until after lunch to start the activity that way it ensures each children had the opportunity to be properly hydrated. 
	
Medium



	Rocks or object 
	As children play outdoors, they naturally observe their surroundings. They can notice rocks and objects on the hillside and how they might roll down. Observation forms the basis for learning about potential hazards
	Hidden rocks or sharp objects in the grass could cause injuries if stepped on or tripped over.
	children
	Do a scan of the area remove any harmful waste that could cause any harm if not noticed. 
	Low

	allergic Reactions
	Experiencing an allergic reaction can help children identify specific triggers, such as pollen, certain plants, or insect bites, which can be valuable information for managing their allergies in the future.
Children learn to be aware of common allergens present outdoors, including pollen, grass, or certain plants, which can help them take precautions in similar environments.
	Children might come into contact with plants they are allergic to, leading to allergic reactions.
	children
	Make sure teachers are informed about each child’s allergy. The right medication is taken before the trip.
	Medium

	Debris
	Playing with debris can teach children to be resourceful and find value in unexpected items, fostering a sense of environmental awareness and recycling.
While playing with debris, children learn to assess risks, such as sharp edges or unstable structures, helping them make safer choices during play
	Broken glass, sharp objects, or litter left on the hill could cause injuries if children come into contact with them
	children
	Do a scan of the area remove any harmful waste that could cause any harm if not noticed.
	High

	Hpothermia 
	Learning about the symptoms of hypothermia, such as shivering, confusion, numbness, and drowsiness, helps children recognize the signs in themselves and others. This knowledge can prompt them to seek help if they or someone else is experiencing these symptoms.
	Cold weather can cause hypothermia, especially if children are damp from playing.
	Children/ teachers 
	Make sure teachers read up on the weather for the upcoming as it could have rained the night before causing the floor to be mud and slippery. 
	Medium

	inadequate Supervision:
	Children learn that inadequate supervision can lead to accidents and injuries. They start to understand the consequences of not having responsible adults around to ensure their safety.

Children might learn to assess risks on their own when they lack proper supervision. They become more aware of potential dangers and learn to make safer decisions in uncertain situations.
	Lack of supervision can lead to risky behaviour, like dangerous stunts or pushing games, increasing the likelihood of accidents.
	children
	Make sure teachers are keeping a close eye on children. if need be, have more teachers supervise.
	Medium

	Uneven Terrain
	Uneven terrain challenges children's balance and coordination. Negotiating bumps and slopes helps improve their motor skills and spatial awareness.
Children learn to assess risks when navigating uneven surfaces. They develop the ability to judge what paths are safe to walk or run on and what areas might be too challenging.
	Hills often have uneven surfaces, increasing the risk of tripping and falling.
	Children/ teachers
	Make sure teachers if it’s safe and checking the floors before allowing the children to roll down. 
	High

	Weather Conditions:
	Experiencing various weather conditions helps children learn to adapt. They might dress differently or engage in different activities based on the weather, teaching them adaptability and flexibility.
Weather conditions engage multiple senses. Feeling the warmth of the sun, the chill of snow, or the touch of raindrops provides sensory experiences that enhance learning.
	Slippery surfaces due to rain or frost can make the hillside hazardous. Additionally, strong winds might affect balance.
	children
	Make sure the weather is being checked for the upcoming days as this could affect the trip on the day.
	Medium

	Sunburn
	Sunburn teaches children about the importance of sun safety, including wearing sunscreen, protective clothing, hats, and sunglasses when playing outdoors. They learn that protecting their skin is essential to prevent sunburn.
Sunburn might highlight the need for sun protection in individuals with different skin types or from different cultural backgrounds. It encourages children to appreciate and respect diversity in skin tones and the unique needs associated with them.
	Prolonged exposure to the sun can cause sunburns, especially on sunny days
	Children/ teachers
	Check the weather before setting a date to make sure it’s not extremely hot outside. Also, make sure children are wearing sunscreen or bring hats by talking to parents if need be. 
	Medium

	Pollen Allergies
	Experiencing symptoms like sneezing, runny nose, or itchy eyes during outdoor play helps children recognize the signs of their allergies. It enables them to take appropriate actions, such as seeking indoor activities during high pollen seasons.

Children can learn to communicate their allergies to others. They might inform friends, teachers, or caregivers about their allergies, promoting understanding and support.
	Children with allergies might be affected by pollen from grass and flowers on the hill.
	children
	Make sure each child’s allergies are being checked before heading out. Make sure EpiPens and creams are taken on the trip. 
	Medium

	loud Noises
	Children learn that loud noises can indicate potential dangers, such as approaching vehicles or machinery. They become more cautious and aware of safety hazards.
Children learn to communicate effectively in noisy environments. They practice speaking clearly, listening attentively, and understanding non-verbal cues, which are valuable communication skills.
	Nearby construction or traffic noise could disturb children's play and concentration, leading to accidents.
	Children/ teachers
	DO the activity at a quiet time as the morning around 10-11am there would be less traffic and most people would be in work, school etc.
	High
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Early exposure to engaging mathematics and science activities can positively influence children's attitudes towards these subjects. According to National Research Council (2012) when children have positive early experiences in mathematics and science, they are more likely to develop a growth mindset and a belief in their ability to succeed in these subjects. The National Research Council's framework (2012) emphasizes the importance of early education in creating a solid foundation for future science learning and nurturing a positive attitude toward scientific inquiry.
Outdoor environments play a significant role in early childhood education, providing children with rich opportunities for learning, exploration, and development.
Malone (2003). Believes Outdoor environments offer diverse sensory experiences that stimulate children's cognitive, physical, and emotional development. Engaging with nature allows children to explore different textures, smells, and sounds, enhancing their sensory awareness. This holistic approach to learning is one of many ways adults use to support and encourage early years children to engage with mathematical and scientific concepts in an outdoor environment.

Jean Piaget's cognitive development theory has greatly influenced early childhood education, mathematics, and science education. His theory emphasizes the stages through which children pass as they construct knowledge about the world around them.
Kamii (1993) introduces an argument about constructivism, influenced by Piaget's work, posits that learning is an active process where individuals construct their knowledge through interaction with their environment. In early childhood education, this theory emphasizes hands-on experiences and exploration, allowing children to construct mathematical and scientific concepts through active engagement.
Cognitive constructivism, explained by Ginsburg & Opper (1988) is rooted in Piaget's work, focuses on individual cognitive processes. It emphasizes the development of abstract thinking, logical reasoning, and problem-solving skills. In mathematics and science education, cognitive constructivism encourages activities that challenge children's thinking, promoting deeper understanding of mathematical and scientific concepts.
Another theories Wertsch (1991) explains Cultural-historical theory, influenced by the work of Vygotsky, emphasizes the cultural and historical context in which learning occurs. In mathematics and science education, this theory advocates for culturally relevant and contextually meaningful learning experiences, acknowledging the cultural background and experiences of children as essential factors in shaping their understanding of mathematical and scientific concepts.
Vygotsky's (1978) sociocultural theory builds upon Piaget's ideas by highlighting the importance of social interactions and cultural context in cognitive development. In the context of mathematics and science education, this theory emphasizes collaborative learning, discussions, and peer interactions that facilitate the construction of mathematical and scientific knowledge.
Vygotsky's concept of the Zone of Proximal Development (ZPD) emphasizes by Wertsch (1985) shows the range of tasks that a child can perform with the help of a more knowledgeable person. In mathematics and science education, educators can scaffold learning experiences within a child's ZPD, providing appropriate support to enhance their understanding of mathematical and scientific concepts.
Bruner (1961) theory of discovery learning emphasizes the importance of students actively exploring and discovering information rather than being passively taught. In mathematics and science education, this approach encourages hands-on experiments, problem-solving tasks, and inquiry-based activities where children discover mathematical and scientific concepts on their own.
Sociocognitive conflict theory, based on the work of Bruner, emphasizes the importance of cognitive conflicts that arise during social interactions. Wood .elt
(1976). These conflicts lead to discussions and exploration, promoting deeper understanding. In mathematics and science education, this theory supports collaborative problem-solving tasks where children engage in discussions to resolve cognitive conflicts and enhance their understanding of concepts.


Facilitating mathematical learning in outdoor environments involves creating opportunities for children to explore, discover, and apply mathematical concepts in real-world contexts.
Outdoor environments provide ample opportunities for measurement activities. Byers & Sobel (1987) suggests children can measure the length of a shadow at different times of the day, compare the sizes of leaves, or estimate the height of a tree. Measurement through play fosters understanding of units and comparisons.
Also, Structured games and treasure hunts can incorporate mathematical challenges. 
Children according to Clements (2004) can solve math problems to unlock clues or count their steps to reach a destination. Integrating math into games makes learning enjoyable and meaningful.
Nature is rich with symmetry and geometric shapes. VanHoorn, et al (2003) implies adults can guide children to identify symmetrical objects like butterflies or explore shapes in natural elements like tree leaves. Engaging in activities such as finding shapes in clouds enhances spatial reasoning.
A study by Rosales, et al  (2019) research focused on nature-based mathematics activities like measuring tree heights, counting plant leaves, and creating patterns with natural materials. The study showed that children who participated in these activities demonstrated improved mathematical performance and increased interest and positive attitudes toward mathematics.
Similarly, Nature is full of patterns, from the arrangement of leaves on a tree to the symmetry of flowers. Beck, et al (2013) Engaging with these natural patterns helps children recognize and create their patterns. Activities like observing animal tracks, arranging stones in repeating patterns, or identifying patterns in plant growth reinforce pattern recognition skills.
Implementing mathematics in outdoor learning environments can face certain challenges or barriers. These challenges can include issues related to logistics, resources, and curriculum alignment.   Ernst,et al (2004) suggests ensuring that outdoor activities align with the curriculum and meet educational standards can be challenging. Teachers might find it difficult to integrate outdoor learning seamlessly into the established curriculum.
Also, teachers might lack the training or confidence to effectively integrate math into outdoor learning experiences. Professional development opportunities focused on outdoor math activities can be limited. (Bølling, et al.2017)
Addressing these barriers often involves a combination of teacher training, development of appropriate resources, and a shift in pedagogical approaches to fully embrace the benefits of integrating mathematics into outdoor learning environments.
Engaging with mathematical concepts in outdoor settings not only enhances academic skills but also fosters a deep appreciation for the natural world. By integrating math into outdoor activities, children develop a strong foundation in spatial awareness, patterns, and measurement while enjoying the benefits of active, experiential learning.




Promoting scientific exploration in outdoor settings involves creating an environment that encourages curiosity, observation, questioning, and experimentation.
Encouraging Curiosity and Questioning as suggested by Herrington, et al (1998)
adults can spark curiosity by encouraging children to ask questions about the natural world. By fostering a sense of wonder, children are motivated to explore and seek answers to their inquiries.
Also, Outdoor settings offer diverse ecosystems. Highlighted by Kellert, et al (2002). Adults can guide children in exploring biodiversity by identifying different plant and animal species. Understanding the variety of life forms promotes ecological awareness.
Chawla, L. (2007) explores outdoor settings provide a tangible context for understanding cause and effect relationships. Children can observe the impact of sunlight on plant growth, the effects of weather on natural materials, or the consequences of different actions on the behaviour of animals. These experiences help children grasp the concept of cause and effect in real-life situations.
This comprehensive review of outdoor learning research found that outdoor education positively influenced children's scientific understanding. Rickinson, et al (2004) exposure to outdoor experiences enhanced their curiosity, inquiry skills, and knowledge of ecological concepts.
Implementing science education in outdoor settings can face various challenges or barriers. Such as limited Resources and access to outdoor spaces, lack of appropriate materials, or funding constraints can hinder outdoor science education efforts. (Sobel,2008)
Safety Concerns about children’s safety in outdoor environments is important, such as potential hazards or unpredictable weather, can discourage outdoor science activities. (Hart, 2007).
Also, Rickinson, 2004) suggests rigidity in the curriculum or standardized testing pressures may limit the time available for outdoor science education.



Practical strategies and best practices for educators and caregivers to support mathematical and scientific concepts in outdoor settings, along with relevant references for further exploration.
Meisels, (2002) explains open-ended questions are instrumental in promoting critical thinking and encouraging children to explore their ideas and perspectives freely. By fostering open-ended dialogue, educators can guide children to articulate their thoughts and consider multiple viewpoints, enhancing their communication skills and cognitive development.
An example for math is Role of Open-Ended Questions: Educators can ask questions like "What do you think will happen if...?" to spark curiosity and engage students in scientific inquiries about natural phenomena. (Meisels, 2002)
Whereas an example for science is Role of Open-Ended Questions: Educators can ask questions like "Can you think of different ways to solve this problem?" encouraging students to explore diverse mathematical strategies. (Meisels, 2002)
Child-led play is emphasized by Whitebread, (2009) is that a childs natural interests and curiosity, allowing them to take the lead in their play experiences. Educators and caregivers observe children's interests and provide resources and support tailored to individual needs, encouraging a deep engagement with mathematical and scientific concepts.
Mathematical Concepts with Child-led play can involve activities like counting objects of interest, exploring shapes in the environment, and experimenting with numbers through play-based scenarios. (Whitebread, 2009)
Scientific Concepts with Children can explore scientific phenomena based on their interests, such as observing insects, exploring natural materials, and conducting simple experiments related to their surroundings. (Whitebread, 2009)
Inquiry-based learning empowers students to actively participate in the learning process. National Research Council. (2000) suggests It encourages them to ask questions, investigate, and solve problems independently or collaboratively. Through inquiry, students develop critical thinking, problem-solving, and research skills, nurturing a deep understanding of the subject matter.
An example in terms of maths role of Inquiry-Based Learning as Students can work on open-ended math problems, investigating patterns, and relationships, promoting mathematical thinking and discovery. (National Research Council, 2000).
Whereas an example for science is role of Inquiry-Based Learning. Students can conduct experiments based on their questions, fostering scientific exploration and hypothesis testing. (National Research Council, 2000).


In conclusion, early exposure to mathematics and science encourages children to ask questions, explore the world, and seek answers. This inquisitive mindset becomes a foundation for a lifelong love for learning and inquiry. Children learn to approach problems analytically, fostering critical thinking skills that are valuable in all areas of life. The long-Term Impact on Individuals who are curious and inquisitive tend to be lifelong learners, continuously seeking knowledge and understanding. They are more likely to engage in scientific inquiry, critical analysis, and problem-solving throughout their lives.
Early exposure to mathematics and science not only imparts essential knowledge but also shapes the way individuals approach learning and inquiry. The significance of outdoor environments as rich, dynamic spaces for nurturing young minds in the realms of mathematics and science.
 By fostering curiosity, building a strong foundation, promoting confidence and resilience, nurturing a growth mindset, and encouraging lifelong learning habits, early experiences in mathematics and science lay the groundwork for a lifetime of intellectual curiosity, exploration, and achievement.
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