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Learning Journal 

The outdoor woodland play environment shown in the image provides a range of 
opportunities for young children to develop scientific and mathematical understanding 
through play. The space includes natural materials such as wood, mud and plants, as 
well as features like a mud kitchen, tree stumps and uneven ground. These elements 
can support exploration, investigation and problem-solving in a way that feels natural 
and engaging. In my opinion, this type of environment reflects the principles of the 
Curriculum for Wales, as it encourages learning through experience, curiosity and 
active involvement. 

One of the most noticeable aspects of the environment is the uneven ground, which 
includes grass and woodchip surfaces. These different textures could support children 
in developing an understanding of movement, balance and forces. As children move 
around the space, they may begin to notice how their bodies respond to different 
surfaces. For example, a child might say, “It’s slippery here” or “I’m sinking in this bit”, 
showing an awareness of how surfaces affect movement. This links to early scientific 
ideas about forces and energy, as children experience how their movements change 
depending on the environment. It also supports physical development, as children 
adjust their balance and coordination. 

 

Uneven ground (grass and woodchip surfaces) 

The tree stumps and wooden seating provide further opportunities for both scientific 
and mathematical learning. Children may use these to climb, balance or move between 
different heights. During this type of play, they are likely to develop an understanding of 
distance and space. For example, one child may say, “I can jump to that one”, while 
another might respond, “That one is too far”. This shows early mathematical thinking, 
particularly in relation to estimation and comparison. At the same time, children are 
learning about gravity and stability, as they experience what happens when they 
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balance successfully or lose their footing. These experiences encourage problem-
solving, as children must decide how to move safely and confidently. 

 

Tree stumps and wooden seating, used for climbing, balancing, and estimating 
distance 

The natural materials within the environment, such as bark, leaves and wood, also 
provide valuable learning opportunities. Children may explore these materials through 
touch and observation, noticing differences in texture, shape and size. For example, a 
child might say, “This one is rough” when touching bark, or “This leaf is bigger than that 
one”. These simple observations support scientific skills such as noticing and 
describing, while also linking to mathematical concepts such as comparing and sorting. 
Children may group objects based on their features, even without being directly 
instructed, which shows how learning can happen naturally through play. 

Patterns found in nature could also support early mathematical understanding. 
Children may begin to notice similarities in shapes, colours or lines within leaves and 
bark. For example, a child might say, “They all look the same”, identifying repeating 
patterns. This type of observation helps to develop early maths skills and encourages 
children to make connections within their environment. 

 

Natural materials such as leaves showing different textures and patterns. 

The mud kitchen area provides particularly strong opportunities for both scientific and 
mathematical learning. Children may explore how materials change when mixed, for 
example combining mud and water to create different textures. A child might say, “It’s 
too dry, it needs more water”, showing an awareness of how materials can be changed. 
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This links to scientific concepts such as properties of materials and change. At the 
same time, children are likely to engage in mathematical thinking as they fill and empty 
containers, compare amounts and experiment with capacity. For example, they may 
say, “Mine is full” or “You have more than me”, demonstrating an understanding of 
volume and comparison. 

 

Mud kitchen area suppoeting exploration of materials and mathematical concepts such 
as capacity.  

In my opinion, this type of hands-on learning reflects the theory of Jean Piaget, who 
suggested that children learn best through active exploration and direct interaction with 
their environment (Piaget, 1952). Rather than being told information, children in this 
environment are discovering ideas for themselves through play, which helps to build a 
deeper understanding. 

The mud kitchen also encourages imagination and creativity, which supports cross-
curricular learning. Children may engage in role play, pretending to cook or create 
meals. For example, one child might say, “I’m making a cake”, while another responds, 
“Can I have some?” This type of interaction supports communication and language 
development, as well as social skills such as sharing and turn-taking. It shows that 
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learning in this environment is not limited to science and maths but is instead holistic 
and connected. 

Creativity is further supported through the use of loose parts within the environment. 
Many of the materials available, such as sticks, leaves, mud and small wooden objects, 
do not have a fixed purpose and can be moved, combined and used in different ways. 
These are often described as “loose parts”. Children may use these materials to create 
their own play experiences, for example building structures, mixing materials or 
creating imaginary scenarios. A child might say, “This is my cake” while using mud and 
leaves, showing how imagination is being used alongside exploration. In my opinion, 
loose parts play is important because it encourages creativity and independent 
thinking, as children are able to decide how to use the materials themselves. It also 
supports problem-solving and mathematical thinking, as children may sort, count or 
arrange objects in different ways. This links to the Curriculum for Wales, as it promotes 
creativity, exploration and child-led learning. 

The wider outdoor environment also provides opportunities for children to explore living 
things and the natural world. Children may look for insects, observe plants or notice 
changes in their surroundings. For example, a child might say, “There’s a bug under 
here” or “This one is different”. These experiences support early scientific 
understanding of living and non-living things, as well as life cycles. They also encourage 
curiosity and questioning, which are key aspects of learning within the Curriculum for 
Wales. 

Another important aspect of this environment is how it supports holistic development. 
Children are not only developing scientific and mathematical understanding, but also 
physical, social and emotional skills. For example, when balancing on tree stumps, 
children are developing coordination and strength, while also building confidence. If a 
child is unsure at first but then succeeds, this can support their self-esteem and 
resilience. 

The environment also allows children to experience manageable risk, which is an 
important part of learning. For example, deciding whether they can jump from one 
stump to another requires children to assess their own ability. This supports decision-
making and risk awareness. These experiences are valuable because they help children 
to develop independence and confidence in their abilities. 

Overall, the outdoor woodland play environment provides a wide range of opportunities 
for children to develop scientific and mathematical concepts through play. The 
combination of natural materials, physical challenges and open-ended resources 
supports exploration, curiosity and creativity. In my opinion, this environment reflects 
the principles of the Curriculum for Wales by promoting experiential and holistic 
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learning. It highlights the importance of outdoor play in supporting children’s 
development in a meaningful and engaging way. 
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How adults support science and maths in the outdoors 

The role of adults in supporting children’s scientific and mathematical development in 
outdoor environments involves more than supervision. It requires a considered and 
responsive approach, where adults balance child-led exploration with appropriate 
guidance. This reflects a shift away from more traditional teaching approaches towards 
perspectives where learning is understood as something children actively learn through 
experience and interaction (Flewitt et al., 2019; Leggett and Ford, 2016). Within outdoor 
contexts, this role becomes more complex, as learning is less structured and more 
dependent on the interactions between the child, the environment and the adult. 

Outdoor environments are often identified as useful contexts for learning in early 
childhood. Research suggests that outdoor play can support children’s cognitive, 
social and physical development, as well as their engagement in learning (Coates and 
Pimlott-Wilson, 2019; Ernst, 2018). These environments provide opportunities for 
movement, exploration and interaction that are not always available indoors. However, 
these outcomes are not guaranteed. The extent to which learning takes place depends 
on how adults support children’s experiences and interactions (Waite, 2017). This 
indicates that while the environment provides potential, it is the adult’s role that often 
determines whether this potential is realised. 

Affordance theory provides one way of understanding how outdoor environments can 
support learning. Gibson (1979) described affordances as the opportunities for action 
that an environment provides. In outdoor spaces, elements such as uneven ground, 
natural materials and open space offer a wide range of possible actions, including 
climbing, building and exploring. These affordances can support scientific 
understanding, such as forces and materials, as well as mathematical concepts 
including space, measure and pattern (Davies et al., 2018). However, affordances are 
not universal. They depend on the individual child’s abilities, confidence and prior 
experiences (Fjørtoft, 2018). This means that some children may not recognise or use 
certain affordances without support. This suggests that affordances are not genetically 
beneficial, as their value depends on the child’s ability to engage with them 
meaningfully. 

A further limitation of affordance theory is that it can assume that environments 
naturally promote learning, without fully considering the role of interpretation. For 
example, while a tree may afford climbing, not all children will perceive it in this way, 
particularly if they lack confidence or prior experience. Similarly, open-ended materials 
may not automatically lead to mathematical or scientific thinking unless children are 
supported to make connections. This highlights that affordances alone do not ensure 
learning, as they require engagement, interpretation and often guidance. In this 
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context, the role of the adult becomes important in supporting children to recognise 
and act upon these opportunities, while still maintaining a level of independence. 

This highlights the importance of adult involvement in helping children to engage with 
the environment. Rather than directing play, adults may support learning through subtle 
strategies such as drawing attention to features or suggesting possibilities. These are 
sometimes referred to as “provocations” or “invitations” (Waller et al., 2017). For 
example, an adult might place containers near a muddy area, encouraging children to 
explore mixing and measuring. This approach allows children to remain in control of 
their play while still being supported to extend their thinking. However, the 
effectiveness of this approach depends on the adult’s ability to judge when to intervene 
and when to step back, as unnecessary intervention may limit children’s 
independence. 

However, there are limitations to relying solely on child-led exploration. Research 
suggests that without adult input, children may engage in repetitive or surface-level 
play that does not lead to deeper understanding (Harris, 2017). For example, a child 
may repeatedly fill and empty a container without developing an understanding of 
capacity unless supported through questioning or discussion. This suggests that while 
child-led play is important, it may not be sufficient on its own to support scientific and 
mathematical development, particularly where more complex concepts are involved. 

Sustained shared thinking provides one way of addressing this issue. This involves 
adults and children working together to develop ideas, often through dialogue and joint 
problem-solving. Through questioning and discussion, adults can encourage children 
to think more deeply about their actions. For example, asking what might happen if 
more water is added, or why a structure collapses, can support both scientific enquiry 
and mathematical reasoning (Leggett and Ford, 2016). However, this approach requires 
thought, as poorly timed or overly directive questioning may interrupt play or limit 
children’s independence. This suggests that the quality of interaction is more important 
than the quantity, and that adults need to be responsive to the context of play. 

The role of the adult can therefore be understood as complex and multi-layered. In 
outdoor environments, adults take on a range of roles, including facilitator, observer, 
co-learner, language model and risk manager. Each of these roles requires different 
forms of engagement and decision-making. For example, as observers, adults must 
identify when children are engaged in meaningful exploration and when intervention 
may be needed to extend learning. As co-learners, they may join in play, modelling 
curiosity and problem-solving. At the same time, they are required to manage risk and 
ensure safety, which adds another layer of responsibility. This highlights that adult 
involvement is not fixed, but shifts depending on the situation. However, there is a risk 
that too much involvement may lead to excessive support, where children become 
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dependent on adult input, while too little involvement may result in missed learning 
opportunities. This suggests that effective practice depends on the ability to make 
informed and responsive decisions in the moment. 

The role of social interaction in learning is emphasised by Lev Vygotsky, who argued 
that learning takes place through communication and collaboration (Vygotsky, 1978). In 
outdoor environments, this can be seen when children work together, share ideas or 
negotiate during play. Adults can support this by modelling language, introducing new 
vocabulary and encouraging discussion, particularly in relation to scientific and 
mathematical concepts. 

In contrast, Jean Piaget focused on individual exploration, suggesting that children 
construct knowledge through direct interaction with their environment (Piaget, 1952). 
From this perspective, outdoor environments are valuable because they provide 
opportunities for hands-on learning and experimentation. However, Piaget’s theory has 
been criticised for placing less emphasis on social interaction and the role of language 
in learning. 

The comparison between these perspectives highlights a key tension within outdoor 
learning. While Piaget’s emphasis on independent exploration aligns with the open-
ended nature of outdoor environments, it may underestimate the importance of 
interaction in developing more complex scientific and mathematical understanding. In 
contrast, Vygotsky’s focus on social learning highlights the value of adult support and 
shared thinking but may place less emphasis on the role of independent discovery. This 
suggests that neither theory fully accounts for the complexity of learning in outdoor 
environments. Instead, a combined approach may be more appropriate, where children 
are given opportunities to explore independently while also being supported through 
interaction with adults and peers. This balanced approach reflects current practice, 
where both independence and guidance are considered important. 

The Reggio Emilia approach offers another perspective, emphasising the role of the 
environment and the adult as a facilitator of learning. Within this approach, the 
environment is considered a “third teacher”, and learning is seen as a collaborative 
process. Adults observe children’s interests and provide resources or experiences that 
extend their thinking (Waller et al., 2017). This aligns closely with outdoor learning, 
where environments support open-ended materials and possibilities. However, this 
approach relies heavily on practitioner skill, as adults must be able to interpret 
children’s actions and respond appropriately. 

Observation is a key aspect of this process. By observing children, adults can identify 
interests, assess development and decide when to intervene. This allows learning to be 
extended without disrupting play (Macintyre, 2017). Observation also supports 
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assessment, particularly in play-based contexts where learning may not be 
immediately visible (Duffy, 2019). However, observation requires time, experience and 
professional judgement. Some practitioners may lack confidence in using observation 
effectively, particularly in outdoor environments where activities are less structured 
(Gray and Pigott, 2018), suggesting a need for ongoing professional development. 

Child-led play is central to outdoor learning and is reflected in the Curriculum for 
Wales, which emphasises independence and experience-based learning (Welsh 
Government, 2022). Outdoor environments support this approach by providing flexible 
spaces and open-ended resources. However, there are ongoing discussions about the 
balance between child-led and adult-guided learning. While independence supports 
engagement, there is a risk that without guidance, some learning opportunities may not 
be fully developed. This creates tension between maintaining a play-based approach 
and meeting curriculum expectations. 

The concept of loose parts further supports learning in outdoor environments. Loose 
parts, as described by Nicholson (1971), are materials that can be moved and used in 
multiple ways. In outdoor settings, natural materials such as sticks, leaves and stones 
provide opportunities for exploration and problem-solving. These materials can support 
mathematical skills such as sorting, counting and pattern-making, as well as scientific 
understanding of materials and change (White, 2020). However, the presence of loose 
parts alone does not guarantee learning, as children may not always make connections 
without adult support. 

Outdoor learning also presents a number of challenges that may impact its 
effectiveness. These include access to suitable outdoor spaces, variations in 
practitioner confidence and external factors such as weather conditions. In some 
settings, outdoor learning may be limited due to space constraints or safety concerns, 
which can reduce opportunities for children to engage with the environment. 
Additionally, the unpredictable nature of outdoor environments may make it more 
difficult for practitioners to plan and assess learning in comparison to classroom-based 
activities. There may also be pressure to meet specific curriculum outcomes, which 
can lead to a preference for more structured approaches. This may limit the use of 
outdoor environments, particularly for scientific and mathematical learning, where 
outcomes are expected to be measurable. 

One further aspect to consider is the extent to which outdoor environments support 
progression in scientific and mathematical understanding over time. While outdoor 
play offers strong and beneficial opportunities for exploration, the learning that occurs 
may not always develop in a structured way. This can make it difficult for practitioners 
to ensure that children are building on prior knowledge and developing more complex 
concepts. For example, while a child may explore concepts such as volume or balance 



ECEY5005 Word Count: 2405922 
 

 15  
 

through play, without intentional support these experiences may remain at a practical 
level rather than developing into more abstract understanding. This suggests that adult 
involvement is necessary not only to support immediate learning, but also to ensure 
continuity and progression over time. However, introducing too much structure may 
reduce the open-ended nature of outdoor learning, creating further tension between 
planned outcomes and child-led exploration. 

Furthermore, there are challenges in recognising and documenting learning that takes 
place outdoors. Because outdoor learning is often informal and play-based, it may not 
always be immediately visible. This can make it difficult for practitioners to assess 
progress or demonstrate learning, particularly in relation to specific scientific and 
mathematical concepts. As a result, valuable learning experiences may be overlooked. 
This suggests that approaches such as observation and documentation are important 
in making learning visible and supporting reflective practice. 

Another consideration is the extent to which outdoor learning supports all children 
equally. While outdoor environments are often described as inclusive, individual 
differences may influence how children engage with these spaces. Factors such as 
confidence, prior experience and physical ability can affect participation, meaning that 
some children may be more likely to engage in activities that support scientific and 
mathematical learning than others. For example, a child who is less confident 
physically may avoid climbing or balancing activities, limiting their exposure to 
concepts such as force and movement. This highlights the importance of the adult in 
recognising and responding to these differences, ensuring that all children are 
supported to access learning opportunities. However, this also adds complexity to the 
adult role, as practitioners must adapt their approach to meet a range of needs within 
the same environment. 

In conclusion, adults play a significant role in supporting children’s scientific and 
mathematical learning in outdoor environments. This involves balancing child-led 
exploration with appropriate guidance, using strategies such as observation, 
questioning and shared thinking. Theories from Piaget and Vygotsky, along with 
approaches such as Reggio Emilia, provide useful frameworks for understanding this 
role. However, effective practice depends on the ability of adults to respond to 
children’s needs, recognise learning opportunities and make informed decisions. 
Outdoor environments provide a range of opportunities for learning, but these 
opportunities are shaped by the quality of adult interaction and support. 
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