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Outdoor environments provide children with valuable opportunities to develop their understanding of the world through exploration, play and first hand experiences. Natural environments can encourage children to develop knowledge through observation, questioning, investigation and problem solving. The photograph selected for this portfolio demonstrates a coastal rock pool environment that offers a range of opportunities for children to explore scientific and mathematical concepts in an authentic setting. Through direct interaction with their surroundings, children can develop their understanding of the natural world while engaging in meaningful exploration and play. 
Outdoor environments can support children’s mathematical development through practical experiences involving natural materials, including concepts such as size, shape and space. The rock pool environment contains a variety of natural features, including rocks, sand, water and seaweed, which could encourage children to compare, sort, count and measure objects. For example, children could collect and sort different sized stones, compare which objects are larger or smaller, or investigate how many objects can fit into a particular space. Therefore, this environment provides opportunities for mathematical learning to occur naturally through children’s own exploration. The environment could also support children’s understanding of measurement and comparison. Children could compare rocks by their size and weight, using words such as longer, shorter, heavier and lighter. They could estimate which rock they think is the largest before comparing it with others, encouraging them to make predictions and explain their reasoning. The rock pools could also provide opportunities to explore concepts of capacity and depth. For example, children could compare which rock pool appears deeper or investigate how much water different areas of the rock pool contain. Children could also explore shape, colour and pattern within the natural environment. They may notice that rocks have different shapes, colours and textures and could group them according to similarities and differences. Children could create their own patterns using stones, shells or other natural materials, developing their understanding of repetition and sequence. Positional language could also be encourages as children describe where objects are located, using words such as above, below, beside, between, inside and underneath. For example, a child could describe a shell as being between two rocks or a crab hiding underneath a rock. The natural environment provides children with real objects and situations that can make mathematical concepts meaningful and easier to understand. Practitioners can observe children’s interests and use questioning to encourage them to explain their mathematical thinking, rather than simply providing them with answers.
The rock pool environment provides children with opportunities to develop their scientific understanding through direct observation and investigation. Children can explore the different living and non living elements within the environment, such as rocks, water, seaweed, and marine animals. This can encourage children to ask questions about what they observe and develop an understanding of living things and their habitats. For example, children may discover creatures such as crabs, limpets or sea snails and consider where they live and what they need to survive. Children could also observe how the water moves in and out of the rock pools and begin to develop an understanding of tides and changes within their environment. This type of hands on investigation allows children to develop skills such as observing, predicting, questioning, comparing and communicating their ideas. The environment also provides opportunities for children to investigate the properties of different materials. Children could compare wet and dry sand, observe how water moves between rocks, or explore which natural objects float and which sink. These experiences could encourage children to make predictions before testing their ideas and discussing the results. For example, a child might predict whether a particular stone will sink or float before placing it in a rock pool. Through this process, children are able to develop early scientific reasoning by making observations, testing ideas, and drawing conclusions from their experiences. The environment can also provide opportunities to explore changes in water and the effects of the natural environment. Children could observe how water is absorbed by sand and how wet surfaces change as they dry. The may notice that water disappears from shallow rock pools over time and begin to question where the water has gone. This could introduce the concept of evaporation in an age appropriate way. Children could compare areas that are wet and dry and discuss differences they can see, feel and observe. These experiences encourage children to notice changes in their environment and develop early scientific understanding through investigation and discussion.

Importantly, learning within this environment does not need to be directed entirely by the practitioner. Children may naturally become interested in a particular rock, animal or pool of water and begin investigating it independently. The practitioner can follow the child’s interest and extend their learning through open ended questions such as “What do you think is underneath the rock?”, “Why do you think this rock pool has water in it?” Or “what do you think will happen if the water moves?” This allows children to develop their own ideas while encouraging curiosity and problem solving. The environment could also introduce children to the concept of gravity through physical exploration. For example, children could roll different sized stones along a safe, dry surface, predict which stone will travel furthest and compare the results. This could develop their understanding of movement and force through practical experience. This provides an opportunity to introduce scientific vocabulary and develop children’s understanding of movement, force and gravity through a practical experience. The coastal environment also provides opportunities for children to develop their independence and confidence through exploring a natural and less structured space. Children can make choices about what they would like to investigate and can follow their own interests, which may encourage curiosity and motivation to learn. 
However, the environment also presents some challenges that practitioners would need to consider. Rocks and uneven surfaces may be slippery or difficult for some children to move across safely, particularly when wet. The practitioner would also need to be to be aware of tide times and ensure that children are not placed in an area where rising water could create a risk. Water depth, changing tides and weather conditions would also need to be considered before planning an activity. The practitioner woukd therefore need to assess the environment and provide appropriate supervision while still allowing children to experience an appropriate level of challenge and independence. The environment should also be accessible to all children, with adaptations considered where necessary so that every child has opportunities to participate and explore. The role of the practitioner is important when supporting children’s learning within this environment. Rather than directing every aspect of the experience, the practitioner can observe children’s interests and use these to extend their learning. For example, if a child becomes interested in a particular rock pool, the practitioner could encourage them to investigate further by asking questions such as “what do you think is living in here?” Or “why do you think this rock is wet?” This allows the child to develop their own ideas while the practitioner introduces new vocabulary and encourages them to explain their thinking. The practitioner can also support mathematical development by asking children to compare the sizes of the rocks, estimate how many objects they can asse or describe where an object is positioned using words such as underneath, beside, inside and between. However, there are also important considerations when using the coastal environment. Rocks and surfaces can be uneven or slippery, and water levels can change because of the tide. Weather conditions may also effect the safety and comfort of children. The practitioner woukd therefore need to assess the environment before allowing children to explore and provide appropriate supervision. This should not prevent children from experiencing challenge and independence, but should ensure that risks are managed appropriately. Accessibility should also be considered so that all children can participate, with adaptations made where necessary. This balance between safety and allowing children to explore can help create an environment where children are encourages to take appropriate risks, develop confidence and learn through their own experiences. 
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Overall, the coastal rock pool environment provides a rich range of opportunities for children to develop their mathematical and scientific understanding through meaningful, hands on experiences. The natural resources within the environment allow children to explore concepts such as size, shape, measurement, number, movement, habitats and living things. The environment also supports children’s curiosity, problem solving and communication by allowing them to investigate their own questions and interests. With appropriate planning, supervision and consideration of safety and accessibility, practitioners can use the environment to extend children’s learning while allowing them to experience the benefits of child led exploration. 
	The hazard/activity
	The risk/ what could happen
	Who is at risk?
	Benefits 
	Risk rating before control measures
	Control measures 
	Risk rating after control measures

	Slippery and uneven rocks 
	Children could slip, trip or fall when walking across wet rocks or uneven surfaces. This could result in bruising, cuts or more serious injury.
	Children and practitioners 
	Exploring uneven natural surfaces can support children’s physical development, balance, opportunities, coordination and confidence. It also provides opportunities for children to experiences appropriate risk and develop awareness of their surroundings.
	4
	· Check the area befor children enter.
· Avoid particularly wet or unstable rocks
· Ensure children wear suitable footwear 
· Provide close supervision 
· Encourage children to walk rather than run
· Adapt the activities for children who may have additional mobility needs
	2

	Changing tides/deep water
	Children could enter deeper water or become exposed to rising tides. Therr is a risk of falling into water, becoming trapped or being swept away 
	Children
	Rock pools provide valuable opportunities to investigate water movement, tides and marine habitats. Children can develop scientific understanding through direct observation.
	5
	· Check tide times and weather conditions before the visit
· Identify a safe area for rock pooling away from deeper water 
· Maintain appropriate adult to child supervision
· Never allow children to go towards the sea
· Monitor changes in water levels 
· Stop the activity if conditions become unsafe 
	2

	Sharp rocks, shells or other objects
	Children could cut or scratch themselves on sharp rocks, shells or other objects found around the rock pools
	Children and practitioners 
	Handling natural materials allows children to investigate texture, shape and weight and supports mathematical and scientific learning 
	3
	· Check the area for particularly sharp or dangerous objects before the activity
· Encourage children to handle objects carefully
· Provide clear instructions about what can and cannot be touched
· Practitioners should supervise chikdrrn when handling unfamiliar materials
· Clean any cuts or injuries immediately and follow first aid procedures.
	2

	Marine animals 
	Children could be pinched, scratched or bitten by animals such as crabs. Children may also hand,e animals incorrectly, causing distress or injury to the animals
	Children and marine animals 
	Observing marine animals supports children’s understanding of living things, habitats and how animals are adapted to their environment 
	3
	· Encourage children to observe animals rather than handle them unnecessarily 
· Teach children how to interact safely and respectfully with marine life
· Practitioners should supervise closely
· Children should not put animals near their faces or mouths
· Encourage handwashing after exploring rock pools
	1

	Weather conditions 
	Cold, rain, strong wind or excessive sunlight could affect children’s comfort and wellbeing. Wet weather can also make rocks more slippery 
	Children and practitioners 
	Outdoor experienced allow children to experience different weather conditions and develop awareness of changes in their environment 
	3
	· Check weather forecast before the activity
· Provide suitable clothing and footwear
· Ensure children have access to water and appropriate sun protection when necessary 
· Provide opportunities to warm up or take breaks 
· Cancel or adapt the activity during severe weather conditions 
	1

	Contaminated water/materials 
	Children could come into contact with bacteria, animal waste, or contaminated water and then touch their mouths or faces, potentially causing illness. 
	Children and practitioners 
	Investigating natural materials and water allows children to develop scientific understanding through first hand experiences 
	3
	· Encourage children not to put their hands or objects in their mouths
· Avoid possibly polluted or contaminated areas
· Encourage thorough handwashing after the activity 
· Cover cuts and grazes before participating
· Ensure children do not eat while exploring the rock pools
· Practitioners should monitor hygiene throughout the activity
	1

	Small objects/choking 
	Young children could put small stones, shells or other natural materials into their mouth, creating a choking risk
	Children 
	Sorting or comparing natural materials supports children’s mathematical development through size, shape, counting and classification 
	4
	· Consider children’s individual ages and developmental needs before allowing them to handle small objects 
· Closely supervise children
· Remind chikdrrn not to put objects in their mouth 
· Adapt the activity for children who are at greater risk of choking 
· Practitioners should remain within close proximity throughout the activity 
	2

	Transport to and from the coastal environment 
	Children could be injured while entering or leaving the vehicle, during the journey, or if they are bit appropriately secured. There is also a risk of a child becoming seperated from the group when getting on or off the vehicle 
	Children, practitioners and the driver.
	Transport allows children to access coastal environments that may not be available within their immediate setting. Travelling as a group can also provide opportunities for children to develop appropriate behaviour when travelling 
	4
	· Use an appropriate, maintained vehicle suitable for transporting children
· Ensure children use the appropriate seat belts/restraints
· Children remain seated throughout the journey 
· Practitioners supervise chikdrrn when entering and leaving the vehicle 
· Carry out a head count and registers before departure, on arrival and before leaving the location
· Establish clear rules for safe behaviour during the journey
· Ensure children are accompanied by appropriate adults
· Ensure children cross roads safely and remain together when walking from the vehicle to the coastal area 
	2

	Road/traffic near the beach 
	Child could enter road or be struck by vehicle 
	Children and practitioners 
	Visiting the coastal environment allows children to access a natural outdoor learning environment and develop their awareness of road safety and safe behaviour in the community 
	4
	· Children remain with practitioners when walking near roads
· Establish clear boundaries and explain road safety rules before leaving the vehicle 
· Practitioners position themselves between children and the road where appropriate 
· Carry out regular headcount when moving between the vehicle and the beach
· Use designated pedestrian crossings where available 
· Children walk rather than run and do not enter the road 
	2

	Children becoming seperated from the group 
	Children 
	A child could wander away from the group and become lost or enter an unsafe area near the sea, rocks or road 
	Allowing children some independence encourages confidence, decision making and child led exploration 
	4
	· Explain the boundaries to the children using age appropriate language 
· Maintain appropriate adult to child ratios
· Complete regular headcount’s
· Have an agreed meeting point
· Position adults strategically around the group 
· Ensure practitioners know what action to take if a child becomes seperated
· Do not allow children to explore the area completely unsupervised 
	2

	Throwing rocks or natural materials 
	Children could throw rocks or shells, potentially causing injury to another child or 
	Children and practitioners
	Handling natural objects allows children to investigate their size, shape, weight and texture and supports mathematical and scientific learning 
	3
	· Children shoul not throw rocks, shells or other objects 
· Practitioners to closely supervise children
· Remove particularly large and dangerous objects where appropriate 
· Encourage children to place objects down carefully rather than throwing them
· Intervene immediately if unsafe behaviour occurs
	1

	Children investigating and handling sand, water and rocks 
	Sand, small stones or contaminated water could enter a child’s eyes and cause irritation or injury 
	Children and practitioners 
	Children can investigate different natural materials and explore their properties through hands on experiences 
	3
	· Children should not throw sand, stones or water 
· Encourage careful handling of materials
· Closely supervise children during exploration 
· Provide first aid if an object enters a child’s eye
· Follow the settings accident and first aid procedures 
	1

	Fishing hooks, line or other fishing equipment 
	Children could step on or handle discarded fishing hooks or line, causing cuts, punctures or entanglement 
	Children and practitioners 
	Chikdrrn can learn about the impact of human activity on coastal environments and marine wildlife
	3
	· Check the area before the activity 
· Do not allow children to touch fishing equipment
· Remove children from areas containing hooks or tangled line
· Maintain close supervision 
· Practitioners should report dangerous discarded equipment appropriately 
	1

	Exposure to environmental allergens or insect bites/stings 
	A child with an allergy could experience a reaction following contact with an allergen or insect sting 
	Children with known allergies 
	Outdoor environments provide valuable opportunities for children to explore nature and develop their understanding of living things 
	3
	· Check children’s medical and allergy information before the visit
· Ensure practitioners know the appropriate procedures for individual children
· Ensure required medication is available and in date
· Avoid known allergens where possible
· Monitor children closely
· Follow emergency procedures if a reaction occurs 
	1

	Emergency evacuation/access
	Practitioners may have difficulty moving the group quickly if an emergency occurs 
	Children and practitioners 
	Develops children’s confidence in following instructions and responding safely to unexpected situations. Provides opportunities for children to explore an outdoor environment while practitioners promote awareness of safety and boundaries 
	4
	· Identify safe entry and exit routes before the visit
· Establish an agreed meeting point
· Complete regular headcounts 
· Keep chikdrrn within sight and hearing of practitioners 
· Ensure staff known emergency procedures
· Carry a first aid kit and emergency contact details 
· Have a charged phone available 
· Consider accessibility needs when planning the route 
· If conditions become unsafe, leave the area immediately and follow the agreed emergency procedure 
	2



Outdoor learning provides young children with opportunities to explore, investigate and make sense of the world around them through meaningful, practical experiences. The outdoor environment can provide a wide range of opportunities for children to develop their understanding of both science and mathematics, as children can encounter natural materials, living things, changes in weather, patterns, quantities, shapes and measurements through their every day experiences. Outdoor learning is recognised as important within the Welsh Foundation Phase, providing opportunities for children to play and learn outdoors (Welsh Government, 2010). The role of the adult is therefore important in creating environments and experiences that encourage children to explore, while using appropriate interactions to extend and support their learning. Rather than directing children’s learning, practitioners can observe their interests, ask questions, introduce vocabulary and provide resources that encourage investigation. This approach can support children to become curious, independent and confident learners. The Curriculum for Wales (2019) also highlights the importance of inquiry and investigation within science and technology, including the exploration of environments both indoors and outdoors. 
Outdoor environments provide children with opportunities to develop scientific understanding through direct experiences of the natural world. Rather than relying only on adult explanations, children can observe living things, investigate natural materials and explore changes within their environment. The Curriculum for Wales (2019) identifies curiosity, observation, evidence and creativity as important when investigating the world around them. It encourages learners to use observation, evidence and creativity when investigating the world around them. For example, a coastal environment can provide numerous opportunities for scientific exploration. Children may observe rock pools, seaweed, shells, marine animals and changes in water movement. A practitioner could encourage children to look closely at what they can see and ask questions such as “What do you notice?”, “Why do you think the water is moving?” Or “What do you think is underneath the rocks?” Such questions encourage curiosity and allow children to develop their own ideas rather than simply receiving information. The adult can further support scientific learning by introducing appropriate vocabulary. For example, when children are exploring a rock pool, the practitioner could introduce words such as habitat, marine, shell, shoreline, wet, dry, and living. This connects new vocabulary with children’s direct experiences. Research highlights the importance of developing scientific vocabulary through hands on science experiences (Leung, 2008). Outdoor experiences can also encourage children to make and test predictions. For example, children could investigate whether different natural materials float or sink in water, predicting what will happen before testing their ideas. The practitioner could first ask children what they think will happen and then provide opportunities for them to test their predictions. The adults role is therefore not to provide immediate answers, but to support children through questioning, observation and investigation. Observation is particularly important because practitioners can use children’s interests to identify opportunities for further learning. If a child becomes particularly interested in a crab, for example, the practitioner could encourage them to consider where it lives, how it moves and what it might eat. This allows the child’s curiosity to become a starting point for further scientific investigation. Young et al. (2024) highlight the importance of supporting young children’s engagement with science through meaningful experiences and appropriate adult support. Similarly, Welsh Government research identifies observation, child centred approaches, authentic experiences and outdoor learning as important features of effective early years practice.
Outdoor environments can provide authentic contexts for developing children’s mathematical understanding. Mathematics does not need to be restricted to formal activities or worksheets, as children encounter mathematical concepts throughout everyday experiences. Pound (2006) highlights the importance of supporting mathematical development through  everyday activities. Outdoor environments can therefore provide valuable opportunities for children to explore mathematical concepts in meaningful and practical ways. A coastal environment provides many opportunities for children to explore number, size, shape, pattern, measurement and spatial awareness. For example, children could collect a selection of shells and count how many they find. The practitioner could extend this by asking children to compare quantities, such as “Who has more shells?” Or “How many would we have if we found two more?” This supports children’s understanding of number while keeping the learning connected to a meaningful outdoor experience. Natural materials can also support children’s understanding of measurement. Children could collect sticks and compare their lengths, using language such as longer, shorter, taller and smaller. Rather than telling the children which stick is the longest, the practitioner could ask “How could we find out?” This encourages children to actively compare objects and develop their understanding of length. Sarama et al. (2022) highlight the importance of comparison and practical activities in supporting young children’s developing understanding of length measurement. Sorting and classification can also be explored outdoors. Children could sort shells, stones or leaves according to their size, colour, shape or texture. The adult could ask why they have grouped particular objects together. This develops mathematical vocabulary and encourages children to justify their thinking. Patterns can also be explored using natural materials. Children could create repeating patterns using shells, stones, leaves or sticks. Practitioners could encourage children to identify and continue patterns rather than simply copying an adult created example, helping them recognise relationships and sequences. Research demonstrates that preschool children can copy, extend and create repeating patterns, highlighting the value of patterning opportunities within play based learning (Larkin, Resnick and Lowrie (2024). Therefore, the adult plays an important role in recognising mathematical opportunities during outdoor play. By observing children’s activities and asking appropriate questions and vocabulary, practitioners can extend mathematical thinking without removing the enjoyment and child led nature of the experience.
Adult interaction is important in developing children’s scientific and mathematical thinking outdoors. Practitioners can use open ended questions to encourage children to explain their ideas, make predictions and consider possibilities, rather than simply providing answers. For example, when exploring a rock pool, the practitioner could ask “why do you think the crab is hiding there?” Or “what do you think will happen if we move this rock?” These questions encourage children to observe their surroundings and explain their thinking. Sustained shared thinking can also extend children’s learning. Siraj-Blatchford et al. (2002) identified it as an important feature of effective early years pedagogy, involving adults and children working together to develop ideas, solve problems and extend understanding. In the coastal environment, this could occur when a child notices that some stones are wet while others are dry. Rather than explaining the reason, the practitioner could ask “why do you think this one is wet?” And encourage further investigation. The adult could then introduce relevant scientific vocabulary, such as moisture, dry and surface, while allowing the child to remain actively involved in the investigation. Scaffolding can also provide an appropriate level of support by considering what the child already understands and using prompts, questions, or demonstrations to extend their thinking. For example, when comparing stick lengths, the practitioner could encourage children to place the sticks alongside one another. They could then ask, “How do you know this one is longer?” or “could we use something else to help us measure them?” This allows the adult to support children’s developing understanding without completing the task for them. Research into early years pedagogy identifies the value of adult led and guided interactions, including open ended questioning, in extending children’s thinking.  Effective questioning should also be responsive to children’s interests rather than following a fixed set of questions. If a child becomes interested in a particular shell, animal or unusual rock, the practitioner can use this interest as an opportunity to introduce new concepts or encourage further investigation. This allows children to remain active participants while the adult provides appropriate guidance and challenge. 
Child led learning is another important aspect of supporting science and mathematics outdoors. Rather than planning every experience in advance, practitioners can observe children’s interests and use them to create opportunities for further learning. This does not mean the adult has no role, instead, practitioners observe, listen and respond to children’s ideas while providing appropriate resources, questions and challenges. Waters and Maynard (2010) found that children’s attention to elements of the outdoor environment can provide opportunities for adults to recognise and build on their interests, experiences and existing knowledge. For example, if a child becomes interested in a crab, the practitioner could use this as a starting point for further investigation by asking where it lives, how it moves and what it might eat. This demonstrates that child led learning does not mean practitioners are passive, instead they can act as partners in children’s exploration. In a coastal environment, this could occur when a child becomes interested in a crab found on a rock pool. Instead of directing the child towards a planned activity, the practitioner could use their interest as a starting point for investigation. The adult might ask where the crab lives, how it moves or why it is hiding underneath a rock. Research suggests that  observations of natural elements can stimulate children’s curiosity and science related questions, particularly when adults support their explorations (Skalstad and Munkebye, 2021). Observation can help practitioners identify children’s existing knowledge and decide when support or challenge may be appropriate. Hedges, Cullen and Jordan (2011) highlight the importance of recognising children’s interests and existing knowledge when developing learning experiences. Similarily, Van Aswegen and Pendergast (2023) found that children’s interests can encourage exploration and new knowledge, highlighting the importance of supporting children’s curiosity within early years learning. Therefore, adults should avoid taking unnecessary control of investigations and instead provide enough support to extend childrens thinking while allowing them to remain active participants. This can make outdoor science and mathematics more meaningful by connecting new knowledge with children’s interests. The outdoor environment therefore becomes more than a place for activities, it becomes a context in which children’s questions, interests and discoveries can guide learning. 
Inclusive practice is important when supporting children’s science and mathematical development outdoors. Practitioners should recognise that children have different abilities, experiences, interests and ways of learning, and therefore may require different types of support. Pikus et al. (2024) explain that Universal Design for Learning can support inclusive practice by providing children with multiple ways to engage with learning, access information and demonstrate their understanding. This recognises learner diversity rather than expecting all children to participate in the same way. In a coastal environment, this could mean providing different ways to investigate rock pools. For example, some children may be able to move safely across the rocks and observe marine life closely, while others may prefer to observe from a stable position or use tools such as magnifying glasses. Children could also demonstrate their learning in different ways, such as through talking, drawing, photographs or sorting natural materials. This allows children to participate in the same learning experience while recognising their individual needs. Therefore, practitioners should consider how the environment, resources and adult support can be adapted to promote participation and independence. Adults can also adapt support according to individual needs by modelling an activity, providing prompts or demonstrating equipment before gradually independent exploration. For example, in the coastal environment, a practitioner could initially support a child using a magnifying glass to examine a rock pool before allowing them to investigate independently. This provides children with the support they need while still encouraging independence and active participation (Zeng, 2026).
In conclusion, outdoor environments can provide valuable opportunities for young children to develop their scientific and mathematical understanding through meaningful, practical experiences. The coastal environment shown in the photograph provides opportunities for children to observe living things, investigate natural materials, make predictions, count, sort, compare, measure and recognise patterns. However, the role of the adult is importantly in ensuring that these opportunities support meaningful learning. Practitioners can use observation to recognise children’s interests and existing knowledge, while questioning, scaffolding and sustained shared thinking can help extend children’s ideas. This should be balanced with allowing children to lead their own investigations and make choices within the environment. Waters and Maynard (2010) demonstrate the value of responding to children’s self initiated interests outdoors, while Smedsrud (2025) similarly highlights how adults can support children’s outdoor play through appropriate interaction without taking control of their exploration. Inclusive practice is also important, as adults should adapt resources, environments, and support to enable all children to participate. Overall, effective outdoor learning involves adults acting as responsive partners who create opportunities for children to explore, investigate and develop their own understanding.
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