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Portfolio of Evidence: Using an Outdoor Environment to Promote and Support Children’s Mathematical and Scientific Thinking
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Section 2: How the Outdoor Environment Supports Children’s Mathematical and Scientific Thinking

The outdoor space shown in the photograph shows a wooden bridge crossing a shallow stream, surrounded by grass, stones, and uneven ground. This natural environment offers many opportunities for young children to explore scientific and mathematical concepts through play in ways that feel meaningful and engaging. My focus for this learning journey is to highlight how children develop an understanding of water movement and forces, such as flow, speed, gravity, and resistance, through hands-on experiences . Learning through play in nature has long been considered essential to early education, with theorists such as Froebel emphasising the importance of first-hand interaction with the natural world (Tovey, 2017). These experiences link closely to the Science and Technology and Mathematics and Numeracy Areas of Learning and Experience (AoLEs) within the Curriculum for Wales, which promote enquiry, observation, and learning through real-life contexts (Welsh Government, 2022).
During outdoor play, a small group of children gathered by the stream underneath the bridge. One child dropped a stick into the water and watched as it moved slowly down the stream. Another child followed the stick and noticed that the stick began to move faster as it passes under the bridge. Another child joined in and placed a stone into the water and then stood and watched as it sunk straight to the bottom. These moments show that the children are beginning to explore ideas about movement and force through their own hands on experiences through their play. Bruce (2015) states that young children develop scientific understanding most effectively when they can manipulate materials and observe the outcomes of their actions.
I (the practitioner) knelt to child height and asked, “What do you notice about how the water is moving here?” One child responded, “It’s going fast over there and slow over here.” I then asked, “Why do we think the water is moving faster over there?” This open-ended question supported the children’s thinking without directing the play. Vygotsky’s (1978) theory of the zone of proximal development highlights the importance of enabling adults, while Siraj-Blatchford (2009) refers to this as sustained shared thinking, this is when adults and children work together to explore ideas and extend the children’s understanding .
As the children’s play continues, the children begin placing large stones into the stream changing the direction of the water. They slowly began to notice that some stones began to slow the water down, while others caused it to splash and flow around them.
 
Through this experiment, the children developed early scientific concepts about resistance, force, and cause and effect. Bruner’s (1986) theory of discovery learning suggests that children learn best when they are actively involved in constructing knowledge rather than receiving information passively. I was able to support this learning by asking open-ended questions such as “What do we think will happen if we add another stone?” encouraging prediction and reflection.
Alongside scientific learning, children were also developing mathematical thinking. They was able to compare the sizes of stones and decide which ones might be large enough to change the flow of the water. One child counted how many stones were used , while another estimates whether any more will be needed. These experiences support early understanding of number, comparison, and estimation. Pound (2006) suggests that mathematical understanding develops through practical, everyday experiences where children use mathematics for real purposes. Carruthers and Worthington (2006) also emphasise that mathematical thinking is developed through talking, representation, and meaningful activity.
The bridge and stream environment supported the use of positional and spatial language the children began using words such as over, under and  across. Using mathematical language in context helps children connect words with real life experiences (Anghileri, 2006). This supports progression within the Mathematics and Numeracy AoLE, which values reasoning and communication alongside numerical skills (Welsh Government, 2022).
Over a few visits to the area, children begin to notice changes in the stream. After rainfall, they was able to identify that the water flows faster and carried fallen leaves and sticks with it. I drew some attention to this by asking, “What’s different about the stream today?” This encourages children to recognise change and pattern, which are key aspects of early scientific enquiry. Waite (2017) states that outdoor environments are particularly effective for developing enquiry skills because they are constantly changing and invite the children to investigate further.
To extend learning further, I introducd additional resources such as buckets, jugs, funnels, tubes, and natural loose parts like bark and shells. These resources allowed the  children to pour water, redirect flow, and compare the quantities. Nicholson’s (1971) theory of loose parts suggests that open-ended materials encourage creativity and problem solving, while Tovey (2017) states their role in supporting sustained engagement.
The environment also offered opportunities for the children to begin risk assessing. Walking on uneven ground and playing near water encourages children to assess their surroundings and make decisions about safety. Research states that appropriate risk-taking supports children’s confidence, independence, and resilience (Gill, 2014; Sandseter, 2010). Practitioners support this by discussing safety with children and involving them in the decision making, Wellbeing AoLE (Welsh Government, 2022).
In conclusion, the bridge and stream environment provides a rich and meaningful context for developing children’s understanding of water movement and water forces. Through playful exploration, observation, and experimentation, children build early scientific and mathematical concepts in ways that are engaging and relevant. Supported by sensitive practitioner interaction, this environment reflects the principles of the Curriculum for Wales by promoting enquiry, independence, and real-world learning.




















	Experience exploring outdoor space in photograph
	How will children benefit from this activity?
	Possible hazards / Who is at risk?
	Precautions in place to reduce the risk of injury
	Overall risk rating (L/M/H)

	Walking on uneven ground, stones and slopes around the stream and bridge
	Supports balance, coordination and spatial awareness. Builds confidence and early mathematical understanding of space and slope.
	Trips or falls causing minor injuries. Slippery surfaces when wet. Children and adults.
	Discuss surface conditions with children. Encourage slow movement. Close supervision. Appropriate footwear worn.
	L

	Exploring natural features such as water, stones, plants and insects
	Supports understanding of living and non-living things and respect for nature.
	Scratches, insect bites, irritant plants, wandering away. Children and adults.
	Clear boundaries agreed. Handwashing after play. Close supervision.
	L

	Collecting and using natural materials such as stones and sticks
	Supports problem-solving, schemas, and early mathematical thinking.
	Throwing objects, heavy lifting, choking risks. Children and adults.
	Clear expectations. Children supported to choose safe materials.
	L

	Playing with and exploring water in the stream
	Supports enquiry and understanding of water movement, flow, gravity and resistance.
	Slipping or falling into shallow water. Children and adults.
	Constant supervision. Water levels checked. Waterproof clothing available.
	M

	Outdoor play in different weather conditions
	Supports understanding of weather and self-care.
	Cold, heat, sunburn, falling branches. Children and adults.
	Weather monitored. Appropriate clothing provided.
	L





Section 4: Evaluating the Role of Adults in Supporting Mathematical and Scientific Learning Outdoors

Outdoor environments offer rich Lear opportunities for children to explore mathematical and scientific ideas through their play. But providing an outdoor space does not guarantee learning. The role of the adult is crucial in supporting children’s curiosity and helping them make sense of their experiences. Practitioners need to recognise learning as it happens and respond in ways that extend children’s thinking without taking control of their play. In practice, this requires balance. If adults intervene too quickly, play can become adult led and lose its meaning for children, while a lack of involvement can result in missed learning opportunities. From my experience in early years settings, outdoor learning is most effective when practitioners observe closely and respond to children’s interests rather than directing activities towards a specific outcome.

Observation plays a key role in supporting mathematical and scientific learning outdoors. Bruce (2015) suggests that observation helps practitioners understand children’s interests, schemas, and developing ideas. In outdoor environments, where play is often spontaneous and fast moving, observation allows adults to recognise learning that may not be obvious at first. For example, children building dams in water may be exploring concepts such as force, flow, and quantity without realising they are doing it. However, observation is not always straightforward. Practitioners need confidence and experience to know when to step in and when to take a step back. In some cases, adults may intervene too quickly because they feel unsure, which can interrupt children’s thinking. In other situations, adults may focus on supervision and miss opportunities to extend the child’s learning through discussion or questioning. This highlights the importance of reflective practice and professional development.

Vygotsky’s theory of the Zone of Proximal Development highlights the importance of learning through social interaction. In outdoor environments, this can be seen through sustained shared thinking, where adults and children explore their ideas together (Siraj-Blatchford, 2009). Rather than providing the  answers, adults support children’s learning by asking open ended questions, making suggestions, and encouraging children to explain their thinking. In the stream environment shown in the photograph, sustained shared thinking might occur when a practitioner joins children as they explore how water moves. Questions such as “Why do you think the water is moving faster here?” or “What could we do to slow it down?” encourage children to think more deeply about cause and effect, while also supporting the development of mathematical language related to size, amount, and comparison.

Outdoor environments are particularly well suited to child led and open ended play. Froebel viewed nature as an important context for learning, where children could explore freely and learn through first-hand experience (Tovey, 2017). Similarly, Nicholson’s theory of loose parts suggests that open ended materials encourage experimentation and problem solving. In outdoor spaces, natural materials such as stones, sticks, and water allow children to explore mathematical and scientific ideas in meaningful and engaging ways. Despite this, supporting child led play can be challenging for practitioners. Concerns around safety, time pressures, and expectations within early years settings may lead adults to limit children’s exploration. However, when practitioners trust the  children’s abilities and provide appropriate support, open-ended outdoor play can lead to deeper engagement and sustained learning.

There are also a number of barriers that can affect how effectively practitioners support learning outdoors. One common challenge is practitioner confidence, particularly in relation to mathematical and scientific knowledge. When learning is child led and unpredictable, some practitioners may feel unsure about how to extend children’s thinking, meaning they focus on supervision rather than interaction. Risk averse attitudes can also limit outdoor learning. While keeping children safe is essential, overly cautious approaches may reduce opportunities for challenge and exploration. Research suggests that appropriate risk-taking supports children’s confidence and independence when adults focus on managing risk rather than removing it altogether (Gill, 2014; Sandseter, 2010). Practical constraints such as staffing ratios, weather conditions, and time pressures may also affect how often outdoor learning takes place. Addressing these challenges requires supportive leadership, opportunities for professional development, and time for practitioners to reflect on their practice.

Despite the significant benefits of outdoor learning, a number of barriers and challenges can limit practitioners’ ability to effectively support children’s mathematical and scientific thinking in outdoor environments. One key challenge is practitioner confidence. Some practitioners may feel less secure in their own scientific or mathematical knowledge, particularly when learning is child-led and unpredictable. This lack of confidence may result in missed opportunities to extend children’s thinking or an overreliance on supervision rather than meaningful interaction. Siraj-Blatchford (2009) highlights the importance of professional knowledge in enabling practitioners to recognise and build upon learning as it emerges.


Practical constraints, including staffing ratios, time pressures, and weather conditions, may also limit the frequency and quality of outdoor learning experiences. Adverse weather can discourage outdoor play, despite evidence that varied conditions provide valuable opportunities for scientific enquiry, such as observing changes in water flow or seasonal variation (Waite, 2017). Additionally, curriculum pressures may lead practitioners to prioritise adult-led activities over child-initiated exploration, potentially limiting opportunities for meaningful mathematical and scientific learning outdoors.

Addressing these barriers requires supportive leadership, ongoing professional development, and a shared understanding of the value of outdoor learning. When practitioners are supported to develop confidence, reflect on practice, and adopt a balanced approach to risk, outdoor environments can be used more effectively to support children’s curiosity, enquiry, and developing understanding of mathematical and scientific concepts.

In conclusion, this section has shown that outdoor environments can give valuable learning opportunities for young children to explore mathematical and scientific concepts through their play. But learning doesn’t not happen simply because children are outdoors. The role of the adult is crucial in noticing learning as it happens and supporting children to extend their thinking.

In the stream and bridge environment, adults can support learning by observing children carefully, asking open-ended questions, and joining in with play when appropriate. These interactions help children develop early understanding of concepts such as movement, force, and comparison in ways that are meaningful and engaging.

Overall, when practitioners are reflective, responsive, and confident in their role, outdoor environments can support children’s curiosity, independence, and developing understanding, in line with the principles of the Curriculum for Wales.
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