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[bookmark: _Toc241310300]Portfolio Overview
The portfolio is structured around a single consistent scientific concept: the mechanism of dandelion seed dispersal in the outdoor environment by the interplay of gravity, air movement and resistance. A learning story is based on the chosen photograph and then a risk-benefit analysis and a critical analysis of adult pedagogy are conducted. Scientific inquiry is intentionally linked to mathematical thinking by counting, comparison, measurement, position and simple data representation.
[image: ]
Figure 1: Selected outdoor environment: an open grassed area beneath mature trees, providing opportunities to observe living things, wind, natural materials, movement and change.
[bookmark: _Toc241310301]Outdoor Learning Experience: A Learning Story
[bookmark: _Toc241310302]Selected Environment
I have chosen the picture of an open grassed outdoor space under the mature trees. The area is grassy, low vegetation, shaded, open sky and mature trees. There is no prescribed use: children are free to move in it, explore plants, gather chosen natural materials and come back to observe the change with time.
This portfolio is primarily scientifically interested in dandelion seed dispersal, especially in the areas of gravity, air resistance and air movement. This is intentionally less than attempting to educate a number of unrelated ideas. A question that children might naturally come across as the starting point of the grassed environment is: Why do the small dandelion seeds not fall to the ground, but float away? Scientifically, the concept is that gravity causes the seed to fall down, and the parachute-like formation that is attached to a dandelion seed makes it more resistant to movement in the air. The seed can then be blown away by the wind. In the case of young children, it is not the memorization of the term air resistance but the observation of a difference, a prediction, testing and discussion of what happened.
[bookmark: _Toc241310303]Learning Story: “Where did the Little Seed Go?”
During a peaceful outdoor play, the children are not told to do anything but to explore the grass. I see one of the children cowering over a dandelion which has transformed into a yellow flower to a white, fluffy seed head. Another child says, “It looks like a little cloud.” I sit nearby rather than taking the plant away from them.
Child: “Can I blow it?”
Practitioner: “What do you think will happen when you blow?”
Child: “All the little bits will fly.”
I urge the children to make their predictions prior to any one touching the seed head. We look closely. Other children observe that the seeds appear to have small white hairs or a parachute. One of the children wonders why the seeds are not falling like stones. This forms the question of inquiry.
Instead of giving the scientific explanation at once, I invite the children to experiment with their ideas. Each child views a dandelion seed head at a safe distance and, where necessary, blows once and another child observes. We discuss what the seed did: Did it go straight down? Did it go to the right? Did it not remain in the air? Were all the seeds carried in the same manner? The children are encouraged to follow a seed with their eyes and point to where they think it will land. We then introduce a simple “seed laboratory” on the grass. Children make their own imaginary seeds with paper circles, small pieces of tissue paper and short pieces of paper strips. Other children construct a heavier-looking model; some put folded or fringed paper on as a parachute. They drop the models of the same height and compare the influence of shape on movement in the air.
A possible conversation might be:
Practitioner: “These two are the same size. What is different?”
Child: “This one has lots of bits.”
Practitioner: “What do you predict those bits will do?”
Child: “Make it fly slower.”
Practitioner: “How could we find out?”
This language maintains the child as the inquirer. The inquiry method of looking, talking, thinking and doing by Tunnicliffe is especially applicable in this case since the investigation starts with observation and evolves with questions, predictions and action instead of a pre-determined correct answer (Tunnicliffe, 2015). The curriculum of funded non-maintained nursery settings also recognises exploration, investigation, discovery, cause and effect, comparison and noticing patterns as key learning, and characterises adults as augmenting exploration by observing children fascinations, through skilful interactions and enriching environments with open-ended resources (HWB, 2025).
[bookmark: _Toc241310304]Extending the Investigation
The following question might be: Does the wind blow where the seed falls? Children may have ribbons or strips of light cloth at various points in the grass and observe in which direction they move. They are then able to make a simple prediction of the direction a released paper seed may go. A practitioner may draw two or three landing points with sticks and children can compare near, far, left, right, higher, lower and further away. This offers a natural transition to mathematics without making the outdoor experience a worksheet. Children are able to count the number of seeds or paper models, compare the number that landed in various spaces and informal measurement like footsteps, sticks or a tape measure. In the case of older children, the practitioner can document a very small amount of data: three trials at the same starting point. The children will be able to compare the results and depict them with marks or a simple picture graph. Mathematics and Numeracy curriculum clearly appreciates number-rich indoor and outdoor settings, comparison and measurement, and gathering and recording data in the environment (HWB, 2025).
[bookmark: _Toc241310305]Suggested Resources
The environment would be predominantly natural with the additions of magnifiers, clipboards, ribbon strips to indicate the direction of the wind, light paper, short natural sticks, a measuring tape and a camera/tablet to record observations. Natural objects may be mathematical manipulatives when children count, sort, compare and arrange them; loose parts may also enable children to redesign the investigation instead of merely doing an adult-constructed task (Sargent, 2015); (Robertson, 2017); (White, 2016).
[bookmark: _Toc241310306]Inquiry Cycle
Notice -> Wonder -> Predict -> Test -> Talk/record -> Revisit
The cycle is intentionally repeatable. A child can observe that a seed will go farther on a windy day, come back after it rains and have fewer dandelion heads, or that the seed that falls on bare soil acts differently than the seed that falls in long grass. New questions can be generated out of these observations. The environment thus becomes a continuous source of evidence as opposed to the setting of a single activity.
[bookmark: _Toc241310307]Curriculum Links
	Curriculum/framework area
	How the outdoor experience supports learning

	Curriculum for funded non-maintained nursery settings - Exploration
	Children explore, investigate and discover; share curiosity; compare, sort and classify; explore movement and direction; experiment with cause and effect; and notice pattern and change. Adults follow the interests of children and apply them to enhance learning (HWB, 2025).

	Science and Technology
	The emphasis relates to curiosity, observation, cause and effect, movement, forces and communicating ideas. Children develop a developing concept of how things work by investigating it first-hand (HWB, 2025).

	Mathematics and Numeracy
	Counting seeds/models, distance comparison, positional language, estimating, informal measuring and recording simple data provide meaningful mathematical situations outdoors (HWB, 2025).

	Health and Well-being
	Walking, crouching, reaching, blowing, carrying and moving over uneven natural surfaces facilitate embodied learning, confidence and physical involvement. Outdoor activity also provides children with the chance to control activity and cooperate with peers (White, 2016).

	Four purposes / learning dispositions
	Independence, communicating ideas, problem solving and working with others are acquired by open-ended inquiry and not answer-led instruction. The Welsh curriculum of funded non-maintained settings puts positive dispositions and developmentally appropriate, play-based experiences in the centre of provision (HWB, 2025).



[bookmark: _Toc241310308]Possible Adult Questions
The adult should maintain openness in questions so that children can come up with their own explanations: What did you notice? What do you think is going on? Why could this seed be moving laterally? What makes this one fall more slowly? What would we do to test that? Is it always the case? What is similar and what is dissimilar? Where did it land? What could we do to demonstrate to another what we discovered? The practitioner must also be aware of when to leave it alone. A child who spends a long time watching a seed might be thinking of something useful without talking. The pedagogy thus involves observation. The adult makes important notes, photographs and recurring interests, and then uses them to determine what resources or experiences could further the investigation on a different day. Assessment in this sense is not an independent activity but a part of play.
[bookmark: _Toc241310309]Reflection
The advantage of this environment is that a scientific puzzle can be created out of a small, familiar object. Children are able to see, move, blow, compare and revisit. The idea develops out of experience and the adult safeguards agency and expands thought by observation, vocabulary, resources and conversation.
[bookmark: _Toc241310310]Risk Benefit Assessment
The following assessment is based on the 1-5 risk scale provided in the risk-benefit template provided, in which the likelihood or severity of harm is minimized through controls. This is not to take away the challenge. The natural environment has a manageable uncertainty and children can be taught to identify hazards, assess challenge and behave safely when adults set clear boundaries and provide proper supervision. Other benefits associated with outdoor risk assessment that are provided in the given example include exploration, sensory experience, mathematical development, problem solving, construction, collaboration and independence.
	Activity / area
	Benefits for children
	What could cause harm?
	Who is at risk?
	Control measures
	Risk before controls
	Risk after controls

	Exploring grass, tree bases and uneven ground
	Movement; balance; spatial awareness; observation of living things; independent exploration
	Trips, slips, hidden holes, exposed roots or uneven ground
	Children; adults
	Pre-session visual sweep; remove obvious hazards; define boundaries; suitable footwear; close supervision; remind children to walk in congested areas and watch where they step
	3
	2

	Looking for dandelions and other plants
	Curiosity; classification; life-cycle awareness; sensory learning; respect for nature
	Contact with unknown plants, insects, thorns or irritants; ingestion
	Children, especially those with known allergies
	Check site before session; identify safe plants; no eating plants; hand hygiene; adult checks before touching unfamiliar specimens; individual allergy information available to staff
	3
	1

	Blowing dandelion seed heads / observing seed movement
	Investigation of gravity, air movement and air resistance; language; prediction; cause and effect
	Blowing material towards another child’s face; seeds/debris entering eyes; overexcited close contact
	Children and adults
	One child at a time or clear personal space; blow away from faces; adult models behaviour; use paper models where necessary; stop activity if wind makes material difficult to control
	2
	1

	Using sticks and natural loose parts
	Counting; measuring; construction; comparison; problem solving; creativity
	Splinters, sharp ends, striking another child, carrying sticks while running
	Children
	Use short blunt sticks; inspect before use; establish “sticks stay below shoulder height” rule; no running with sticks; close supervision; provide a collection area
	3
	2

	Working outdoors in changing weather
	Seasonal observation; sensory experience; resilience; noticing change over time
	Heat, sun exposure, cold, wet grass, slippery surfaces or poor visibility
	Children; adults
	Check weather; appropriate clothing; shaded area; water available; shorten session during extremes; re-check slippery areas after rain; indoor alternative ready
	3
	2

	Public/open green space and movement between areas
	Independence; orientation; collaboration; real-world awareness
	Child leaving agreed area; contact with litter, dog waste, traffic edge or members of public
	Children
	Clear visual boundaries; head counts; adult positioned at access points; inspect route; avoid contaminated areas; maintain agreed staff-to-child supervision; carry first-aid/contact equipment
	4
	2

	Collecting and carrying natural objects
	Sorting, counting, comparing weight/size and texture; communication
	Small objects placed in mouth; overfilling baskets; competition for resources
	Children
	Set age-appropriate collection size; adult supervision; clear “objects are for looking/handling, not eating” expectation; choose larger materials for younger children; regular checks
	3
	1



[bookmark: _Toc241310311]Benefit-Risk Judgement 
The net balance is positive when the activity is scheduled as a managed risk instead of risk elimination. The benefits are not only subject-specific. A dandelion exploration involves children moving, observing closely, communicating predictions, recalling a previous observation, negotiating equipment and making decisions about how to test an idea. This renders the outdoor environment an environment where scientific, mathematical, physical, social and language learning can be done concurrently. The most important safety concern is whether adults expect site characteristics and modify supervision, resources and boundaries. The same grass may be able to explore and hide holes; sticks may be able to measure and be unsafe when carried when running. Good practice maintains benefit and hazard in sight of each other.
Proportional controls should be used. Too restrictive regulations may deny children the chance to interact with natural materials in a meaningful way, and may diminish the chances of independence. On the other hand, a child is not supposed to be in a position to handle a risk that is beyond his or her developmental level. It is the role of the adult to ensure that the environment is predictable and safe enough to explore and yet challenging enough to be reasonable. Review is to be done prior to every session and re-review in case of weather, group size or site changes. This is why the risk assessment is to be considered as a living document. Observation can be used to discover a new hazard, but it can also be used to discover a new learning opportunity. As an example, when children observe that wet grass alters the movement of a fallen seed, the practitioner can modify the exploration instead of merely eliminating the experience. This aligns with an outdoor pedagogy where safety, curiosity and learning are designed as a unit (White, 2016); (Knight, 2013); (Bilton et al., 2016).
[bookmark: _Toc241310312]Critical Evaluation: How Adults Support Scientific and Mathematical Thinking Outdoors
[bookmark: _Toc241310313]Introduction
Outdoor learning does not necessarily mean it is educational since it occurs outside. Its worth is determined by the capabilities of children, resources at hand, time and adult contact. Within the chosen environment, children are able to observe dandelions, wind, shadows, textures, distances, living objects and changing of seasons without an adult proclaiming a lesson. These experiences are enhanced learning when adults observe interests and react without shutting down the inquiry. The Welsh curriculum of funded non-maintained nursery settings has exploration, play and developmentally appropriate experiences at the heart of provision. Its Exploration pathway focuses on exploring, discovering, comparing, classifying, movement, direction and cause and effect, and describes adults as people who observe, notice fascinations, support building of understanding through skilful interaction, use the outdoors as a learning space (HWB, 2025). This puts the adult not as a passive supervisor or a teacher who dictates all the results. The adult is an intentional participant whose decisions influence what the environment affords.
[bookmark: _Toc241310314]Affordance: Seeing What the Environment Makes Possible
The idea of affordance by Gibson comes in handy since it does not focus on objects but on the interaction between a child and the environment (Gibson, 2014). A tree is not a tree. It can provide shade to one child, a hiding place to another, leaves, sticks, insects or questions to another. A bit of grass might permit running, rolling, gathering, counting, comparing or close observation. Recent studies also indicate that outdoor opportunities are also contingent on environmental characteristics and the way children utilize them; Ramsden et al. (2025) discovered that various features supported different types of exploratory and physical play, whereas loose parts affected the use of open spaces. The idea is significant to adults as it deters a single-minded equipment-based approach. The grass can be viewed as a blank space in case the practitioner perceives the environment as a fixed provision. When the practitioner notices what the children are doing, the same space can be turned into a mathematical landscape: children can approximate the length of a shadow, compare distances, count natural objects, map where seeds fall or make patterns with stones and sticks. According to (Keith, 2017), mathematically rich outdoor environments should be promoted, which relate pedagogy to practice and encourage children to take the initiative in their mathematical thinking. This is a handy correction to the belief that mathematics outside needs a worksheet or a teacher-led game.
There are also limitations of the affordance theory. Not all children realise an affordance. The confidence of a child, their physical ability, previous experience, language, sensory needs and peer relationships may influence the possibilities that are observed and utilized. Adult observation should thus be sensitive to difference. The practitioner might have to alter a resource, rearrange materials, include visual cues or offer an accessible pathway to ensure that the environment can support the participation of a broader group of children.
[bookmark: _Toc241310315]Open-ended and Child-Led Play
Open-ended provision is especially useful in science since it enables children to build explanations as opposed to memorizing one. Tunnicliffe (2015) emphasizes the natural curiosity of young children, questioning and experimentation. This is demonstrated in the dandelion example. One child will tell you that the seed flies because it is light; another will tell you that the wind pushes it; another will think that it decides where to go. These are not just answers to be checked as correct or incorrect. They are beginnings of enquiry.
The practitioner must not usurp the child in inquiry: observe the question, ask to predict, give a means of testing it and going back to the evidence. A review of 15 studies by Ramanathan et al. (2022) also finds curiosity, wonderings and interests in children as a key starting point of inquiry and teachers as facilitators who can assist in transforming child-initiated and teacher-initiated activity into sustained inquiry. But child-led is not to be adult-free. The EEF outlines a spectrum between child-directed play and adult-directed provision that facilitates learning without losing playfulness (Clark et al., 2020). Excessive adult guidance may diminish inquiry; insufficient may lack vocabulary, misconceptions or chances to maintain attention.
[bookmark: _Toc241310316]Loose Parts as a Bridge Between Science and Mathematics
Loose parts are especially effective in the outdoors since they are mobile, combinable and reinterpretable. Sticks can be utilized as rulers, markers, lines, boundaries or construction materials in the chosen environment. Stones can be counted, grouped, ordered and compared. Leaves may be classified in terms of size, shape or texture. The paper seeds can be redesigned to experiment with the concepts of movement using air. Sargent (2015) highlights the practical, low-cost outdoor materials to build early science and mathematics, whereas (Robertson, 2017) shows how outdoor provision can be playful to make mathematics a part of spontaneous activity in children. The mathematical value is a result of intentional action: children count to respond to a question, measure to compare distances and categorize materials to solve a problem. Intentionality is the key point of concern. Just by putting a basket of natural objects outside, mathematical learning cannot be assured. Adults must have adequate mathematical understanding to see opportunities and add language like more, fewer, equal, longer, shorter, heavier, lighter, near, far, between without turning every spontaneous experience into an experiment. This approach is supported by the fact that the curriculum focuses on real-life situations, since mathematics is not taught as an isolated subject (HWB, 2025).
[bookmark: _Toc241310317]Sustained Shared Thinking and the Quality of Adult Interaction
Prolonged collective thinking can enhance outdoor learning by uniting adults and children to resolve issues, elucidate ideas and assess action. It was found in REPEY and EPPEY as an aspect of successful early-years pedagogy (Siraj-Blatchford, 2009); (Sylva, 2004).
In the dandelion investigation, the practitioner might ask, “You predicted that the seed would drop straight down. What did we see?” The child makes a comparison between prediction and observation, and the adult is able to introduce terms like wind or air resistance without substituting the explanation of the child. Questioning matters. Recognition can be checked by closed questions, but thinking can be restricted by repetition. Questions like What makes you think that? And How could we find out? provide more reasoning opportunities. Both Tunnicliffe (2015) and J. Johnson and A. Watts (2019) predict questioning, curiosity and communication in the future.
Performative questioning may be performed when the questioning is done with the sole purpose of eliciting vocabulary. Children require observation, sensory and peer discussion. The adult must comment sometimes, wait and listen and not to interrogate the experience.
[bookmark: _Toc241310318]Theoretical Perspectives
Piaget advocates an active perspective of learning whereby children build knowledge by interacting with the physical world (Piaget, 1952). The outdoor experiences are thus useful as children are able to handle real objects and experience consequences first hand. The weakness of a strictly Piagetian explanation is that it may undermine the social and cultural assistance of adults and peers. Vygotsky provides a more detailed description of this social aspect (Vygotsky, 1978). The zone of proximal development can be extended to allow learning when temporary assistance is given by a more knowledgeable other. In outdoor science, this may involve the use of the word disperse when the children have already seen the seeds being dispersed away of the parent plant. The vocabulary is not memorised but is attached to experience. Siraj-Blatchford (2009) also relates sustained shared thinking to a Vygotskian viewpoint, where shared intellectual activity is a component of pedagogic development.
Bruner introduces the concept of scaffolding and reworking concepts in more and more complex forms (Bruner, 1974). A child may first compare fast and slow movement, then apply a simple measuring routine and then talk about how shape influences movement through air. This revisiting is made possible through outdoor learning since the environment is dynamic and recovers. Froebel is significant as he put nature, play and direct interaction with the world near the centre of early childhood education. The current focus on natural materials, observation and self-directed activity is highly compatible with this tradition, but modern provision also needs to take into account safeguarding, inclusion and evidence-informed pedagogy.
A Reggio Emilia approach also contributes to the view of the environment as a contributor to learning. Although the term third teacher must not be turned into a slogan that eliminates the role of adults, the concept is helpful: the organization, the availability and accessibility of resources affect the decisions and discussions of children. What is valued is communicated by the environment. A well-placed pile of sticks, magnifiers and paper can indicate that children are entrusted to explore.
[bookmark: _Toc241310319]Embodied Learning and Movement
The focus of embodied learning by the experts is particularly applicable in the field. Science and mathematics are not only taught to children through language. They move, squat, stretch, blow, carry, gauge and estimate distance with their bodies. The movement and physical development are put near exploration and learning (White, 2016).
This is important to mathematical thought since spatial concepts are first experienced physically. A child who walks further can have a sense of distance prior to the introduction of formal units. A child who is between two trees is exposed to positional language with regard to the body. Within the chosen environment, the child is able to track a seed with his/her eyes and body, go to the landing point and compare it with another landing point and then symbolize the connection with marks or objects. Outdoor mathematics is not classroom mathematics outside the classroom; the body is involved.
[bookmark: _Toc241310320]Observation, Assessment and Professional Noticing
The focus on observation is due to the fact that early scientific thought may be short, non-verbal and play-based. According to Marian and Jackson (2017), science assessment during the early years should be able to reflect the changing skills of inquiry instead of depending on the pre-determined results. The approach of Tunnicliffe also appreciates what children observe, articulate, foresee and act upon when they explore (Tunnicliffe, 2015).
To practitioners, this implies that they should document major episodes and not all actions. An observation that could be useful could be that a child observed sideways movement, reasoned that it was caused by wind, tested a paper model and described the outcome to a peer. The next experience can then be informed by documentation. Evaluation must also not be limited to the experience. The scientific thinking of a child can be manifested in gestures, drawing, construction, movement or dramatic play. The Welsh curriculum focus on the ability to convey ideas in different forms promotes this wider perspective of assessment (HWB, 2025).
[bookmark: _Toc241310321]Risk, Uncertainty and the Barriers to Outdoor Learning
There are practical barriers to outdoor learning. The usability of a space can change with weather; staffing and protection needs limit supervision; some practitioners might be less comfortable with science or mathematics; and risk aversion can cause settings to eliminate natural materials or limit movement. The importance of thoughtful outdoor provision and adults who are considerate, but not overly restrictive is emphasized in (White, 2016), (Knight, 2013) and (Bilton et al., 2016). The difficulty lies in differentiating between hazard and challenge: hazards must be controlled, whereas developmentally suitable challenge may be maintained when it is controllable.
There are also inclusion barriers. A natural grass field can be challenging to a child with mobility requirements, and visual clutter, intense odors or unpredictable noise can be challenging to some children. Inclusion thus demands environmental adjustment as opposed to an assumption that all children will have equal access to the same affordances. Adaptations may involve available routes, sitting observation spots, bigger objects, visual sequencing cards, paired support and alternative participation methods. There are also limits to the evidence base. Much outdoor-affordance work is context-dependent; (Ramsden et al., 2025), such as that of Canadian childcare, and thus, the results cannot be directly applied to all Welsh nurseries. Inquiry research relies on implementation and practitioner knowledge.
[bookmark: _Toc241310322]Conclusion
Adults facilitate mathematical and scientific thinking in the outdoors in the best way possible when they mix deliberate provision and responsiveness. The adult creates an environment full of natural and loose-part possibilities, monitors, introduces suitable vocabulary, asks questions that open up and not close down thinking, and engages in sustained shared thinking when children are ready to discuss more. Meanwhile, the adult defends the right of children to experiment, repeat, err and follow the ideas that were not initially planned. The chosen setting shows the importance of this balance. The seed of a dandelion can be a science investigation, a measurement problem, a counting opportunity, a language event and a physical experience without distinguishing between science time and maths time. This aligns with the Welsh curriculum perspective of young children as inquisitive learners whose exploration is supported by responsive adults and enabling environments. It is not the professional task to force learning outdoors, but to identify new learning and build on it in a skilful way.
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