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Exploring the properties of materials through outdoor play: Investigating the weight, size, balance and stability of bricks. [image: ]
The photograph shows an outdoor environment containing both natural and manufactured materials. Of particular interest are the loose bricks positioned at the edge of the grass. Rather than viewing these as simply building materials, practitioners could recognise them as resources which afford opportunities for scientific and mathematical exploration. Children could investigate their weight, size, shape, texture, stability and material properties through self=directed play.  For this learning story, the focus will be children’s exploration of weight and the properties of materials, with mathematical concepts such as comparison, measurement, size and quantity developing naturally through the investigation. Or particular interest are the bricks, which vary in size, shape and appearance. Some contain holes while others are solid, providing opportunities for children to compare and investigate their different properties. The bricks can be moved, stacked, arranged and manipulated by children, marketing them valuable loose parts for exploration. 






Learning Journal 
Today I invited a small group of children to explore the outdoor area. As we were playing outside, I noticed that several bricks had been left near the grass. Rather than deciding what the children should do with them, I wanted to see where their curiosity would take them. 
The children immediately began exploring the bricks. Some picked them up and carried them across the grass, while others placed them next to each other. One child tried to stack two bricks on top of one another before they fell over. 
I watched and listened to what the children were doing and saying. I was particularly interested when one child picked up a brick and said, “This one’s really heavy”.  This gave us a starting point for our investigation. I asked, “I wonder which brick is the heaviest?”. The children began looking at the different bricks. One child pointed to a large brick and said. “That one because it is bigger”. 
Another child disagreed. “No, that one is heavy.” Rather than telling the children which one was heavier, I wanted them to find out for themselves. I asked, “How could we find out?”. 
The children began picking up different bricks and comparing them. They held one in each hand and moved their hands up and down as they tried to decide which felt heavier. We talked about words such as, heavy, light, heavier and lighter. I asked, “How does this one feel compared with this one?” One child replied, “This one is heavier.” I then asked, “What makes you think that?” The child responded, “Because it’s hard to lift.” This was an opportunity to encourage the children to explain their thinking rather than simply giving me and answer. 
Let’s make a prediction  
I wondered what would happen if we asked the children to make a prediction before testing the bricks. 
I placed two different bricks on the ground and asked, “Which one do you think will be heavier?” The children made their choices. Some thought the largest brick would be the heaviest because it looked bigger. Others chose a smaller brick because when they lifted it, it felt heavier. 
We decided that we needed to test our ideas. I brought out a balance scale and invited the children to place one brick on each side. The children watched carefully as the balance moved. 
“It’s going down!” One child shouted. 
We talked about what this might mean. 
“What do you think is happening?” I asked. The children began discussing their ideas. We compared the bricks again and talked about which one appeared heavier. This gave the children the opportunity to move from simply saying what they thought was heavier to finding a way to investigate and test their predication. 
I was careful not to give the children the answer. Instead, I allowed them time to try different bricks and encouraged them to explain what they noticed. 
What about the size of the bricks 
As we continued investigation weight, the children began noticing that the bricks were not all the same size or shape. One child held up two bricks and said, “This one’s bigger.” I asked, “How do you know it’s bigger?”. The children placed the bricks next to each other. We looked at their length, width and height. The children were able to see that one brick was longer then another. I introduced a tape measure and asked, “Can we find out how long the brick is?” The children took turns holding the tape measure while we measured the bricks. 
We also experimented with using other objects to measure. The children placed smaller blocks alongside a brick and counted how many were needed to match its length. 
This introduced mathematical language naturally through our play: 
Longer, shorter, bigger, smaller, wider, narrower and the same. 
The children were not completing a formal measuring activity. Instead, measurement had become useful because they had a genuine question they wanted to answer. 
Can we build a tower?
After comparing and measuring the bricks, the children decided they wanted to build with them. 
They began placing the bricks on top of each other. At first, the tower was quite unstable and quickly fell over. “Oh no! It fell!” one child said. I responded, “I wonder why it fell?” The child looked at the bricks and replied, “It’s wobbly.”
Another child suggested, “Put this one at the bottom.”
The children tried again, this time placing a larger brick at the bottom. The tower stayed standing for longer. This led to another question. “What happens if we put the biggest brick at the bottom?” The children experimented with different arrangements. Sometimes the tower stayed standing and sometimes it fell. Rather than correcting the children when their constructions collapsed, I encouraged then to try again. “What could we change?” “What do you think will happen if we use this brick?” “Which brick would make the best base?”
Through this experience, the children were exploring ideas about balance, stability, weight and force. They were discovering that the way objects are positioned can affect whether a structure remains standing. 
Where could we take our investigation next? 
I would like to extend the children’s investigation by adding a wider range of loose parts to the outdoor environment. I could provide wooden blocks, stones,  sticks, logs, tubes and crates alongside the bricks. 
This would give the children opportunities to ask new questions such as, “Is the stone heavier that the brick?”, “Can we make a taller tower with the wooden blocks?” and “What happens if we put a heavy object on top?”. 
I would also provide balance scales, tape measures, rulers and pencils so that children could continue to investigate their ideas. This makes the outdoor environment an exciting place for children to explore, experiment and discover.
What I noticed about the children’s learning 
Throughout the investigation, I noticed that the children were developing much more than an understanding whether something was heavy or light. They were asking questions, making predications, comparing objects and communicating their thinking. The children were also developing mathematical language through a meaningful experience. Words such as heavier, lighter, bigger, smaller, longer and shorter became part of their conversation. The investigation also encouraged physical development because the children were lifting, carrying, moving and positioning bricks. They had to use their bodies carefully and work when moving larger objects. There were also opportunities for social and emotional development. When a tower fell, the children were encouraged to try again and think about what they could change. They experienced both success and failure and were able to develop perseverance. 
The curriculum for Wales 
The learning experience links with the Curriculum for Wales, Particularly the Mathematics and Numeracy and Science and Technology areas of learning and experience. The Curriculum recognises the importance of play, outdoor learning and authentic experiences. It encourages children to observe, explore, investigate and experiment, while developing mathematical language and problem-solving skills. The guidance also highlights the importance of practitioners following children’s interests and supporting scientific and mathematical concepts through meaningful experiences. Our investigation supported this by allowing the children to explore weight, size, measurement, materials, balance and stability through their own play. 
Our learning journey 
Notice – Wonder – Predict – Investigate – Discover – Try again – Share our Ideas

Reference list 
Welsh Government (2025) Curriculum for funded non-maintained nursery settings. Hwb. Available at:  Curriculum for funded non-maintained nursery settings - Hwb (Accessed: 22 September 2026)


















Part 3 
	Experience exploring outdoor space in photograph 
	How will young people benefit from this activity?
	Hazards and associated risks
	Who is at risk?
	Precautions in place to reduce the risk of injury 
	Overall risk after precautions rating: L/M/H

	Bricks and loose materials 
	Children can explore weight, size, shape, materials, balance, construction and measurement. They can develop problem solving. Coordination and perseverance
	Bricks could be dropped onto feet, cause a trip, or be used inappropriately. Children may attempt to lift objects that are too heavy. 
	Children and Practitioners.
	Staff should check bricks and loose materials before use to make sure they are not broken, sharp or damaged. Practitioners should also provide materials that are appropriate for children’s age and physical abilities. They can encourage children to carry one item at a time and use two hands where appropriate. 
	Low 

	Building with bricks 
	Children can explore balance, stability, forces and gravity. Construction supports creativity, spatial awareness, cooperation and problem-solving. 
	Structures may fall and potentially cause minor injury. Children could become frustrated or hurt if materials fall. 
	Children 
	Staff could encourage children to build on a stable, level surface where possible. 
They can set appropriate limits on the height and size of structures. 
Encourage children to leave enough space around structures so others do not know into them.  
	Medium 

	Uneven grass/ outdoor surfaces 
	Uneven outdoor surfaces provide opportunities to develop balance, coordination, spatial awareness and physical confidence. 
	Children may trip, slip or fall, particularly when running. 
	Children 
	Check the grass and outdoor area regularly for holes, uneven areas, stones, branches or other hazards. 
Remove or make safe hazards where possible. 
Encourage children have suitable footwear for outdoor play.
	Low 

	Paved surfaces 
	Provides a firm surface for wheeled play, construction and activities requiring a stable base.
	Wet or uneven paving may increase the risk of slipping or falling. 
	Children and staff 
	Check the paved area before children use it. 
Remove standing water where possible and identify any damaged or uneven paving. 
Avoid high-speed activities on wet or slippery surfaces. 
	Low 

	 Ride on Vehicles 
	Develops gross motor skills, coordination, spatial awareness, independence and understanding of movement and forces. 
	Children could collide with each other, fall from vehicles or collide with fixed objects 
	Children 
	Practitioners should check ride on vehicles regularly to make sure they are safe and in good working condition. 
Staff should provide vehicles that are suitable for the children’s age and size. 
Establish simple rules, such, such as not pushing or deliberately crashing into crashes. 
	Medium 

	Plants and plant pots 
	Children can develop an interest  in living things, growth and the natural environment. Caring for plants supports responsibility and observation. Will give children a sense of worth and promote emotional development. 
	Pots could be knocked over or climbed on. Some plants may have thorns, irritating leaves or berries that are unsafe if eaten. Some children may be allergic to some plants. 
	Children 
	Keep pots and plant containers away from main walkways where possible. 
Position pots securely so they are unlikely to be knocked over. 
Check that plants are suitable for an early-years environment and do not pose a known poisoning, irritation or injury risk. 
	Low 













Part 4
How adults working with early years children support and encourage children engage with mathematical and scientific concepts in an outdoor environment 
The outdoor environment provides young children with opportunities to explore mathematical and scientific ideas through active, practical and meaningful experiences. This essay will explore how adults working with early years children support and encourage children engage with mathematical and scientific concepts in an outdoor environment. Rather than mathematical and science being taught only through planned adult-led activities, concepts can develop naturally when children investigate objects, materials, movement and the natural environment. Therefore, the role of the adult is very important in creating an environment that encourages curiosity while knowing when to observe. The Curriculum for funded non-maintained nursery settings in Wales places importance on play, outdoor learning, authentic experiences and observation recognising that children can develop their understanding (Welsh Government, 2022). This discussion will also evaluate how adults can support outdoor play with consideration of loose part, affordances, child-led play, sustained shared thinking, questioning and the Reggio Emilia approach. 
Loose parts and Affordances 
Loose parts are particularly valuable because they can be moved, combined and transformed according to children’s ideas. Gibson, Cornell and Gill (2017) describe loose parts play as involving movable materials that facilitate unstructured and child-led play. Their systematic review identified benefits associated with loose parts, particularly in relation to children’s physical activity, although they also highlight the need for further research into cognitive, social and emotional outcomes. 
The bricks in the photograph provide a useful example. A practitioner could provide bricks alongside wooden blocks, stones, sticks, tubes and other materials. Children might use them to construct towers, create boundaries or investigate which materials are heavier. This provides a much wider range of possibilities than a resource with one purpose. 
Lerstrup and Konijnendijk Van Den Bosch (2017) observed preschool children’s interactions with different outdoor features as providing different opportunities for action. Most importantly, their findings suggest that the value of an outdoor feature is influenced not simply by whether it is present, but by characteristics such as variation, size and change. 
This may have implications for the practitioners. Providing a large quantity of identified resources may not necessarily provide the same richness as offering a variety of materials that children can combine and manipulate. Practitioners therefore need to consider what an environment enables children to do, rather than simply if resources are available. 
Outdoor Environments as opportunities for mathematical and scientific learning 
The outdoor environment can be seen as more than a physical space in which children play. In an early year environment, it can become a learning space that provides opportunities for children to investigate ideas through direct experience. The Curriculum for Wales identifies three interconnected enablers: enabling adults, engaging experiences and effective environments. These are particularly relevant to outdoor learning because the quality of children’s learning depends on the interaction between the environment, the experiences provided and the adults supporting them (Welsh Government, 2022).  
The outdoor environment can provide experiences that may not be manageable indoors. Children can work with larger objects, move freely, explore natural materials and experience different surfaces, weather conditions and physical challenges. The Welsh Government states that being outdoors supports children’s social, emotional and physical development and provides skills (Welsh Government, 2022). Outdoor environments can therefore contribute to holistic development while also providing contexts for scientific and mathematical thinking. 
For example, in the outdoor environment used in this assignment, children could investigate the bricks shown in the photograph. They could compare their size and weight, measure them, count them, arrange them or use them to construct a tower. A seemingly simple construction activity could therefore involve mathematical concepts such as measurement, comparison and spatial awareness alongside scientific ideas relating to forces, balance and stability. 
Child-led and Open-ended play
Child-led play is an important aspect in early years education, it gives the child the opportunity to bring their own interests, experiences and theories to outdoor exploration. When children are given freedom to decide what to investigate, they may generate questions that adults would not have anticipated. For example, a child might lift two bricks and say, “This one’s heavier”. An adult could respond, “How could we find out?” This preserves the child’s ownership of the investigation while encouraging scientific enquiry. 
However, there is an important distinction between completely free play and guided play. A systematic review by skene at al, (2022), which examined 39 studies involving children aged one to eight, found evidence that guided play could have positive effects on early mathematics, shape knowledge and spatial vocabulary compared with some alternative approaches. This is important because it suggests that practitioners do not necessarily need to choose between child-led play and adult-led teaching. Instead, there can be a continuum. The child can retain agency while the adult provides carefully considered guidance. For example, if children are constructing a tower, the practitioner does not need to demonstrate the “correct” method. Instead, they might ask, “What do you think will happen if you put the biggest brick underneath?” The child remains the decisionmaker but is encouraged to think more deeply about the scientific concept. 

Sustained shared thinking and adult-child interaction 
UCL’S Institute of Education identifies sustained shared thinking as an important way of extending children’s thinking during inquiry and playful learning (UCL Institute of Education, 2021). One of the most important ways adults can extend scientific and mathematical thinking is through high-quality interaction. Sustained shared thinking involves adults and children working together intellectually to develop an idea, solve a problem or investigate a question. 
The use of language is particularly important. The practitioner can introduce vocabulary such as heavier, lighter, longer, shorter, balance, stable, force and measure within meaningful experiences. The Education Endowment Foundation (EEF) recommends integrating mathematical language into everyday activities and providing opportunities for children to reason and discuss mathematical ideas (EEF, 2020). 
This supports the argument that mathematical and scientific learning does not always require a formal lesson. A practitioner can develop children’s vocabulary and conceptual understanding through everyday outdoor conversations. The curriculum for Wales identifies observation as a key feature of foundation learning alongside play, outdoor learning and authentic and purposeful experiences (Welsh Government, 2022). 
Theories of learning and the role of the adult 
Piaget’s constructivist perspective emphasised children’s active construction of knowledge through interaction with their environment. While Vygotsky’s sociocultural perspective emphasised the role of social interaction and adult or peer support in extending learning. Although these theories were developed earlier than the timeframe required for this assignment, their principles continue to influence contemporary early years practice and can be seen within current approaches to play-based and child centred learning. For example, the Curriculum for Wales describes effective pedagogy as child-centred, responsive and dynamic with strong relationships between adults and children (Welsh Government, 2022). This is consistent with the idea that children are active participants in constructing knowledge rather than passive recipients of information. 

The Reggio Emilia approach provides another useful way of considering the adult’s role because it views the environment as an important contribute to learning. Contemporary research discussing Reggio-inspired environments describes the environments describes the environment as supporting children’s activity, communication, exploration and development (Yufiarti et al, 2022)
In the photograph used for this assignment, the bricks, grass, paved area, plants and other recourses can all offer different possibilities for action. The practitioner can therefore consider questions such as: 
· Are there enough loose parts 
· Can children access them independently 
· Are materials varied 
· Do children have opportunities to build, compare and measure
This demonstrates that effective outdoor provision involves intentional environment design, not simply allowing children outside. 
Risk, Challenge and barriers 
Appropriate risk and challenge are also important. The Curriculum for Wales identifies outdoor environments as opportunities for children to experience risk, develop resilience and build confidence (Welsh Government, 2022)
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