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2.Use of Environment to Develop Specific Scientific or Mathematical Concepts The outdoor seesaw provides an opportunity for children to engage in play and play-based learning in the outdoor setting consistent with Curriculum for Funded Non-Maintained Nursery Settings (Welsh Government, 2022). The seesaw exercise provides children an opportunity to learn fundamental movement skills such as when they mount or come off the plank. This allows the child to engage in exploratory and even risky play and explore their world from different levels which can contribute to physical literacy in keeping with Curriculum for Funded Non-Maintained Nursery Settings . This setting can allow the child to move, to be moved and to manipulate objects. This can contribute to physical development when the child learns to plan and make decisions about and coordinate their movement such as swinging the seesaw up and down Curriculum for Funded Non-Maintained Nursery Settings (Welsh Government, 2022).
One science concept the children could hope to learn from play on the seesaw is the idea of levers. The seesaw is a classic example of a first-class lever with the pivot sitting between two different loads (Guerra et al., 2013). When the position of the loads is changed such as when a child moves closer to the pivot, children can notice that the balance of the seesaw changes and connect this with weight. This allows the child to develop inquisitiveness as they work to balance the lever consistent with the Curriculum for Wales. To make the learning process engaging and practical, I can ask individuals and partners to move closer or further away from the centre of the seesaw. I will ask the children to say whether they could notice changes in effort that is needed to lift the other side or the other person when they change positions. To help the children predict potential outcomes of moving positions on the seesaw, I could ask them what they think could happen if they move 50 centimetres or 1 metre close to the middle and then test out their predictions by actually making the changes. To test the ability to explain things, I can ask the child, for instance, why they think it gets easier or more difficult to lift the other persons when they move closer or further away from the centre. This allows the child to generate ideas which can contribute to creativity and innovation in keeping with Curriculum for Wales 2022 (Welsh Government, 2019). By asking the child how many steps they may need to move towards the centre to make the seesaw level, for example, I can enable them to test out their predictions. By asking the child, for instance, whether two small children can sit so that they lift one big child and where they may sit along the seesaw, I can help the children to connect concepts of levers. The children can monitor and then reflect on the results of their actions and adapt their actions to obtain desired results. This promotes planning and organising in keeping with Curriculum for Wales .
Outdoor play on a seesaw can help children grasp concepts of balance and equilibrium. The children will learn that balance occurs when downward effects of weight exerted on both sides are equal. The children will experience equilibrium when the seesaw becomes level. They will learn that weight and distance from the centre both matter for balance. In this activity, I can have the children use steps or hand spans to mark distances from the middle and to then record combinations that cause the seesaw to balance. This allows then to run ideas into action, to identify opportunities and to act on opportunities . I can work with the children to try combinations of heavy and light pairs. This allows the child to analyse and to understand, evaluate situations and identify potential solutions which can enhance critical thinking and problem-solving consistent with Curriculum for Wales (Welsh Government, 2019). By asking the child what side is heavier during the play, I can encourage critical observation. By asking how they can tell which side is heavier, I encourage them to better understand the concept of balance and equilibrium. I can help the children to compare the two sides by asking whether the seesaw will balance out when a play partner sits at different points along the seesaw. I can ask the children to explain what they can change to make the seesaw balanced and how many steps they may have to move to achieve this. This can help them to evaluate situations or information and to justify their decisions . 
A similarly related concept the children can learn from playing on a seesaw is the concept of gravity. Children can be helped to understand that gravity pulls objects down in the absence of a balancing force on the other side of the lever. They can also drop small objects from the season to compare how gravity acts on objects from a height. I may ask the child what they think pulls the season down on one side and what they do to make one side go up. 
The seesaw exercise can help children understand measurements and grasp the concepts of distance, relative weight and even time. The instructor can mark the fulcrum with chalk or create step-marks. I can have a child move 1 step at a time away from or towards the centre and ask them to notice effort changes needed to ensure the seesaw balances. Children can notice that by moving further to middle they can more easily lift the other side while it becomes harder to do so when they move closer to the centre. To further strengthen understanding of concepts of distance, I may ask the child to predict what would happen if they move a step closer, how many steps they move to change the balance and whether they can measure these steps on a tape. I may also ask them to count steps as they move, point to marks and explain the changes with distance. This can enhance development of number skills when the children can use non-standard units to measure distance consistent with Curriculum for Funded Non-Maintained Nursery Settings (Welsh Government, 2022). Similar to distance, children can also learn about weight and relative weight. They may try out different pairing including heavy and light to observe which items or persons stay down or up. They will learn that the heavier sides will drop down. They can learn that two lighter persons can balance a heavier one when the heavier one moves toward the centre. This activity will allow the children to use vocabulary such as equal, lighter and heavier. I can ask the children to observe and say which side is heavier and how they know so. This encourages inquisitiveness, generation, exploration and justification of ideas as required by the Curriculum for Wales (Welsh Government, 2019). By asking the child what side will go down when another child climbs onto the seesaw, their ability to predict effects of weight differences. Similarly, the children can learn to measure time and cycles. I may ask the children to count one full cycle of a swing by counting seconds. They can then compare cycle times when the participants are positioned at different distances from the pivot. The children can notice that different positions cause the seesaw to oscillate more rapidly or more slowly. The children may be asked how many seconds the cycles take and to say the differences in time. This contributes to development of numeracy skills.
Besides measurement, lever and balance, the children can also use the experience to appreciate directional concepts of up and down. The activity can allow the children to use directional vocabulary such as up, down, lower, higher, rising and falling. They can tell when one side is up and when the other is down. They can similarly learn to identify and vocalise how one side relative to the other as well as say whether the rise up and fall down is small or large. The Curriculum for Funded Non-Maintained Nursery Settings desires that children are able to explore directional concepts of height, vertical, horizontal and diagonal (Welsh Government, 2022). During the play, I can ask two children to sit on opposite sides of the seesaw and call out up and down as the lever moves. I can work with the children to mark height levels using a stick or other markers and to then take note whether the plan reaches the marker during the swings. 
3. Risk-benefit assessment 
	Activity
	Benefit to child
	Possible hazards
	Who is at risk
	Precautions to reduce risk
	Risk rating (overall)

	Marking distances with tape, removable stickers or even chalk
	Contributes to cognitive development by helping the child learn that positions can be measured. They can compare positions and distances and link changes in position to effort and balance.
The process can help the child to develop mathematical skills by counting and recording steps or marks.
The child can develop gross motor control by moving markers along the planks. 
	Physical injury when using tapes and moving around to do the measurements.
Slippery surfaces when moving around to take the measurements.

	Children
	Active supervision of the children during measurement and play- practitioner will position themselves close to see and supervise the measurement process
Us
	Low

	Mounting onto and dismounting from the seesaw
	Improve physical balance, coordination and gross motor skills.
Children can develop body awareness as they learn to position themselves carefully.
Children can learn about concepts of weight and weight distribution.
Children can learn patience and turn-taking during mounting and dismounting.

	There is risk of falls while climbing on or coming off the seesaw.
Children can tip when mounting the seesaw or coming off.
Pushing or rushing around the seesaw.
	Children 
	Demonstrating how to mount slowly, sit down and hold onto the handles.
Demonstrate how to safely come off the seesaw without rushing.
Providing clear instructions on how to mount or otherwise dismount the seesaw.
Ensuring soft surfacing under and around the seesaw.
Rehearsing mounting and dismounting
	High

	Balancing on seesaw between partners
	The child develops cognitive skills, understand cause, effect and balance.
The child develops mathematical skills by counting and comparing cycles.
The child develops predictive and observational skills.
Gross motor skills development, coordination and body awareness as they compete to make the lever level.
Social skills are developed through negotiation, turn-taking and communication during the balancing competition.
	Physical injuries can occur when a child falls from the lever, suddenly tips over or otherwise has their feet or fingers caught under the lever. 
Children may collide when mounting or dismounting the seesaw
The child may be injured by damaged or otherwise unstable seesaw
The planks may be slippery or the ground may be uneven.
The children may crowd around others and can be hit by the plan during the movements.
	Children and adults
	Providing active supervision- practitioners are positioned so that they may see both ends of the seesaw.
The practitioner can demonstrate safe mounting and sitting on the seesaw before the children are allowed onto the equipment. 
The plan is inspected regularly and before the set activity; the fastenings and surfaces are inspected before activity and any hazards on the surface are removed.
The practitioner will set simple clear rules for turn-taking ensuring only one pair on the seesaw at a time. 
Soft surfacing and mats can be provided to caution against hard landing.

	Medium

	Timing and cycle counting
	Children understand number and position concepts by counting cycles
Children can begin to understand the concepts of duration and related concepts such as faster and slower.
Turn-taking during timing encourages waiting and cooperative play.
Motor learning occurs through coordinating or synchronising pushes during play.
	Physical injury can occur secondary to falls, sudden tripping 
Inaccurate timing can occur when children rush
	Children
	Providing active supervision during play.
Role rotation can keep children engaged

	Low 

	Drawing or sketching seesaws with children playing on a seesaw
	Children can start to represent balance, relative position and symmetry.
Children can start to develop data recording and diagrammatic thinking.
When children draw seesaws with marks for distance for distance they can better understand the concepts of distance as well as practice proportional representation.
	Misrepresentation about balance and measurement can result due to oversimplification of the drawings

	Children
	Providing encouragement and outline or templates.
	Low




4. How Adults Encourage Children Engagement with Mathematical and Scientific Concepts in Outdoor Environment
Early year practitioners play key roles in encouraging and supporting engagement with and grasp of mathematical and scientific concepts when they incorporate loose parts in play. While loose parts have been variously defined by different authors and practitioners, it is generally characterised by the incorporation of open-ended, adaptable supplies for the purpose of play and discovery (Gull et al., 2019).  However, to fully help children grasp concepts in science and mathematics, it is essential that the parts can be used for exploration, experimentation and playful interactions . Children can predict patterns and outcomes and then use play objects to test their predictions and explain concepts such as sinking and balance building early inquiry. By allowing children to manipulate variables such as weights, shapes and sizes, the use of loose parts in play encourages children to be creative (Budiarti & Darmayanti, 2020). Children can test out different ideas and concepts. These parts are subject to manipulation such as when the child stacks or groups objects allowing them to understand concepts of correspondence, conservation and proportion. This has been linked to improved cognitive flexibility, better problem-solving and innovativeness among children (Cankaya, Martin & Haugen, 2025). 
Loose parts can encourage children to use counters such as stones and bottle caps to build number sense by comparing sets and partitioning groups. The child can model simple addition and subtraction such as by taking away three stones. This can support progressive transition to symbolic numerals later on. Sudari et al. (2023) reported that incorporating loose parts in play improved numeracy in early childhood. However, to be effective, it is essential that play sessions incorporating loose parts are properly conceptualised and sufficiently meaningful for the child in order to attract and maintain their interests (Sudari et al., 2023). Nasution et al. (2024) have demonstrated that loose parts was linked to improved scores in mathematics, critical thinking and creativity particularly when teachers make the experience as engaging as possible. For instance, when a child is given 6 bottle caps, instructed to distribute them equally between 2 friends and then asked to explain how many each gets and why, they are encouraged to think about number concepts such as the idea of two groups being equal. Loose parts can encourage scientific and mathematical thinking through measurement. Endang et al. (2025) have demonstrated that, among children between 4 and 5 years, the use of loose parts improves understanding of basic maths concepts including shape and numbers when children use their play items to estimate sizes. In the outdoor environment, children can use sticks, cups, pebbles and fabrics to measure and to compare sizes and lengths. Containers of different capacities can be availed to the child who is then asked to arrange them by volume by filling them with water and noticing which one accommodates the most amount of water. These non-standard unit measurements can help children understand the concepts of differences in volume and size preparing them for use of formal units and instruments later on. In addition, children can develop geometry and spatial reasoning by building with plans and tubes and using blocks that require fitting, rotating or even aligning parts (Alkouri, 2021). These activities can allow the child to visualise spaces, fit, proportion and symmetry. In the outdoor environment, play partners can be asked, for example, to recreate a picture using only loose parts as the instructor asks them to describe flips or rotations used to align the parts. This has been linked to later success in subjects in science, mathematics and technology (Government of South Australia, 2025).
The presence and involvement of adults is essential for successful learning of science and mathematics concepts during play with loose parts. These adults can model language, design provocations and supervise safety especially during focussed play sessions with loose parts although direct fulltime involvement of adults is often unnecessary and unstructured play may more effectively foster creativity and problem-solving.  In play with loose parts, adults can introduce and then repeat mathematical and science concepts for, among other things, length and weight allowing the children to develop vocabulary in these areas. When adults observe and document child participation and performance, they are both able to notice deficits and difficulties and then design play activities that help to address those gaps (National Association for Education of Young Children, 2026). By asking questions and setting challenges for the children involved in play with loose parts such as by asking children to build ramps which can cause pebbles or balls to roll farthest, adults encourage guided exploration facilitating efficient learning. Involvement of adults can also ensure children’s safety through supervision, removal of physical hazards, ensuring weight limits are observed and ensuring equal access. 
Children first develop an understanding of their worlds through observation which progresses from broad to more specific and focussed activity that moves beyond just seeing and which provides opportunities for interpretation and learning (Johnson, 2009). Outdoor environment and play provide opportunities for adults to support young children’s scientific and mathematical learning through modelling and prompting observation. 
Prompting observation provides a quick approach through which adults can encourage development of scientific and mathematical concepts. Adults can ask children to complete short tasks such as finding three leaves of different sizes or arranging leaves in a certain order to begin learning concepts of position and size. Children can be asked to collect 5 stones and to sort them by colour helping them to understand colour concepts. These questions or prompts help direct attention and create specific learning goals and allow children to understand concepts of or develop vocabulary for numbers. They can become better at counting in the process (Wager & Parks, 2016). The adult can model observations such as by picking stems of different sizes and comparing the lengths with the learner. Children can acquire the concepts of length through this kind of observation. Task complexity can be reduced if children struggle. 
However, observation needs not be passive and children should be encouraged to predict and attempt to replicate observations or actions modelled by adults in the outdoor setting. For example, when children are asked to think about and predict which of two puddles with different amounts of water is likelier to dry first, adults encourage them to make own predictions. They can be asked to provide explanations why they think the puddle with less water is likelier to dry out first. They then observe as the puddles dry out to test out their previous hypotheses. This can promote causal reasoning early on and allow the child to link their observations to possible explanations (Dündar‐Coecke et al., 2019). When the adult leads the children to drop light objects in a puddle and then asks the children to predict whether the items will float or sink, they can further help children to predict, observe and then connect their predictions to their observations . The adult may say, for example, that they think the seed will float because it is light and invite the children to engage in testing the same. This encourages experimentation and builds curiosity.
Adults can model measurements and problem-solving and then invite children to participate carry out measurements, make observations based on such measurements and then record their observation. By measuring distance using feet, hands or blocks, young children learn to estimate and to compare, they may learn, for example, concepts of short and long, close and near (Gómezescobar, 2025; MacDonald, 2013). The adult can measure the length of a log using shoe length or footsteps then ask children to count aloud. By using footsteps to measure distance, children are able to use parts of their body to estimate length and develop number sense. To develop data collection skills, children can also be asked to draw what they have observed (MacDonald, 2013). When encouraged to use sticks or stones to build towers, children can test material properties. 
Open-ended and child-led play can enhance mathematical and science learning. Outdoor open and child-led play provide opportunities for children to balance, pour or stack objects. By physically manipulating play items, abstract concepts related to maths and science including quantity, balance and conservation are developed even without having to be nudged by an adult (Bento & Dias, 2017). Sensorimotor experiences during open and child-led play can help ground abstract concepts of balance and quantity in perceptual experience such as occurs with manually building towers using plastic blocks (Cankaya et al., 2023). These experiences prepare the child for more advanced concepts in maths and science.  Petrigna et al. (2022) have shown that learning activities that incorporate physical activity can improve verbal and mathematical learning in children. In these circumstances, adults need not interrupt the play and may only have to map children’s interests and strategies. Open-ended and child-led play often involves movements which help support early math and science learning as demonstrated in a systematic review by . Since children are encouraged to explore those activities, they are most interested in, open and child-led play ensure longer or sustained attention and engagement in play. When children generate own questions and design own tests, they build causal reasoning. However, there is risk of uneven skills development and missed teachable moments when guidance is not provided or attention not focused on specific key learning moments. However, children’s attention can only be sustained when play materials provided or available are such that they are sufficient interesting or engaging . It is similarly essential that adults ensure play sessions provide opportunities for social interaction and competences as well as cooperative play as this can contribute to the child’s holistic development (Hedegaard, 2020).
The Reggio Emilia model provides a useful approach to teaching and learning of science and mathematical concepts within the natural environment and outdoor settings. By fostering an environment in which the child can generate questions, design own tests, collect data and create their own representations, the Reggia Emilia model encourages independent scientific exploration and reasoning in the natural outdoor setting. This model helps to build authentic scientific inquiry as well as number sense in the child (Cerino, 2023). However, while this type of unguided scientific inquiry can build ownership and encourage independent exploration and acquisition of mathematical and scientific concept, may not produce certain essential practical competencies such as formal measurement unless intentionally embedded within the play (Education Hub, 2019; Garaigordobil et al., 2022).
The Reggio Emilia model can further support STEM by providing children materials that are arranged intentionally to invite measurement, patterning, sorting and documenting observations. Children are provided play items which have clear attributes including sizes, weights and colours which children can manipulate or compare (Smith & Chao, 2018). Children are encouraged to ask and develop concepts of similarity, size and number differences. This encourages measurement, recognition of patterns and classification. When play spaces are arranged to encourage particular actions such as arranging objects or walking in lines, children can learn concepts such as orientation and symmetry. By providing open-ended and varied play opportunities and materials, practitioners allow children to initiate tests which fuels curiosity and scientific thinking (Heckman et al., 2019; Santin et al., 2017). Even so, this often requires considerably larger spaces and teacher time and where some children lack these, learning opportunities can become uneven. Documentation, reflection and project work are other key elements of the Reggio Emilia approach which can further enhance science and mathematics learning. Children make observations or conduct experiments, they are encouraged to record their observations, predictions and outcomes. Children note and record which variables changed and are asked to compare subsequent results to their predictions. This allows children to reflect on their strategies, revise their hypothesis and plan their next steps. Notably, however, such records are only useful when they are used to inform subsequent steps and can be significantly time-consuming.
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