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Description automatically generated]Pictured is a local primary school’s nature reserve. A small woodland area with uneven surfaces, trees, and bushes to offer young children various opportunities in a rich environment to explore and develop scientific and mathematical concepts. Visiting the site are teachers from the local primary school, along with a group of young children that are five years old. The variety of vegetation in the woodland area will provide sufficient opportunities for children to engage in activities that include elements of counting and sorting. Children can be encouraged by both adults and peers to count the number of trees, bushes, and leaves that they can find in the nature reserve. Children can sort materials such as rocks, leaves and twigs into groups based on their size, shape, or colour, which can enable them to develop early maths skills such as classification and pattern recognition. 

The Maths/Science and Technology Curriculum for Wales states the importance of facilitating children’s learning through active and practical experiences both indoors and outdoors to help learners build an understanding of environmental issues and an appreciation towards all living things in the environment. Adults conducting discussions and providing opportunities for conservation efforts encourages children’s learning and environmental responsibility. Implementing these behaviours from a young age can demonstrate to young children the importance of preserving natural habitats, such as their local nature reserve. Children exploring scientific and mathematical concepts in areas like the local nature reserve, are provided with endless opportunities to learn through activities such as identifying invasive plant species, litter picking, planting, or making insect hotels and bird feeders to create and encourage wildlife habitats. The uneven surfaces of the local nature reserve display an ideal environment for children to discover and practice estimating and measuring. The adults can encourage metacognitive talk by asking the children questions such as “Can you use your footsteps or sticks to measure the distance between the trees?” or “I wonder what would happen if you rolled this stone down the slope?”. By allowing 
children opportunities to hypothesize and estimate with natural objects around them, they can develop their sense of measurement and spacial awareness. In addition to this, the varied terrain and vegetation in the nature reserve can stimulate young children’s curiosity about the world around them. Through inquiry-based learning, children can observe wildlife changing over periods of time to enable them to gain an understanding of concepts such as plant life cycles, animals in their habitats and how seasonal changes impact the environment. The Science and Technology Curriculum for Wales states that learners acknowledging the variety of organisms and how they interact with their environment can enable them to grasp how these have evolved over time. Additionally, in the picture of the local nature reserve there is a slope in which children can interact with. Children can explore basic mathematical concepts such as distance, measurements, and angles by comparing the steepness of multiple slopes in the nature reserve. The slopes can provide young children with opportunities to gain an understanding of concepts such as gravity and forces when participating in activities such as rolling objects down the slope. It can allow children to experiment with a variety of objects ranging in size and weight by observing how it can impact the speed in which they roll down the slope. 

The Curriculum for Funded Non-Maintained Settings states that the outdoors provides an environment for children to develop an awareness of themselves through opportunities of testing their balance and coordination and their ability to assess and experience risk. Whilst in the nature reserve the children might want to demonstrate this by navigating their own way up and down the slope through hands on exploration such as rolling, jumping, or sliding to develop a better understanding of scientific concepts like force, energy, and motion. The children may test how fast they need to run up the slope to get to the top or utilize their problem-solving skills by finding the most successful way to climb up when navigating on unfamiliar terrain and overcoming natural obstacles by strategizing how to safely ascend and descend the slope. The woodland environment offers multiple opportunities for children to learn about forces through playing in nature. The children can investigate how elements such as the wind can affect the movement of leaves or how gravity influences the way in which objects fall, such as acorns from trees. Adults can encourage children’s learning further by providing resources such as loose parts for children to experiment and compare with when rolling objects down the slope. Providing children with a variety of objects 
to roll down the slope in the nature reserve can allow the children to gain a basic understanding of scientific concepts and principles. Adults can encourage children’s learning of scientific concepts by asking questions such as “Which object do you think will roll down the slope the quickest?” or “Why do you think it rolled so fast down the slope?”. Overall, by providing young children with opportunities to explore scientific and mathematical concepts on natural inclines such as slopes, it can encourage and prepare them for future learning through their curiosity, critical thinking and problem solving, while fostering meaningful connections with the natural world. According to the Curriculum for Funded Non-Maintained Settings children thrive when engaging in meaningful learning experiences that actively engage their interest, spark their imagination, and foster their curiosity. The curriculum states that children should be provided with experiences that will encourage children to investigate, explore, create and be active participants in their learning. Providing young children with meaningful experiences allows them to make connections with real life contexts, where they can apply their knowledge and understanding to discover solutions independently. By fostering curiosity through hands-on experiences, children learn to develop an appreciation for the world around them.

[image: Balancing Kids Images - Free Download ...]The curriculum highlights the importance of nurturing children's holistic development by allowing them to apply their learning to practical situations as it can enhance their self-esteem, resilience, and overall well-being, whilst deepening their understanding of the world. In the picture of the local nature reserve there are log cuts placed in the centre of the woodland. The children can learn about concepts such as geometry by measuring the length, height and width of the logs and the children can compare their differences to other logs and objects in the nature reserve. The young children can also practice their balance and coordination as they navigate uneven terrain, fostering their cognitive skills such as problem solving and assessing risks. By analysing the shape, size and stability of the log and taking into consideration their own capabilities, children can adapt to changing conditions and gain confidence in their abilities. Adults enabling interactions with the natural environment can allow children to holistically develop their learning experiences by integrating scientifical, mathematical, physical, cognitive, and sensory development through hands-on exploration. 
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RATING: L/M/H

	Crossing a main road to get to the nature reserve
	This activity will allow children opportunities to gain an awareness of road safety from a young age by confidently identifying road signs, safe crossing points and traffic signals. Children will also learn to recognise potential hazards in their surroundings which will enable them to make informed decisions, such as judging the speed and distance of oncoming traffic. Crossing roads requires children’s full attention and can successfully instil a sense of competency and independence in them to navigate local areas and engage in outdoor activities by communicating with their peers and adults through real life contexts. 
	The hazards and associated risks when crossing a main road are traffic accidents. Children may misjudge the speed and distance of oncoming vehicles when crossing a main road which makes them extremely vulnerable. Distracted children displaying playful behaviours can affect their ability to safely cross a main road. Children’s lack of visibility during bad weather or low light conditions can also contribute towards accidents when crossing a main road as drivers might not be able to see them.
	children and practitioners 
	Prior to crossing a main road children must be taught about road safety rules, such as stopping and looking both ways before crossing, listening, or waiting for signals at traffic lights and using dedicated pedestrian crossings when they are available to use. If no crossings are available, it is important to designate a suitable adult to take control and find the safest opportunity to cross the road. The adult must take into consideration the ratio of children to adult or whether partnering children up into pairs when crossing a road is a suitable approach. A significant precaution that can benefit young children is how to recognise road signs and safe crossing points so that they can identify safe walking routes and paths that have lower traffic volume and speed limits. It is important to provide children with bright or reflective clothing such as high visibility vests when crossing a road to enhance their visibility to drivers during low light or bad weather conditions. Regularly practising road crossing skills through community involvement such as local council road safety teams to provide children with information and address any concerns. Adults can set an example by reinforcing safe habits and advocating to support and promote safer road infrastructure. 
	Low

	Exploring the local primary schools Nature Reserve
	Allowing children to engage with the natural world such as a nature reserve enables them to explore their outdoor classroom. It ignites children’s curiosity through hands on learning to promote cognitive development, problem solving skills and builds children’s appreciation and understanding of biodiversity. Spending time outdoors in areas such as local nature reserves encourage children’s physical activity to promote their health and well-being through unstructured play and sensory rich experiences. In future it can create environmentally conscious citizens who can commit to the conservation of nature. 
	Exposure to potentially poisonous plants or aggressive wildlife. children may encounter hazards such as stings, bites, or even allergic reactions. Children navigating on unfamiliar terrain increases their risk of falling or tripping over natural obstacles and sustaining injuries. Childrens exposure to extreme weather conditions can lead to serious health risks such as hypothermia or heatstroke if not protected correctly. 
	Children 
	Prior to exploring the nature reserve the adults must make sure any relevant medical or consent forms are signed by parents or guardians beforehand. To mitigate the potential risks, it is essential to provide the children with thorough supervision and education on potential hazards and their consequences when exploring, touching, or consuming wildlife. Adults must ensure they are quipped with emergency communication devices as well as a first aid kit in case an emergency occurs, and immediate action is required. It is important to equip each child with appropriate protection through items such as wellies and waterproofs or hats and suncream, along with providing children with materials to keep them focussed when around potential distractions. Adults can maximise the support of children's outdoor learning by instilling boundaries to allow children to gain independence and confidence when outdoors, whilst ensuring they stay on designated paths or trails within the nature reserve to not get separated from the group. The adults must perform a headcount and take a register before and after exploring the local nature reserve to guarantee that the children are protected both inside and outside of their settings.
	Low

	Standing on or picking up the logs
	Standing on or picking up logs can holistically enhance young children's gross motor skills by challenging their balance, coordination, and their spacial awareness as they navigate unfamiliar or uneven surfaces. Balancing requires children to use their core strength and stability which can improve their movement and overall physical fitness. Picking up logs requires children to use their fine motor skills and their hand-eye coordination to test their strength when grasping, lifting, and manipulating objects of different sizes and weights. This activity allows children to interact with natural materials and foster sensory experiences through textures, weights, and amounts of objects to stimulate cognitive development and creativity.
	Logs can be uneven or slippery, increasing the risk of trips, falls and injuries. Children exposed to rough or decaying logs can result in splinters or potential infections if untreated. Children handling the logs risk sustaining pinching or crushing injuries if not handled with technique or provision by an adult. Logs can be homes to insects or small animals, which puts children at risk of receiving bites, stings, or allergic reactions when encountering or disturbing wildlife
	Children
	Providing a safe outdoor environment where children are encouraged to explore and play with natural objects such as logs, adults must consider precautions such as supervising children participating in the activity. To prevent risky behaviours and accidents the adults must ensure the children are wearing appropriate footwear such as sturdy, closed-toe shoes to reduce children's risk of slipping or falling. It is important to make sure that young children aren't lifting materials or objects that are too heavy for them by providing materials and objects of an appropriate weight for young children and having an adult demonstrate proper lifting techniques for children to test and understand their capabilities. The role of the adult is to assess the area in which the activity is being held for potential hazards or obstructions to prevent further harm if any children were to fall. Inspecting objects such as the logs prior to children playing with them for hazards such as sharp edges or wildlife and having an effective plan for the adults to respond appropriately to accidents or injuries by taking a first aid kit.
	Low

	Using the slope to run down or roll objects down
	The slope can be used as a learning tool for children to gain hands-on experiences of exploring science and mathematical concepts. Children can learn about angles, distance and steepness whilst gaining insights into concepts such as gravity, acceleration, and motion. Children can develop their spatial awareness as they learn to adapt on unfamiliar terrains. Allowing children to interact with the natural environment can build their environmental awareness and encourage a deeper connection with nature.
	Children are at risk of trips and falls due to uneven ground, potential collisions with other children or rolling objects and injuries or strains from climbing and descending steep slopes. 
	Children
	Adults must supervise activities closely to ensure the safety of children. Children must be wearing appropriate footwear such as wellies or walking boots. Rules and boundaries must be established with the children by educating them on the potential risks and adults must listen to any concerns they may have. Regular inspections of the area must be performed by the adult, along with monitoring the weather conditions.
	Low







[bookmark: _Hlk164592001]According to Welsh Government (no date) the curriculum for funded non-maintained nursery settings notes that children require hands on, purposeful learning experiences that encourage children to gain independence and to take risks through real life contexts and uninterrupted active learning. The Welsh Government (no date) curriculum states that young children need practical experiences to support their cognitive development and encourage their use of mathematical concepts such as quantity, shape, number, and pattern through living and non-living things. As stated by Mart (2023) research has shown unnecessary gaps in teachers’ intentions and practice. Mart (2023) believes that whilst teachers have emphasised the importance of learning mathematical activities outdoors, daily plans predominantly lead to paper based classroom activities which have neglected opportunities for learning in the natural environment. Furthermore, Mart (2023) states that findings suggest the need for teachers to attend professional development courses to encourage and inspire them to incorporate diverse learning opportunities into their everyday teaching to strengthen their pedagogic practices to cater to children’s early math needs. Similarly, Wahyuningsih, et al. (2020) note teachers’ misconceptions of needing expensive technology-based learning materials to teach young children subjects such as science when they can be utilizing loose parts such as rocks, branches, leaves, and bottle caps as affordable alternatives. In addition to this, Wahyuningsih, et al. (2020) explain that loose parts can be used as an effective tool to allow children to engage in creative play whilst fostering their critical thinking skills.
According to Moomaw (2024, pg. 3) adult support is critical when facilitating children’s learning of science and maths. As stated by Mackenzie and Carolan (2019) outdoor play is associated with children’s healthy development as it creates positive learning outcomes for children through factors such as brain development, social and emotional skills, cognitive growth, and physical health, whilst fostering a love of nature. In addition to this, Moomaw (2024, pg. 3) explains when supporting children’s scientific inquiries, teachers must think of themselves as science teachers to promote and encourage children’s thinking throughout the day. However, Clements and Samara (2016) believe that children naturally adopt and develop the basics of science, technology, engineering, and math (STEM) subjects through their curiosity to question why and their ability to demonstrate through play activities. A paper conducted by O’Brien (2019) states the benefits of forest schools and how they contribute towards children’s development by allowing children regular contact with the natural environment. O’Brien (2019) notes that observations of twenty-four children from seven schools were made over the course of eight months, with findings revealing an increase in children’s confidence, motivation, language, communication, and their overall physical skills. Moreover, O’Brien (2019) discussed how the significant changes emphasised the importance of providing children with regular and repeated opportunities of interactions with nature, especially when considering children who might lack access to natural environments. Similarly, Mann, et al. (2022) recognise the significance of supporting children’s health and well-being by stating the critical importance of adults ensuring children receive adequate access to nature. Additionally, Mann, et al. (2022) note that studies have found children’s experiences with nature have revealed benefits towards their mental health, emotional regulation, and their attitudes towards environmental knowledge and behaviours. Lefa (2014) discusses how Piaget’s theory of implication suggests that all children progress through the same developmental sequence of how they learn to understand the world, but each child develops at different stages. Additionally, Lefa (2014) expresses the importance of teachers tailoring classroom activities to allow children to construct their own knowledge and understanding through interactions with the environment. Welsh Government (no date) curriculum for Wales science and technology informs the importance of encouraging individuals to utilize their scientific knowledge to foster an understanding of how the world around them works through creativity and engaging with the environment. Kinzie et al. (2014) discovered the importance of teachers using open-ended questions to stimulate children’s cognitive development through explicit language-development activities. Kinzie et al. (2014) state the significance of young children being able to successfully communicate what they can do in both mathematics and science and how teachers’ relationship with mathematical talk can influence children’s development. 
As stated by Houser et al. (2016) active play is a crucial role in engaging young children in physical activities. Allowing children to participate in unstructured activities that are guided by the children’s interests, enables them to explore the environment in diverse ways. Houser et al. (2014) believe that loose parts or objects that can be manipulated freely can encourage child directed play and enhance children’s physical activity. Similarly, Gibson et al. (2017) highlight Nicholson (1972) ‘Theory of Loose Parts’ as the introduction to enhancing engagement through the context of how an individual’s environment can be designed to optimise creativity and engagement. Gibson et al. (2017) state that the intention behind the theory was to introduce moveable materials such as nets, crate, and tyres to environments where children can creatively take advantage of them. Furthermore, Gibson et al. (2017) discuss the current loose parts play that is implemented in settings with the principles developed from children’s right to play and the values of allowing child led play. 

To conclude, adults facilitating children’s learning of science and mathematics through outdoor play is emphasised by various sources. The Welsh Government (no date) underlines the significance of providing children with hands on experiences that encourage children to take risks in real life contexts through practical experiences to gain independence and promote cognitive development through scientific and mathematical concepts. However, research highlighted by Mart (2023) reveals the gap in intentions and practices where teachers must recognise opportunities for outdoor learning to enhance their pedagogical practices. Similarly, Wahyuningsih et al. (2020) note that teachers equipping children with the use of affordable loose parts when teaching science and maths can maximize the effectiveness of children’s creative play. According to Moomaw (2024) adult support is critical when supporting children’s scientific inquiries and critical thinking skills as children depend on teachers to provide them with opportunities to explore and question the world around them. Moreover, studies highlighted by O’Brien (2019) and Mann et al. (2022) highlight the significant benefits of providing children with regular contact with nature as it develops their curiosity, enhances their well-being, and underscores the impact of providing access to natural environments to children who might not have access to it. As stated by Kinzie et al. (2014) Teachers promoting mathematical and scientific literacy through open ended questioning and tailoring classroom activities that can allow children to construct their own knowledge and understanding from interactions with the environment. Houser et al. (2016) and Gibson et al. (2017) both discuss the importance of active play, guided by physical activities such as engaging with loose parts and how it can promote children's creativity. In conclusion, adults providing children with opportunities to integrate outdoor play with loose parts in educational settings holds promise to enhance children's learning experiences in science and mathematics and can foster children’s holistic development and learning skills.
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