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Part 1: 
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Figure 1: photo of woodland area (Lydia Waters, 2026). 
Part 2: 
Learning story: What happens when we change the movement of water? 
The photography shows a natural woodland environment containing a small stream, surrounded by rocks, sticks, mud, leaves and vegetation. The uneven ground and changing landscape provide an open-ended environment in which children can explore, question and investigate via direct experiences. 
The focus of this learning story is the children’s investigation of how different natural materials affect the movement and direction of water. Although the environment offers opportunities to explore many scientific and mathematical concepts, like habitats, measurements, living things, size and weight.
Two children, A and B, are exploring alongside a stream while a practitioner is nearby. The children initially watch the water moving around the rocks and between the edges of the stream. 
Child A: “Where does the water come from?”
Child B: “I think from over there.”
The children follow the stream upwards, looking carefully for where the water is coming from. The practitioner does not provide an immediate explanation but instead asks: 
Practitioner: “What makes you think the water is coming from over there?” 
The children point in the direction in which the water is traveling. 
Child A: “because it’s going that way.” 
This simple observation provides a great starting point for scientific enquiry. The practitioner asks, “How could we find out?” The children look closely at the stream and begin noticing that the water does not travel in a complete straight line. In certain areas it moves around rocks, while in others it passes through stones and sticks. 
The children begin collecting small stones from the ground beside the stream. Before placing one in the water, the practitioner asks: 
Practitioner: “What do you think will happen if you put the stone here?” 
Child B: “It will go around it.” 
The child places the stone at the edge of the stream and proceeds to watch. The water changes direction to move around the obstruction. 
Child B: “Look! I was right!” 
Rather than confirming the answer and ending the investigation, the practitioner extends the children's thinking:
Practitioner: “What could we change to see if something different happens?”
The children decide to add another stone. They observe that the water is redirected again aroudn the stone. They begin experimenting with where the stones are placed and notice that the position of the rocks affect how and where the water travels. 
The practitioner introduces further questions rather than supplying explanation: 
-” What happens if we put the stones closer together?”
	-”What if we use one big stone instead of lots of little stones?”
	-”Which one changes the water the most?”
	-”What do you think will happen before we try it?”
The investigation therefore develops naturally through a cycle of curiosity, prediction, action, observation and further questioning.
The children then decide to collect sticks and leaves to compare how they change the flow compared to the stones. The children place a small stick in the stream; the stick begins to float downstream. 
Child A: “Why is it floating away?”
Practitioner: “Why do you think it is?”
Child B: “Because it’s too light so it doesn’t sink.”
The stick gets stuck in a gap between two rocks as it floats away. The children observe and mention this. The children begin to notice the relationship between the materials being used, its size and its position. 
Practitioner: “How could we test whether it is size that makes a difference?”
The children begin to compare a larger stone to a smaller one. This begins to induce fair comparison as the children change one thing while observing the resulting change. 
This investigation provides authentic opportunities for mathematical thinking. The children can use new mathematical language such as more, fewer, larger, smaller, heavier, closer and further apart. The practitioner might ask things like “Which stone is bigger?” or “Do we have more small stones or large stones?” to help encourage language use. 
The children also notice that different parts of the stream appear to have different widths. From the safety of the bank, the practitioner could provide a tape measure and ask:
Practitioner: “This part of the river looks like it is wider than that bit further up. How do you think we could find out?”
The children can estimate first and then they can measure the distance between the banks. This allows mathematics to occur naturally from science investigation rather than being added as a separate activity.
Curriculum for Wales identifies measurements as a way of quantifying phenomena in the physical world and encourages children to develop comparison and measurement through practical experiences (Welsh Government, 2022).
As the investigation develops, the children decide to build a small barrier using stones, sticks, mud and leaves. They predict that the water will stop. Instead, some water travels around the sides and some moves through gaps between the materials.
Child A: “It didn’t stop!”
Practitioner: “What happened instead?”
Child A: “It went around.” 
The practitioner encourages the children to consider why. The children experiment by filling some of the gaps with natural materials and observe that the water takes a different route around them again. Doing this process of repeating the experiment the children can recognise the relationship between the arrangement of materials and the movement of water. The physical environment has become a source of evidence for the children where they can develop and revise their ideas. 
The practitioner could extend the children’s enquiry further by asking, “What do you think would happen if the barrier was left here?” This introduces environmental consideration into the children's minds. The children may note that the natural materials, water and small organisms are changing the flow of the water flow and that the waterflow changes what happens to the water and materials positions in the river. The practitioner could also ask questions like “What may happen to the plants or tiny creatures living here if the water changes flow and direction?”
This question encourages children to recognise that their actions have an impact on the environment and living things. Curriculum for Wales identifies that children should develop awareness that what they do and the materials they use can have an impact on their environment and living things. It also describes early scientific learning as involving curiosity, questioning, observation, communication and prediction (Welsh Government, 2022).
The children therefore decide to dismantle their barrier and to carefully return all the natural materials to where they were found. The investigation demonstrated that science does not need to begin with an adult explanation but instead, the children's own questions can provide the starting point from which they are able to develop their knowledge. 
This experience links strongly with the Science and Technology Areas of Learning and Experience within Curriculum for Wales (2022). The statement of what matters, “Being curious and searching for answers is essential to understanding and predicting phenomena,” places curiosity and enquiry at the centre of scientific learning. The children's investigation reflects this by their initial observation of the stream, their questions about where the water comes from, their predictions about what will happen when materials are added, and their subsequent observations.
The experience also reflects the Curriculum for Wales (2022) principle that progression in science and technology develops through exploration, investigation, problem-solving and increasingly sophisticated understanding. The guidance states that early learning is characterised by a holistic approach to asking questions and exploring the world around them. This makes the natural stream and woodland environment particularly appropriate as the children are able to encounter scientific ideas by direct and meaningful experiences rather than through an isolated adult-directly task. 
The investigation also helps to support the development of critical thinking and problem-solving. The practitioner deliberately avoids providing the answer and instead creates opportunities for children to predict, test and reconsider their ideas. Curriculum for Wales (2022) guidance identifies curiosity, critical thinking, problem-solving, creativity and practical outdoor enquiry as an important aspect of learning within Science and Technology. 
The learning does not need to finish with one correct answer. Instead, the practitioner can conclude by asking:
“What else would you like to find out about the stream?” 
The children might wonder what happens when it rains, whether the stream will change in the winter, why some parts move faster than others or what creates live underneath the stones. Their new questions demonstrate that meaningful scientific learning can generate further curiosity. This shows that the role of the practitioner is not to just simply provide knowledge, but to notice children’s interests, ask thoughtful questions, provide appropriate resources and create conditions in which children can investigate their own ideas. 
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Part 3: Risk assessment 
	Activity
	How does this activity benefit the children? 
	Hazards / risks? 
	Who is at risk?
	Control measures
	Overall risk level following control measures.
(Low, Medium, high) 

	navigating uneven woodland ground 
	Thid activity helps to develop gross motor skills including balance and coordination, agility and spatial awareness. It helps children to trust and judge their own movements and problem solve on new terrain. 
	Possibility of slip, trips and falls on exposed roots, rocks, mud, wet leaves or uneven ground, particularly when children move across changing terrains.

Potential falls may cause minor injuries like cuts, bruises and grazes.

Uneven terrain and restricted visibility around trees may increase the risk of children colliding with one another.
	Child, particularly those with reduced coordination. Adults when supporting the children. 
	Compete visual check of surrounding before starting and identifying areas of risk. Establish clear boundaries with the children and encourage safe movements. Adult to position self in strategic position for best supervision. Suitable footwear to be worn. 
	Low – medium 

	Investigating and identifying the plants, minibeasts and natural habitats – brambles, mini beasts...
	This develops curiosity, observation and classification skills and respect for living things and habitats.
	Thorny plants such as brambles may cause scratches while contact with unidentified plants may cause skin irritation.

Bees and other minibeasts may causes stings or bites, may cause more serious reactions to susceptible children. 

Moving stones or logs may disrupt hidden minibeasts that may cause children to react in a sudden manner, panic or lose balance.

Children may handle unfamiliar plants or minibeasts inappropriately which may create risks for both the child and the organism. 

	Children, especially those with sensitivities to plants or insect stings. Living organisms may receive harm from being handled. 
	Check the area for potential harmful plants or insect nests. Encourage children to observe unfamiliar plants or animals before touching and never eat/ taste them. Supervise children handling living organisms and encourage gentle handling and returning them to their habitat. Consider individuals allergies ad medical needs. 
	Low - Medium

	Exploring the characteristics of seasonal changes exclusively autumn weather – cold, windy, wet
	Children can directly observe seasonal and weather changes, develop scientific vocabulary and understand of how these affect people, plants and animals. 
	 Prolonged exposure to cold and wet conditions may cause discomfort, skin irrigation, loss of body heat or hypothermia.

Rain can make mud, leaves and other surfaces slippery, increasing the likelihood of falls.

Strong winds may cause branches, leaves or other debris to fall, increasing the impact of injuries. 

Changing weather may alter environmental risk, requiring ongoing reassessment.
	All children and adults if left in prolonged exposure.
	Check weather forecast and conditions before and during. Ensure everyone has appropriate waterproof clothing and footwear. Provide opportunities to warm up and dry after. Avoid woodland area during strong winds in case of fall branches. 
	Low - medium

	Exploring and comparing natural materials 
	Children develop mathematical vocabulary around size, weight and quantity alongside prediction, testing and problem-solving skills.  
	Larger/heavier stones may be more difficult for children to control creating risks for dropping them onto their hands or feet. If they attempt to lift materials beyond their ability, they may potentially lose balance or cause strain.

 Sharp sticks may cause scratches or eye injuries. 

Smaller materials may present as choking hazards, particularly for younger children. 

	Children, particularly younger children who are prone to putting things in their mouths. Adults assisting the children. 
	Select materials that are age appropriate and within the child's abilities. Remove any sharp or unsuitable objects. Supervise collection and material handling. Encourage children to assess if materials are safe and manageable for them to carry.  Establish clear expectations that materials should be carried not thrown. 
	Low

	Exploring the stream and natural water
	The stream provides opportunities to investigate water movement, prediction, cause and effect, comparison and measurement while developing environmental. 
	 Wet or unstable stones and muddy banks reduce traction, increasing the risk of slipping or falling into the water. 

Natural water may vary in depth and flow, particularly after heavy rainfall, making the conditions difficult for children to judge. 

Unknown water quality creates potential hygiene and illness risks, especially if water is swallowed. 
	Children.
	Complete a specific assessment of the water, including depth, flow, access points and recent weather conditions. Establish clear boundaries and maintain close adult supervision. Keep children within pre-assessed shallow water. Do not allow access to water following heavy rainfall or if water levels / flow have become unsafe. Encourage handwashing after contact with natural water and prevent children from drinking it. 
	Medium

	Building a natural barrier in the stream with natural materials
	The activity supports prediction, experimentation, problem-solving and collaboration while developing understanding of how materials affect water movement and providing opportunities for mathematical comparison. 
	There is a chance that children may slip on wet stones or mud and fall.
Children may misjudge depth, stability or water flow when placing materials into it.

Heavy stones and sharp sticks may cause hand, foot or other impact injuries if dropped or handled incorrectly.

Moving natural materials may disrupt habitats and minibeasts within the stream environment. 
	Children who are collecting and place materials. Adults supporting the activity. The stream habitats may be affected.
	Keep the investigation small-scale and within a pre-assessed shallow area. Maintain close adult supervision and establish clear boundaries around water. Children should not enter unsafe water to collect materials. Monitor water flow changes and stop activity if it becomes unsafe. Dismantle the barrier afterwards and return all materials appropriately to minimise environment disturbance. 
	Medium

	Being around trees and branches
	Children can observe tree structure, seasonal changes and habitats while developing spatial awareness and curiosity about the natural environment.
	Dead or unstable branches may fall unexpectedly, particularly during strong winds, creating a risk of impact injuries. 

Low branches may cause scratches and injuries as children move through the woodlands. 

Slip, trips and falls are possible due to exposed or concealed tree roots.

Dense vegetation and trees may restrict visibility, making effective supervision more difficult. 
	Children and supervising adults. 
	Complete visual inspection for dead, unstable or low branches before use. Establish boundaries and supervise children's movement around trees. Avoid areas where trees appear unsafe and suspend activities during strong winds. Do not allow climbing unless it has been specifically assessed. Encourage children to recognise and navigate around roots and low branches safely. 
	Low - medium



Part 4:
Adult support for children’s mathematical and scientific learning outdoors
Outdoor environments can provide young children with meaningful opportunities to develop mathematical and scientific understanding through play, curiosity and first-hand investigation. However, by simply providing children access to an outdoor environment does not guarantee that learning will occur. Practitioners have an important role in observing children's interests, recognising emerging ideas and deciding when intervention may help to extend thinking and when stepping back may better preserve children's agency. This can create tension between international teaching and child-led exploration. The Curriculum for Wales (Welsh Government, 2023) identifies enabling adults, engaging experiences and effective environments as interconnected features of early year learning, emphasising the importance of observation, play, outdoor learning and authentic experiences. Therefore, effective outdoor pedagogy requires practitioners to be able to make responsive judgements about when they should intervene, how to support learning and the how to judge when to let children investigate independently. 
Observation is an important starting area because practitioners need to understand children's existing ideas before they make a decision on how to respond best. Rather than entering the outdoor environment with a predetermined activity, a practitioner can observe what children are interested in, what they already understand and what questions emerge from their play.  The is especially relevant to the woodland stream environment considered within this portfolio. For example, children can independently collect stones and attempt to build a barrier across the stream which allows them to notice changes happening in real time, compare the size of stones or make suggestions on what stones creates a better outcome. This can provide evidence of emerging mathematical and scientific thinking and allows practitioners to decide whether intervention would extend the investigation or unnecessarily interrupt it. 
Vygotsky’s sociocultural perspective provides a useful theoretical basis. His concept of the Zone of Proximal Development (ZPD) suggests that children's learning can be extended through interaction with others who provide appropriate support (vygotsky, L.S., 1978). In the stream investigation, a practitioner might observe children attempting to stop the water and ask, “What do you think will happen if you put another stone here?” Rather than immediately providing an explanation, the adult encourages the children to predict, test and reconsider their ideas. The practitioner can then support children to move their thinking forward while allowing them to remain active participants in the investigation.
On the other hand, Vygotsky’s theory should not be taken that practitioners should constantly intervene. I f adults intervene too little then opportunities to introduce mathematical or scientific vocabulary or challenge children's thinking may be missed. Conversely, too much direction could turn the child-initiated investigation into an adult-controlled activity. Curriculum for Wales guidance similarly emphasises that practitioners should observe, notice and respond sensitively, making decisions about when and how to intervene (Welsh Government, 2023). Consequently, scaffolding requires a large amount of professional judgement rather than a fixed sequence of questions or instructions. A major consideration to be made is whether adult intervention actual helps extend the child’s thinking or reduces it. 
This can be linked to sustained shared thinking. Siraj-Blatchford (2009) describes sustained shared thinking as a process in which adults and children work together to develop an idea or solve a problem. Within the stream investigation, the practitioner could become involved in discussing why water moves around, underneath or through the children's barrier while allowing the children to remain responsible for constructing it. This makes the practitioner a helper in the investigation rather than the lead who determines the outcome. However, sustained shared thinking requires genuine listening and responses rather than simply asking a sequence of questions. The practitioner needs to consider children's explanations and respond to the ideas they are actually expressing. 
Research in mathematical play helps to further support the importance of this role. Disney and Li (2022) examined teachers' pedagogical positioning during mathematical play and identified different roles teachers could adopt, including becoming play partners to support mathematical problem-solving. Their findings suggest that intentional mathematics and child-led play does not necessarily have to be treated as opposing approaches.  However, the study is limited as it only involved two teachers and eleven children within one early year learning setting, limiting generalisation. Its value is therefore in more in practitioners altering their reactions to developing interactions. 
Mathematical learning can emerge naturally when children manipulate materials and attempt to solve problems outdoors. Curriculum for Wales Mathematics and Numeracy guidance identifies mathematically rich outdoor environment and first-hand experiences as valuable contexts for reasoning and problem-solving. Within the stream investigation, children could count stones, compare which are larger or heavier, estimate or measure the stream's width, or investigate whether changing the number and position of stones affects water flow. Practitioners can extend this thinking by introducing vocabulary such as more, less, heavier, lighter, longer, shorter and wider when these concepts are relevant to the children's actions.
Even though, the mathematical value does not simply come from asking children to count. Greater mathematical thinking occurs when children reason, predict, compare and explain. By asking “How many more stones do you think we need?” encourages prediction, while “Which stone has made the biggest difference to the water?” encourages comparison and reasoning.  The means the adult can use the children’s existing interests as a starting point for mathematical thinking rather than removing them from play for a separate mathematics activity. Nevertheless, if practitioners attempt to identify a curriculum outcome within every spontaneous interaction, children's play may become overly adult-directed. The practitioner therefore needs to recognise when mathematical vocabulary or questioning genuinely enhances the investigation and when stepping back better protects children's ownership.
Research into guided play can further demonstrate the importance of this balance. Skene et al. (2022) conducted a systematic review and meta-analysis examining guidance during play and identified evidence of benefits for some learning outcomes, including aspects of early mathematics. However, finding varied between outcomes and studies, meaning guided play cannot automatically be considered superior to child-led play or direct instruction. When considered alongside Vygotsky’s emphasis on social interaction and Disney and Li’s research into teachers’ changing pedagogical positions, this suggests that practitioners should be flexible rather than assuming that increased adult involvement will necessarily produce better learning.
Scientific learning requires a similarly responsive approach. Outdoor environments can stimulate curiosity as children encounter natural phenomena directly and can manipulate materials themselves. Skalstad and Munkeby (2021), studying children aged four to six alongside older children in natural outdoor settings, found that encounters with nature generated science-related questions. Nonetheless, research found that providing answers to basic information questions could subsequently contribute to more advanced questioning, highlighting the importance of adults following children's explorations. This challenges the assumption that effective science pedagogy always requires adults to respond to children's questions with another open-ended question.
For example, if children ask, “Where does the stream water come from?”, the practitioner could provide a simply factual explanation that the water comes from further upstream before encouraging further investigation: “Shall we follow the stream and see where it goes?” The practitioner has therefore provided knowledge while maintaining the child's opportunity to investigate. This is significant because scientific inquiry requires both curiosity and developing knowledge. Withholding information is not necessarily more supportive of discovery if children lack the knowledge required to interpret what they observe.
Questioning therefore needs to be critically considered. Hamel et al. (2021) examined 755 teacher questions across fourteen preschool science lessons and found that teachers asked more closed than open questions overall, although science-related questions were more likely to be open. This demonstrates the prevalence of questioning but does not establish that open questions are automatically more effective. When considered alongside Skalstad and Munkeby's findings, it suggests that practitioners may need to move between questioning, modelling, explaining and demonstrating according to children's needs. A child who already has an explanation may benefit from a question encouraging prediction, whereas a child lacking essential factual knowledge may first require information from the adult.
The physical environment also influences the opportunities practitioners can provide. Gibson's concept of affordances can be applied to outdoor learning because environments offer different possibilities for action depending upon the relationship between the child and the environment. A stone in the stream may offer opportunities for counting, comparing, carrying, balancing, building and investigating water flow. Nicholson’s (1971) theory of loose parts similarly emphasises the value of materials that children can move, combine and transform. Stones, sticks, mud and other natural materials provide flexible resources which children may develop mathematical and scientific ideas.
Even so, loose parts do not automatically produce learning. A stone could be thrown or carried without mathematical comparison taking place or a stick could be used for imaginary play instead of scientific investigation. The practitioner's role is therefore to be able to recognise possibilities within children’s use of materials rather than just assuming that the resource is educational. Where appropriate, the adult could introduce additional resources like measuring equipment to help extend further investigation but still allowing children to decide how the resources are used. This reflects the Curriculum for Wales understanding that effective environments and enabling adults work together rather than operating independently.
Children's agency also provides an additional consideration. Article 12 of the UNCRC recognises children's right to express their views and have those views taken seriously, while Article 31 recognises children's right to play and participate in recreational activities (United Nations, 1989).  Welsh Government guidance also connects early-years provision with children's rights, including Articles 12, 19, 29 and 31. In practice, this means practitioners should take children’s questions, explanations and interests seriously. If children investigating the stream decide to explore whether a larger stone changes water flow, the adult should be prepared to follow this direction rather than returning them to a predetermined task. (Welsh Government, 2026).
Nevertheless, children's agency does not mean that practitioners should remain passive. Adults continue to have responsibilities for safety and appropriate boundaries, particularly within natural environments. Curriculum for Wales (2023) identifies risk and challenging potentially valuable for developing resilience, confidence and independence while also requiring appropriate safety. The practitioners therefore needs to distinguish between manageable challenge and unacceptable danger. Allowing children to experiment with stones and observe water movement may help to support learning, whereas unsafe water conditions would require stronger intervention. Child-led learning should be understood as meaningful agency within appropriate adult boundaries.
Overall, theory and research suggest that there is no single adult role that will consistently produce effective mathematical and scientific learning outdoors. Vygotsky's emphasis on social interaction and scaffolding, sustained shared thinking, research into guided play and evidence concerning mathematical and scientific questioning all indicate that adult involvement can extend children's thinking.  However, the evidence also challenges the assumptions that adults should always intervene, always use open-ended questions or provide guided play. Children’s agency and authentic investigation remain important this means that the quality of adult support depends upon how appropriately it responds to the particular child and situation.
The practitioner in the woodland stream environment therefore needs to move dynamically between different roles. The practitioner may initially observe children’s investigation, introduce mathematical vocabulary when children compare stones, ask questions encouraging prediction when children investigate water flow, provide factual information when required, or step back when children are already developing their own investigation. Effective support is consequently not about increasing adult involvement, but about making informed professional decisions about when to intervene, how to intervene and when to allow children to continue independently. Outdoor pedagogy is therefore strongest when intentional adult support and children's agency work together, enabling children to develop deeper mathematical and scientific thinking without taking ownership of their discoveries away from them.
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