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      Figure 1. Natural materials supporting early science and mathematics exploration (Source: Author illustration, 2026).                                                                   




Introduction
The concept of outdoor learning is known to be an important part of early childhood education because it offers something significant to kids by enabling them to learn not only by exploration and investigation but also through direct interaction with nature. It is proposed that cognitive, physical and social development can be facilitated by the learning process in natural settings as well as stimulate curiosity and independent thinking in children (Waite, 2020; Wilson, 2018). Natural outdoor environments like parks, streams and woodland areas are open ended resources which naturally encourage experimentation, problem solving and early scientific investigation.

Children get the opportunity to form a perception of early science and mathematical understanding of pattern, comparison, measurement and cause-and-effect relationships through interaction with the natural world like stones, water, leaves and other loose elements (Moyles, 2018; Ernst, 2018). Such experiences enable the children to actively build their knowledge by engaging in play and discovery that is also consistent with constructivist theories of learning like those put forward by Piaget and Vygotsky.

This portfolio discusses ways in which an outdoor setting can be used to help facilitate science and mathematics learning in young learners by learning through experience. It introduces a learning narrative according to the way of children interaction with natural materials, and then the analysis of the risk-benefit of the outdoor environment is presented. The role of the practitioner in the learning support is also discussed in terms of the use of the strategies like scaffolding, open-ended questioning and sustained shared thinking to continue the understanding of children and have further learning.




Section 1 - Learning Story

As a group of little children venture into the outdoor setting, they instantly focus on the natural substances that have been set on a wooden table. Some of the objects that can be found in the table include stones, pinecones, leaves and measuring tools. These resources are naturally that which children are curious about and which they want to explore. The resources are open-ended and give children the option of how to engage with it, which encourages child-led learning.

Other children start picking up the stones and comparing the sizes of those stones. One child puts three small stones that are placed beside one larger stone and remarks that the larger stone is heavier. One more child begins to organize the stones in the line of the smallest to the biggest ones. This displays early mathematical thinking like comparison and ordering and classification. Moyles (2018) claims that mathematical knowledge can be formed during play when children tend to compare objects and identify the difference in their size and form.

There is another group of children that take interest in the pinecones. They start counting them, and they put them in small sets. One child is counting one on one, touching each one of the pinecones, and this is a one to one correspondence. One more child chooses to sort the pinecones by size and puts the ones that are larger in one pile and the ones that are smaller in another. These activities help in cultivating early numeracy activities like counting, sorting and grouping.

The practitioner will be watching the play of the children and then intervening. Instead of having the practitioner control the activity the practitioner gives the children some chance to discover on their own. This strategy promotes independence and trust. Once the practitioner has identified the interests of the children he then starts to engage them in learning by asking questions. As an illustration, the practitioner questions, how many pinecones do you have? and "Can you find one more?" Such kinds of questions make children think mathematically and at the same time keep them playing.

There are children who start to make the patterns with the natural materials. A child puts a stone, a pinecone, another stone, and so forth. A different child observes the trend and attempts to imitate it. Pattern recognition is a valuable skill in early mathematics since it assists children in logical thinking as well as problem solving. It has been proposed that the perception of patterns contributes to further mathematical knowledge (Kemple, Oh and Kenney, 2016).

This environment is also characterized by scientific learning. One of them takes a magnifying glass and starts taking a closer look at the pinecone surface. The child observes the texture and says that it is rough. The other child makes a comparison of the texture of a leaf and tells that it will feel smooth. These observations are an example of scientific enquiry since children are building up on observation skills and learning how to describe characteristics of materials’", "surface" and "material). This contributes to the children building up language as well as science. Fleer (2019) states that early scientific learning can be characterized by observation and description of the physical properties of things.

Children also start investigating measurement. One child tries to measure the length of a leaf with the help of a little ruler which is offered on the table. The measuring and comparison of length is introduced with the help of the experience, though the measurement is not accurate. One child throws two sticks into comparison and indicates that one of them is longer than the other. Such comparisons show that young children have acquired knowledge of mathematical language terms like longer, shorter, bigger and smaller.

Outdoor environment facilitates cooperation among children. Other children can start cooperating, creating small constructions with the help of stones and sticks. They bargain on the position of every item and communicate their concepts. One of the children recommends the use of bigger rock at the bottom to stabilize the structure. This is an early engineering thought and problemsolving.
This learning is facilitated by the practitioner he introduces descriptive vocabulary like "texture.
The interactions are also supportive of social development. Children get to know how to share the resources, to listen to one another, to exchange their ideas and resolve minor conflicts. Siraj, Kingston and Melhuish (2017) note that collaborative play assists in the development of communication skills and the ability to give children confidence in sharing their ideas.

The role of the practitioner is significant in furthering these experiences by the developed shared thinking. In an example, the practitioner inquires when a child tells them that, a structure could fall, he/she asks, what we could do to make it stronger. This stimulates the child to think and experiment with new things. The sales thinking takes place when adults and children can do it together, when they can solve the problems and discuss the idea in the depth.

The activity also has risk awareness. There are those which are heavier and need to be handled seriously. The practitioner reminds children of the importance of having heavy objects with them and to watch around. This enables the children to become responsible and safety conscious but at the same time they are able to play freely.

The outdoor learning environment offers a special situation in which several learning domains occur at the same time. Children do not only get knowledge on mathematics and science, but they also enhance their communication skills, physical coordination and social understanding. Natural materials are boundless in their exploration since they are not limited to the one correct use.

The third teacher is also the environment, which is one of the ideas of the Reggio Emilia approach (Edwards, 2017). Having well-placed materials provokes children to learn, experiment and create their own learning processes. This form of setting promotes imagination and critical thinking unlike structured classroom activities.


Section 2 - Risk-Benefit Evaluation
Introduction
The outside learning environments offer useful experiences to young children, by allowing them to explore, investigate and build their knowledge on natural world. Nevertheless, as much as outdoor settings can be highly educative, they can equally pose possible dangers that should be put into due consideration by practitioners. Within the domain of early childhood education, it has been a well-known fact that children should enjoy manageable and controlled risks when they play, and due to the advantages in independence, confidence, and decision-making, playing contributes to these factors (Little and Wyver, 2017). Instead of eliminating every risk, the practitioners are supposed to strike a balance between safety and learning in order to plan and supervise the learning.
Risk benefit analysis enables the practitioners to weigh potential risks when they acknowledge the developmental benefits of outdoor learning experiences. The practice provides kids with a means of playing in a safe manner and at the same time they get to experience meaningful and challenging learning. Ernst (2018) notes that outdoor settings offer significant possibilities to children to learn physical skills, scientific interest, and problem-solving. By allowing children to experience natural sources, they become resilient and confident because they are taught how to cope with the obstacles.

The outdoor setting that was studied in this activity encompasses natural resources e.g. stones, leaves, soil and wooden resources. These materials give the children a chance to explore the science and mathematics concept of movement, balance, measure and compare. Meanwhile, the practitioners should be conscious of possible dangers like unbalanced surfaces or falling objects. With proper supervision measures and surrounding, practitioners will be able to minimize risks and still obtain valuable learning experiences (Teachkloud, 2024).
Risk–Benefit Table
	

Experience
	Benefits for children
	Possible risks
	Who is at risk
	Risk management

	Exploring natural materials such as stones and leaves
	Develops curiosity, observation skills and early scientific thinking
	Small objects could cause minor injuries
	Children
	Practitioner supervises and checks materials before use

	Building structures with natural materials
	Develops problem-solving and mathematical thinking
	Materials may fall or become unstable
	Children
	Practitioner encourages careful placement and safe building

	Observing changes in the environment
	Supports scientific enquiry and critical thinking
	Children may move into unsafe areas
	Children
	Clear boundaries set by practitioner

	Comparing sizes and shapes of materials
	Supports early mathematical development
	Risk of dropping objects
	Children
	Children encouraged to handle materials carefully

	Collaborative outdoor play
	Develops communication and teamwork skills
	Disagreements between children
	Children
	Practitioner supports positive communication


 (Little and Wyver, 2017; Teachkloud, 2024; Ouvry, 2018).

Analysis
The risk-benefit analysis proves that despite some dangers involved in outdoor settings, these dangers can be controlled with the help of close supervision and planning. Instead of making children unable to explore, practitioners ought to aim at making exploration safe. It is hypothesized that exposure to easily manageable risks can increase the resilience and confidence of children during the entire learning process on how to evaluate the situation and making decisions (Little and Wyver, 2017).

Outdoor exploration is highly encouraged by physical development. Children learn to move in the natural environments and thus acquire the coordination, balance and space perception. As an illustration, walking on rocky grounds or playing with natural substances works in favor of muscle building and body coordination (Ouvry, 2018). These are experiences that children can only undergo in the outdoors and they cannot entirely be recreated in the indoor setting.
The cognitive development is also supported by outdoor environments. Children who are exposed to materials of nature start posing questions, making predictions, and testing their hypotheses. As an illustration, comparing various materials, children can start to observe the size, weight and shape differences. Such observations allow the early scientific thought and mathematical reasoning (Moyles, 2018). Such experiences help the children to learn about cause and effect relationships and acquire basic problem solving skills.

The practitioner has to be actively involved in making such learning experiences safe. The visual risk assessment has to be conducted by practitioners prior to the commencement of the activities. This can involve ensuring that materials are safe, ensure that there are no sharp objects, and that the learning area is suitable in terms of exploration. Teachkloud (2024) argues that effective outdoor learning requires the distribution of safety and exploration opportunities instead of doing all possible to prevent risks.

Another element to consider in risk management is supervision. Children should be placed in places where the practitioners can monitor them and at the same time give them freedom. Rather than enforcing total isolation, the practitioners will be able to promote safe behaviours in the form of handling materials with caution and being aware of the environment. The latter tactic assists kids to be responsible and at the same time feel nurtured.
Advocacy of children to consider risks also aids their development. As opposed to merely instructing children on what to avoid, the practitioners are able to make children understand why certain behaviours are not safe. Indicatively, practitioners can describe why materials are to be treated with care or why children are not supposed to ignore what is around them. This helps to form the risk awareness and independence (NAEYC, 2017).

A balanced risk-benefit method enables the practitioner to establish meaningful learning opportunities and still be safe. Instead of eliminating difficulties, the practitioners are expected to train children to have the ability to handle risks on their own. These experiences play critical roles in facilitating the holistic development and equipping children to the future learning experiences.

A - Theoretical Discussion.
The outdoor learning setting gives young children abundant learning opportunities to learn of science and mathematics by interacting directly with natural resources. Outside spaces with loose materials, wood, stones, and other objects constitute natural environments that provide meaningful learning experiences that promote curiosity, experiments and problem solving. Children are given an opportunity to learn and actively investigate concepts of balance, measuring, comparison, and cause-and-effect relationships in these environments. Nevertheless, as much as the environment offers a learning opportunity, the practitioner plays a critical role in aiding the process of children thinking besides fostering further elaboration of their thoughts by interacting and being guided (Siraj, Kingston and Melhuish, 2017).
Open ended and scientific inquiry
Open ended questioning is one of the best ideas that practitioners can adopt to facilitate learning. Open questions make children think, make predictions and give reasons as opposed to the procedure of giving one right answer. As an illustration, when children are working with natural materials, the practitioners can pose questions like:

What do you suppose will happen should we put this object there?
Why do you believe this building is stable?
"How could we make it stronger?"
Such kinds of questions help children to think of what they have noticed and to challenge their thoughts. Howard and McInnes (2016) explain that open-ended questioning fosters critical thinking and helps children to become active learners.

It is in this way that the children start acquiring early scientific enquiry skills. Indicatively, when children experiment with the placement of materials, they start to notice the result and compare. This is in favour of early hypothesis testing and exploration competencies. Children are able to engage scientific thinking through play as opposed to formal teaching with these experiences.
These experiences also assist in mathematical learning. Children can start counting and calculating the size of things, materials and estimations on how many things are required to construct anything. According to Moyles (2018), mathematical thinking is frequently acquired naturally during the play when children start to realise patterns, compare quantities and investigate spatial relations.
Sustained shared thinking

Sustained shared thinking is another valuable theoretical concept. Sustained shared thinking involves practitioners collaborating with children to think and solve problems. Siraj, Kingston and Melhuish (2017) argue that this process is especially significant to the continuation of the cognitive development among children.
As an example, when children are constructing an object with natural resources, the practitioner can become a part of the process and ask:
What shall we add that it may be more stable?
What is it that you observe in the manner these pieces come together?
It is under these discussions that children start thinking about their ideas and even expand their thought. The practitioner facilitates learning instead of guiding the action by making children talk about their thought processes.
Shared thinking is also sustained through peer interaction. Children collaborate in sharing ideas, negotiating roles and problem-solving when they work together. As an illustration, one child might recommend that a bigger object be used to make it steady whereas another one may recommend that the placement be changed. Such interactions help to develop communication skills, cooperation and problem-solving skills (Goldenberg, 2022).
Piaget and constructivist education
According to the theory by Piaget, children are not passive receivers of information and actively build knowledge by interacting with the environment (Fleer, 2019). Outdoor learning is the best setting that supports constructivist learning as the children are able to touch materials and see the outcome of their activity. (Fleer and Robson, 2018).

To illustrate, in their experiments with assembling various objects, children start to learn about the relation as the balance and stability. Children sharpen their knowledge by means of multiple experimentation and start being aware of patterns. These experiences reinforce thinking and preliminary scientific reasoning.
Piaget stressed upon active learning as well. Children best understand when they can investigate ideas by having the hands-on experiences. Through outdoor learning, these opportunities are awarded to children by experimenting with ideas and trial and error learning. (Bruner, 2018; Palaiologou, 2016; Ofsted, 2023).
Vygotsky and scaffolding
The sociocultural theory by Vygotsky emphasizes the social interaction of learning. Vygotsky believes that learning is in the Zone of Proximal Development (ZPD), and children can do more with the help than alone (Wood and Hedges, 2016).
This learning is facilitated by the practitioners by means of scaffolding. Scaffolding is the act of offering support which aids children to advance their learning process but gradually withholding the support as the child gains more confidence.
E.g. when a child does not know how to enhance a structure, the practitioner can either give suggestions or pose questions. The child gains confidence and can solve other similar problems on his own in the long run.
Mentoring is also relevant. Children tend to share ideas and showcase strategies with one another, thus learning. These interactions facilitate the cognitive as well as social development.
Bruner and discovery learning
The theory of discovery learning introduced by Bruner focuses on the significance of exploration and engagement in learning (Gray, 2018). This theory holds that children can learn in a better way when they are motivated to figure out things by exploring as opposed to being told.
Discovery learning can be facilitated by outdoor learning environments in that it offers open-ended investigative opportunities. Children have an opportunity to work with materials, experiment with ideas and results. As an example, they can look at the interaction of various materials or how various structures can be made better. (Bruner, 2018).
The discovery learning facilitates the motivation and curiosity. Children learn to be confident and feel that they have accomplished something when they can discover ideas on their own. This aids in the long-term involvement in learning.
The third teacher, environment and Reggio Emilia
The Reggio Emilia philosophy refers to the surrounding as the third teacher (Edwards, 2017). This implies that learning spaces must be that which promote exploration and creativeness.
These opportunities are naturally available in the outdoor environments. Natural materials offer unrestricted possibilities of discovery. Materials can be utilized by children through various means, and this will facilitate creativity and imagination.

Practitioners aid this strategy by noting the interests of the children and having chances to prolong their discovery. To illustrate, in case children display the interest in the construction of structures, the practitioners may suggest more materials or more experimentation.
This is because it allows independence and child-centred learning. When children are given a chance to discover and explore their own ideas and thoughts, they end up becoming confident.
Innovation and problem solving.

Creativity is also facilitated by outdoor learning environments. Natural materials have no predetermined use and their use is therefore open to imagination by children. As an example, materials could be utilized to construct, categorize or to compare.
The experiences promote thinking flexibility and innovation. Children evolve some problem-solving tactics when exposed to difficulties. As an example, when a structure collapses, children would explore various methods until they come up with a solution.
This learning is facilitated by practitioners through the promotion of reflection. Questions such as:
"What could we change?"
"What worked well?"
Assist children in reasoning.
Such experiences are pro-resiliency. Children get to be taught that they should make errors in the process of learning and they learn to be persistent in problem solving.
Learning opportunities and affordances
The term affordances are used to describe the possibilities of an action the environment offers (Nicol, 2018). The environment that gives a lot of affordances in learning is in the outdoor settings.
For example:
· Constructions are economical using materials.
· Outstanding areas permit manoeuvrability and discovery.
· Disorderly materials can be sorted and compared.
· Understanding these affordances enables the practitioners to facilitate the integrated learning in various developmental arenas.
· Children may develop:
· Scientific knowledge by observation.
· Thinking mathematically: by comparison.
· Social skills via team work.
· Innovative thought by experimentation.
· This shows the way outdoor education promotes the whole person growth.
· Observation and reflection practitioner role.
The practitioner is an important member in monitoring the learning of children and facilitating reflection. Close observation enables the practitioners to realize opportunities in learning and stretch the thinking of children.
Instead of being directive in its activities, the practitioners are facilitators. They notice, provide questions and stimulate thinking.
For example:
"What did you notice?"
"What surprised you?"
"What could we try next?"
These questions provoke in-depth thinking and make children relate what they experience to what they learn.
Another way that practitioners contribute to safety is through enabling children to explore responsibly and still be independent.
Combination of learning fields
Outdoor learning contributes to various growth fields at the same time. Scientific learning is the learning that happens through observation and experimentation. Learning mathematics is developed based on counting and comparison. Through cooperation social development takes place. Confidence building is the means of supporting the emotional development.
These experiences are integrated in order to promote holistic development. Goldenberg (2022) notes that working together on outdoor learning activities favor academic progress as well as social competence.

General theoretical significance
In general, the concept of active, social and exploratory learning can be seen as an essential component of theoretical viewpoints of Piaget, Vygotsky, Bruner and Reggio Emilia. The case studies of outdoor settings are optimal settings where the theories can be put into practice.
Practitioners can facilitate learning by questioning, scaffolding and observation as a means of deeper learning. Such strategies have made outdoor settings not only playgrounds but also effective learning settings.
In situations where the learning is facilitated with a deliberate intention on the part of the practitioners, outdoor settings can be spaces where children acquire scientific knowledge, build mathematical reasoning, creativity and social skills. These experiences have good preparatory foundations to learning in future.
Conclusion
Outdoor learning occupies have good and significant value as young children have a chance to acquire scientific, mathematical and social skills by direct interaction with nature (Barrable and Booth, 2020; Chawla, 2015; Sommerfeld, 2021; Speldewinde, 2022). Outdoor nature enables children to learn concepts in a way where they engage in hands on experiences and this helps them to learn well than when the techniques are passive. By playing with natural materials, children are able to gain an interest, critical thinking and problem-solving, which aid in the overall development of the children.

The learning experiences that have been presented in this assignment reveal how outdoors setting can be used to promote early scientific and mathematical knowledge. By playing with natural materials, children could observe such relationships as balance, stability and comparison. These activities helped to reinforce early scientific inquiry because children posed questions, tried out concepts and contemplated results. The state of mathematical development was also observed when the children compared sizes, counted materials, and discussed spatial relations.
The risk-benefit analysis showed that even though outdoor setting can be located with certain hazards, these hazards can be properly handled by proper planning and supervision. Instead of eradicating every risk, practitioners are supposed to help children know how to cope with the challenges in a safe manner. This leadership style promotes self-reliance, strength and self-esteem. Children are allowed to evaluate risks and make decisions when they are assisted to do this, and thus, they acquire life skills that can assist them in later life and development.

The discussion of the theories demonstrated that the role of the practitioner in facilitating learning is significant. Piaget, Vygotsky, Bruner theories and the Reggio Emilia approach all focus on the active learning, social interaction and exploration. These theories prove that children study best when they are actively engaged in studying, and they are guided by the involvement of knowledgeable adults. (Bruner, 2018; Palaiologou, 2016; Ofsted, 2023).
Practitioners have a major role in the extension of the learning process in the strategies of open-ended questioning, scaffolding and sustained shared thinking. By doing these things, practitioners are able to make children reflect on their experiences and gain deeper insight. Learning is not guaranteed by the outdoor environment alone but through interaction of children, practitioners and the environment, learning is created and meaningful.
To sum it up, outdoor learning settings are critical in aiding significant and comprehensive growth in early childhood learning. The outdoors is an effective place of exploration, discovery and learning when learning experiences are planned and the practitioners support them appropriately.  (Waite, 2020; Wilson, 2018; Ernst, 2018; Moyles, 2018; Nicol, 2018; Edwards, 2017; Gray, 2018; Kiviranta, 2024).
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