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[bookmark: _Toc240928937]Part 1: Introduction and Photograph Selection
This portfolio demonstrates how an outdoor setting can be utilized to foster and encourage children's thinking in science and mathematics. For the purposes of this portfolio, the outdoor location chosen is a semi-rural landscape that includes a historic castle ruin situated on a grassy slope and surrounded by wildflower meadows, a winding dirt path and some hills to the side. The two pictures submitted depict this site in two seasons, one a winter, with a dramatic sky with a rainbow after rain, and one a summer with wildflowers and an open sky. These images show how there are many rich natural affordances for early years exploration on the site.
The location has been chosen because of the range of features it offers which are suitable for scientific and mathematical study. The ground around the castle ruin has a slope with good potential for exploration of forces (gravity and friction). The wildflower meadow with its wild buttercups and lush green grass encourages children to explore living things, patterns, numbers and the characteristics of materials. The open path and the surrounding hills can also help to promote emerging spatial and measurement ideas. Overall, this location is a high affordance outdoor space (Gibson, 1979; Heft, 2001) that practitioners can leverage for learning through play that is whole child centred.
The site is a nature area open to public in Wales. A group of children aged three to five years from a funded non-maintained early years setting will be imagined as the visiting group throughout this portfolio. The ratio of practitioners to children will be 2:8 - reflecting the recommended ratio for children within this age range (Welsh Government 2022).
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Figure 1 Castle ruin site featuring a rainbow (Karaoz, E. 2025a)
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Figure 2 Wildflower meadow and path in summer (Karaoz, E.2025b)




[bookmark: _Toc240928938]Part 2: Learning Journal / Learning Story - The Outdoor Site
[bookmark: _Toc240928939]2.1: Site Description and Visiting Group
A mild autumn morning with eight children ages three to five years as well as two early years practitioners visit the outdoor site. Children experience and enjoy the outdoors to differing extents, but everyone enjoys active, physical play. The two practitioners will be used as facilitators; they will observe children's play and extend the learning process by using open-ended questions and comments of children's activities instead of directing. To enable children to explore the landscape freely, and practitioners to be attuned and available to enhance the nature of this exploration where appropriate (Curriculum for Wales 2022).
[bookmark: _Toc240928940]2.2: Feature 1 - The Grassy Slope: Forces and Movement
Activity:
The green hill next to the ruins of the castle is a natural call for physical activity. The kids are now running, rolling and tumbling down the hill with lots of excitement. One child finds that a round stone rolls a greater distance than a flat piece of bark. Another child attempts to creep up the hill and says: "It is quite difficult to go uphill! A practitioner kneels next to them and asks wonderingly, “Why is it more difficult to go up? What do you think?" This is an open question in which the children will learn to observe and reflect about forces without the adult resolving the question.
Possible Adult Conversations:
"Wow - why did that roll so fast?"
"I wonder what would happen if you rolled that down over there... it went even faster!"
"Can we roll it back up? Oh, that was a lot harder - I wonder why?"
"What would happen if we tried a different shape? What about this flat stone?"

What the Children Discovered:
Children develop an early understanding of forces - gravity, friction, and momentum - through physical experimentation. They start to see cause and effect - the basis for scientific reasoning. Mathematical ideas include faster/slower, heavier/lighter, further/nearer are implicit in the play (Curriculum for Wales, 2022). Running, rolling and climbing promotes development of gross motor skills and physical confidence. Social collaboration is developed as children compare their discoveries and emotional resilience is fostered, when children try, fail, and try again.
Resources to Add:
A variety of sizes of balls, round and flat natural loose parts (stones, sticks, pinecones) and small pieces of wood to make makeshift ramps. These further explore concepts of gradient, speed and form. In the sense of loose parts with the many variables as Nicholson (1971) states, allow children to build, mix and design something new, encouraging creative and engineering thinking outdoors.
Curriculum for Wales 2022 Links:
Science and Technology AoLE: "Exploring forces and energy in their immediate environment" (Curriculum for Wales, June 2022). Health & Well-Being AoLE: physical development & outdoor movement. Performance Arts: creativity and experimentation in using materials, resources and skills.



[bookmark: _Toc240928941]2.3: Feature 2 - The Wildflower Meadow: Living Things and Pattern
Activity:
The children enter the wildflower meadow where there are numerous yellow buttercups. One child counts the petals. A dandelion clock is picked up by another and blown, and they watch the seeds float away, singing and laughing. A third child gets down on the ground and gazes intently at a butterfly fluttering among the flowers. The practitioner joins them and says, "I wonder where that beautiful butterfly is going? Which flowers do you think it likes to visit? Why do you think butterflies move from flower to flower? The meadow helps children by themselves to seriously observe and look closely. A practitioner with two children sits with them to sort the flowers into groups by colour; asks them how many yellow ones have they found so far?
What the Children Discovered:
Children discover living things, life cycles and characteristics of plants and insects. Children grouping their various types of flowers or compare the number of petals on each flower developing mathematical concepts like sorting, counting and pattern recognition. Within the Science and Technology AoLE of the Curriculum for Wales (2022) the progression step of 'Exploring and identifying living things, seasonal change and their environments' is identified. Children's fine motor skills will develop as they carefully pick up flowers and observe insects. Sustained engagement helps to develop observation, patience and concentration. The language of science enhances literacy and communication: 'petal', 'stem', 'seed', ‘habitat'. Through a calm and considerate exploration, emotional connection to nature or "biophilia" (Wilson, 1984 cited in Kahn and Kellert 2002) is nurtured.
Resources to Add:
Magnifying glass, small containers to collect specimens, simple cards to identify bugs, notebooks to draw observations and rulers to measure the height of stems. These resources provide further support to further mathematical and scientific enquiry, without over constructive the child's experience (White, 2016).
[image: ]
Figure 3 Wildflower meadow with buttercups (Karaoz,E. 2025c)


[bookmark: _Toc240928943]2.4: Resources to Enhance Learning
Practitioners could introduce the following resources to the site to enhance and enrich children's mathematical and scientific experience in both features: 
	Resource
	Concept Supported
	Area of Learning

	Balls (various sizes)
	Forces, speed, gradient
	Science and Technology

	Ramps / planks of wood
	Inclined planes, angles
	Science and Technology

	Magnifying glasses
	Close observation of living things
	Science and Technology

	Rulers and measuring tape
	Length, distance, comparison
	Mathematics and Numeracy

	Bug identification cards
	Classification, sorting
	Science and Technology

	Small containers and buckets
	Volume, capacity, sorting
	Mathematics and Numeracy


Table 1: Resources to enhance outdoor learning at the site


[bookmark: _Toc240928944]2.5: Curriculum for Wales 2022 Links
The Curriculum for Wales 2022 is clear that learning for pupils from the ages of three to five is rooted in play, is experiential and helps pupils to learn about the world around them. In the Science and Technology AoLE, the children learn to find out about forces and movement in their world around them and observe and identify living things and seasonal change. In Mathematics and Numeracy AoLE, children are expected to have early number sense, spatial reasoning and understanding of measurement developing in a practical and real-world context/Welsh Government 2022. The above website is well resourced with both.
There are also clear connections in the Curriculum for Wales (2022) to outside physical activity and Health and Well-Being as risky and adventurous play is a significant add to confidence and resilience for younger children. The role of the practitioner in this context is connected to the role of the adult to observe, listen and foster children's curiosity, rather than dominate and over direct learning (Waters and Maynard, 2010).
 


[bookmark: _Toc240928945]Part 3: Risk-Benefit Assessment
Risk-benefit assessment includes the potential for risk associated with an outdoor activity as well as the significant benefits developmentally and educationally that activity offers. Although some risk in outdoor play is beneficial and even desirable for healthy child development (Sandseter, 2009; Health and Safety Executive, 2012) the aim of risk management is to minimise risks to levels that are acceptable.
Semi-rural outdoor location consisting of an old castle ruin with grassy slopes, wildflower meadows and a dirt road. Number of children in visiting group: 8 aged 3-5 years. Two adult practitioners. Duration: half-day visit.
	Hazard
	Risk Level (Before)
	Who is at Risk
	Control Measures
	Risk Level (After)
	Benefits

	Uneven/sloping ground - risk of falls and trips
	Medium
	All children
	Pre-visit walk-over by practitioner. Children wear appropriate footwear. Boundary area agreed in advance. Constant supervision.
	Low
	Physical development, proprioception, balance, confidence, understanding of gravity and forces

	Historic stone structure (castle ruin) - risk of falling masonry or climbing
	High
	All children
	Site assessed in advance. Children briefed not to touch or enter the structure. Adult stationed near the structure always. Gate visible in photograph provides a natural barrier.
	Low
	Sense of awe and wonder, historical awareness, understanding of materials and structures, curiosity

	Insects and plants - risk of allergic reaction or harmful contact
	Low-Medium
	All children
	Known allergies identified before visit. Children taught to look but not touch unknown plants. Hands washed after handling specimens. First aid kit available.
	Low
	Science learning - observation of living things, life cycles, biodiversity, care and respect for nature

	Getting lost or straying from the group
	Medium
	All children
	Boundaries clearly explained to children. Two adults present. Register taken at arrival and departure. High-visibility vests worn by adults. Pre-agreed collection point.
	Very Low
	Independence, self-regulation, sense of direction, spatial awareness

	Weather conditions - wind, rain, sun
	Low
	All children
	Weather checked in advance. Children dressed in layers. Sun cream applied if sunny. Visit rescheduled if severe weather forecast.
	Very Low
	Understanding of weather and seasons, sensory experience, resilience and adaptation

	Natural loose parts 
 (sticks, stones) - risk of throwing or eye injury
	Medium
	All children
	Ground rules established at start: stones stay on the ground, no throwing. Practitioners model careful handling. Supervision maintained.
	Low
	Fine motor skills, science investigation, mathematical thinking, creative play


Table 2: Risk-Benefit Assessment for the Outdoor Site


Overall Assessment: 
The benefits outweigh the risks identified in the table above, when all the control measures are regularly applied, to this outdoor visit. The visit helps the children develop both physically and in how they ask science and mathematical questions, as well as their emotional development, creative thinking and general development -all of which are harder to achieve without the indoor environment. This is in line with the generally accepted professional opinion that children will seek out risk in a healthy way and that risks need to be managed appropriately and proportionately and not simply removed (Health and Safety Executive, 2012, Sandseter, 2009).
A risk benefit approach is not a risk avoidance approach. Understands that danger and risk are not synonymous; challenge and uncertainty, and learning from small-scale mishap, are not a failure of adult’s supervision but a necessary part of good outdoor learning provision. The job of the practitioner is not to eliminate all potential hazards from a child's world, but to carefully evaluate each potential hazard and implement reasonable precautions and then allow children to encounter hazards in their world. Doing this as an adult helps children thrive physically and, as they grow up in these ways, they become resilient, better able to regulate themselves, solve problems, and become more confident, attributes that will help them in their future life experiences.
The philosophy of Froebel (1826 cited in Tovey, 2017) and for the forest schools and present-day outdoor pedagogy is that the natural world is the most powerful and appropriate setting for children's learning and development. This philosophical framework has yet to be outmoded and is as pertinent today as it was in the nineteenth century. This is clearly expressed in the Curriculum for Wales (2022) where outdoor and adventurous play is recognised as a key means to support holistic development in a range of Areas of Learning and Experience.
This visit fully reflects that commitment, having been planned around a naturally rich outdoor site with carefully considered control measures. It provides a way to show that when they are carefully planned and used with a sense of confidence and risk/benefit, outdoor spaces can be among the best and most memorable learning experiences for children in their earliest childhood. 


[bookmark: _Toc240928946]Part 4: Evaluating the Adult Role - Theory and Research
[bookmark: _Toc240928947]4.1 Introduction
The dynamic between adults and kids in the outdoor space, in relation to their engagement with maths and science, is multifaceted and important. This section reflects on theory and research to assess the best ways for practitioners working with early years children to support and encourage children to engage with science and maths outdoors. Three key areas are focused upon, all of which link together; the role of adults in creating enabling spaces and environments outside, the use of loose parts to enable open ended exploration and the role of the adult to encourage curiosity and sustained shared thinking. Theorists and researchers from a variety of early years fields including Froebel, Gibson, Piaget, Vygotsky, Bruner, Nicholson and Malaguzzi are used to demonstrate the evidence, along with contemporary research and the Curriculum for Wales 2022. Together, these theoretical frameworks show that rather than instructing children, the best job done by adults is to carefully facilitate, respond to children's inquiries, and provide rich, stimulating environments that allow children to explore, wonder and discover.
[bookmark: _Toc240928948]4.2 Creating an Enabling Outdoor Environment
The first step in providing provision for children's outdoor learning is to design an enabling environment, a space that is full of opportunities for children to explore, experiment and discover. Froebel (1826, cited in Tovey, 2017) made the outdoors the central focus of early childhood education, believing it was best suited to the natural curiosity and inclination to learn and explore that all children possess, as opposed to being contained within the closed door of an indoor setting. The garden, or "kindergarten," was not just a place of fun and play but a place of true intellectual development for Froebel. This is predominantly relevant to current early years practice in Wales in which the outdoor environment is seen as a significant context in which to learn in several of the Areas of Learning and Experience in the Curriculum for Wales (2022), such as Science and Technology, Mathematics and Numeracy and Health and Well-Being.
Gibson's (1979) idea of affordance provides a helpful model that can be used to assess and improve outdoor environments. Affordance is a quality of an environment that gives a specific invitation to action, loose stones in a meadow invite building, a slope invites rolling, meadows invite sorting and counting. A working understanding of affordance theory helps adults to choose outdoor experiences that have lots of "possibilities" for action, as well as for learning. The location used within this portfolio, its slope, wildflower meadow, rock formation, and natural loose parts, is a prime example of this high affordance environment. Waller et al. (2017) argue that nature-rich outdoor environments offer uniquely rich opportunities for early STEM learning because of its dynamic and unpredictable nature, as well as its many phenomena which can only be experienced outdoors. The adult's role therefore begins before the visit- careful selection and preparation of the environments rich in learning potential.

[bookmark: _Toc240928949]4.3 Loose Parts and Open-Ended Investigation
Nicholson's loose parts theory suggests that it is in the settings with open-ended and moveable materials that children's creative and scientific thinking can be developed best. The beauty of loose parts (sticks, stones, pinecones, water, sand, etc.) is there is no fixed purpose for them, and that is what makes them so useful for mathematical and scientific thought. A child filling a container of water is directly experienced volume and capacity. A child constructs a dam with sticks, exploring structure, force and attributes of materials. A child rolling stones down the slope is learning in a tangible, concrete sense, about gradients, speed and how gravity works in ways that can't be reproduced in a worksheet or by a child simply reading about them.
White (2016) and Ouvry (2017) both stress the importance of adults in introducing and enhancing loose parts provision in the outdoors, thoughtfully choosing the materials whilst standing back to let the children carry out their own investigations. Nicholson (1971) also emphasized that children require some long sessions of unhurried, uninterrupted time to recap the experimental play and reinforce learning. The adult's job in this is to give time, materials and space and to not to interfere needlessly. This is echoed in Knight's (2013) discussion that the best outdoor practitioner is the one who trusts the ability of the child to be able to investigate and is patient for learning to take place at the child's own speed.

4.4 Scaffolding and the Zone of Proximal Development

Vygotsky (1978) suggested that children learn best within the zone of proximal development (ZPD), which is the gap between what the child can accomplish on his/her own and what the more-knowledgeable other can help the child accomplish. This translates to adults being vital thinking partners for outdoor science and mathematics exploration, facilitating and building on children's thinking as they go, by using conversation, questioning and introducing new challenges at the right time. Vygotsky's ideas were elaborated by Bruner in 1966 (scaffolding) in which it was explained that adults support a child's learning so that he/she can do something that he/she could not do on his or her own and gradually lift the burden of learning as the child gains skills and self-confidence.
In practice this involves the most effective practitioners being those that make observations, listen and intervene appropriately. Waters & Maynard (2010) study on how children interact with adults in the natural outdoor setting, found that, when adult children’s interactions were most productive, adults were able to respond to the children's lines of inquiry and not redirect them to the adult's desired outcome. The use by the practitioner of the prompt, 'I wonder if you could make it even taller -what would you need?', is scaffolding the mathematical and scientific thinking naturally as it arises from the child's curiosity and initiative.
[bookmark: _Toc240928951]4.5 Sustained Shared Thinking and Curiosity
In early years settings, sustained shared thinking is one of the most effective ways in which adults and children interact (Siraj-Blatchford et al., 2002) as they co-operate intellectually to work through a problem, assess an idea or take a story further. Sustained shared thinking outdoors could be seen as a practitioner sitting by a child who is exploring objects rolling down a slope and commenting on their observations: "I wonder why that one went faster -shall we have another practice and see?" This is not the same as explaining the physics behind what friction is, which would take away the child's agency and curiosity. The important aspect of sustained shared thinking is that not only are the adult and child thinking, but they are thinking together and neither of them takes the intellectual lead in the thinking.
This is advocated by Piaget's constructivist theory (as cited in Siraj-Blatchford et al., 2002) where the children are to discover knowledge through first-hand experiences, the adults are to refrain from imposing knowledge and instead set conditions for the children to construct their own. The basis of this approach is the use of open-ended questions. The adult doesn't explain that a steep slope causes objects to roll faster, but rather asks what the child observes or “What do you think would happen if we tried it over there?” Both science and mathematical thinking is based around hypothesis-formation and hypothesis-testing, which aligns with the Curriculum for Wales (2022) emphasis on children being given opportunities to explore, observe and investigate in an open-ended and hands-on manner.
[bookmark: _Toc240928952]4.6 Awe, Wonder, and the Reggio Emilia Approach
Imbued in the Reggio Emilia approach, which was developed by Loris Malaguzzi in post-war Italy, is the child's innate capacity for curiosity, to wonder and to discover (Rinaldi, 2006). The adult assumes the role of co-investigator in Reggio Emilia settings, and follows children's interests and questions, recording their findings and materials and environments to encourage further investigation. This is an appropriate way of working with the unexpected, with the surprise, with the unpredictable, it fits particularly well with outdoor work with science and mathematics where the actual environment is full of unpredictable phenomena, of surprises, of phenomena that roll in a direction that is unpredictable, of a rainbow appearing behind a castle ruin, of a bee investigating a wildflower.
Papatheodorou and Moyles (2012) suggest that adults can encourage sense of awe and wonder in young children by being inquisitive, showing surprise and delight at the natural world, and not where there is an explanation. When a practitioner says "Wow -look at that rainbow! What makes it look like that appears just there?” I guess what they are saying is that the world is mysterious, beautiful and worth exploring. Gopnik (2009) considers this attitude to wonder to be one of the most powerful behaviours an adult can demonstrate to a young learner, and that children are natural philosophers and experimenters, and that adults who treat them as such elicit the most sophisticated thoughts.
[bookmark: _Toc240928953]4.7 Barriers to good outdoor practice
There is a disconnect between policy intentions and practices in classrooms, although evidence is strong in favour of outdoor learning. Many early years practitioners in Wales (2007) Maynard and Waters expressed positive attitudes towards outdoor play but the majority had difficult in identifying and expanding on the science and maths elements of it. Outdoor play was seen as a means of physical exercise and not as a 'true' environment for thinking and enquiry. This limited view leads to the lack of, or failure to identify the rich STEM learning opportunities that are available during STEM related outdoor activities.
A further barrier relates to practitioners' subject knowledge. However, Knight (2013) points out that practitioners who don't feel comfortable with their science or mathematical knowledge are likely to either avoid or minimise outdoor STEM experiences and go for the more familiar ones that are indoors, where practitioners feel comfortable, and where they feel in control. It is understandable that children may be reluctant to do this, but at a high price in terms of learning. If adults remain nervous about scientifically exploring the outdoors, they don't set an example for children to be curious and instead encourage children to think it's not a serious place to think.
These are individual challenges which extend to institutional and structural barriers. School cultures that are unwilling to take risks, lack of outdoor spaces, and limited planning times are just a few factors that limit the availability of outdoor learning experiences in terms of quality and quantity (Waite, 2017; Sandseter, 2009). However, despite evidence of the developmental and educational value of outdoor learning there is a lack of recognition and provision in the United Kingdom, at least in many areas, as argued by Waller et al. (2017).
There should be more than just policy guidance to address those barriers. The Curriculum for Wales (2022) and Wales Professional Learning Framework are strong underpinning principles but there is a need for ongoing, purposeful, professional learning that will develop subject content and pedagogical confidence. Waite (2017) believes that meaningful change needs to be achieved through continual mentoring, joint planning and communities of reflective practice. Settings can only achieve this when they receive sustained professional support of this kind and thus gain confidence and trust to bring outdoor learning to life in their setting with children.

[bookmark: _Toc240928954]4.8 Conclusion
In conclusion, adults who supervise and interact with early years children have a key role in supporting and encouraging children to engage with mathematics and scientific concepts in an outdoor setting and their role is multifaceted in this respect. Those who are the most effective practitioners i) provide enabling environments full of affordances and loose parts; ii) take a responsive scaffolding approach, drawing on Vygotsky's and Bruner's ideas; and iii) encourage continued shared thinking and real curiosity with open-ended questioning, co-investigation. That which is essential for the adult is not to teach, but to create a context for their children's learning; this is true for all the theories referred to by Froebel, Gibson, Nicholson, Piaget, Vygotsky, Bruner, Malaguzzi. Such an approach to outdoor learning is one of the most enriching and transformative aspects of Curriculum for Wales 2022 for practitioners and is an effective way of fostering awe and wonder in young people and developing their love of science and maths enquiry for life. 
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