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 Den Building 

The Weather Experiment 
[bookmark: _Int_JpQm74a6][bookmark: _Int_yHdD1c4m][bookmark: _Int_oqtUgtVx][bookmark: _Int_Bg3dAM7x]At 9:30am, 4 practitioners, the children and I arrived at our chosen area to complete the activity. In the area there was a large box of different materials, pegs, strong, sticks and other den building tools. As we arrived, a child asked, ‘what are these for?’, in which I replied, ‘these are for our activity today!’ I go on to explain our activity, which is for the children to make a den, in groups out of different materials and tools to find out which materials are waterproof, and which are not. The materials being used to build a den include paper, cardboard, metal pans, tarpaulin and plastic crates. The children would spend 15 minutes with their group and a practitioner to make a den out of their chosen material. Once this is completed, we will go to each den with a watering can and pour the same amount of water over each den to fairly test whether it is waterproof. The children may decide to sit in their den while the water is being poured to fully test whether the den is fully waterproof. As the children split into five different groups and begin to choose what material they want to build their den out of, their moods are uplifted and there is a sense of friendship and motivation in each group as they want to make the best den. They begin to make their dens at 9:45, the children are encouraged to talk metacognitively by their adults and they begin to begin open ended conversations such as asking questions like ‘why have you added this stick here?’ and ‘what makes you think this material will be waterproof?’, by encouraging these conversations the children are able to expand their knowledge by exploring the different textures they are experiencing and thinking about whether water could fall through it. The children complete their dens at 10:00 and the second part of the experiment begins, the practitioner first tests the paper den. Before pouring the water, the practitioner asks the children ‘what do you think is going to happen when I pour the water?’ in which one child answers ‘I think it will be waterproof’ while another child states that they think it will rip. As the practitioner pours the water over the paper den, the paper begins to rip and fall. The practitioner explains that the paper is too thin to withstand the water and ultimately breaks, therefore, it is not waterproof. This process is repeated with each den, the practitioner explains that the metal pans are thick and solid so are waterproof, but the cardboard is not waterproof as it gets soggy and breaks. The importance of dens being waterproof leads to a conversation with the children about weather when one child says that ‘the den needs to be waterproof in case it rains’ through metacognitive talk, the practitioner is able to explain how rain happens, and that sun and rain becomes a rainbow. 

Through this activity, the children will learn how to provide a fair test, what materials are waterproof, and which are not and how to identify this. They will also experience what happens when different materials get wet and the differences between them. For example, paper will rip but plastic crates have holes in which the water falls through. They will also begin to understand how different weathers occur and the science behind this. For example, the fact that rain is held in the clouds.



Loose Parts Math’s Activity
As the children were building their dens, they also began to explore the area surrounding them; as they do this, they find different ‘loose parts’ such as sticks, shells, stones, flowers and logs. The children are encouraged to collect these and put them into their dens to make a scene. One child says that they have made their den a ‘campsite’ with logs and stones, and this opens an activity made up entirely by the child. Once the den experiment was fully completed, at 10:30, the children are encouraged to explore and play in and around their dens freely. The practitioners use this opportunity to use ‘in the moment’ planning by asking open ended questions such as ‘which stick is longer?’ and ‘which stone is heavier?’. One child gets the attention of a practitioner and asks them to look at the pattern they made. The child had made a pattern with stones, flowers and sticks to form an equal sequence. The practitioner extends this by asking the child to count how many of each part they had and grouping them into different piles. First the practitioner models how to do this by separating the flowers, sticks and stones into different piles, and the child follows by doing the same. 

[bookmark: _Int_W9qWT9mS]This activity helps to make math's engaging to the children by using ‘in the moment’ learning. The children are beginning to understand how to form patterns, sort objects into appropriate categories and touch count without feeling like they are in a math’s lesson. The children will also learn the core values of the outdoors. They will value and appreciate the resources surrounding them as well as learning how to look after the environment they have around them. 

Treehouse Area

Parachute Science Experiment 
At 12:00pm the children make their way down to the treehouse area full of excitement, they see the tray of resources and begin to ask what it is for. In this tray, there are materials such as balloons, pieces of cloth, paper, tissues, string, pegs, tape and other loose parts, and these resources the children are encouraged to use around them. For example, sticks or leaves. As the children sit and explore the resources, the practitioner explains that the children will make a parachute using the resources provided and each parachute will be dropped off the top of the treehouse to find out what materials can make the fastest parachute. At 12:10 the children begin to make their parachutes in teams using different materials and tactics. The parachutes are completed at 12:30 and the first child stands at the top of the treehouse ready to drop their creation. The children sat at the bottom of the treehouse begin to help practitioners time the parachute on a digital timer and record the speed on a piece of paper. This process is repeated for all parachutes. One child makes a parachute using a balloon, a stick and string. As it falls, a child asks, ‘Why is the balloon not floating away?’. This question leads to a conversation about gravity and how gravity works. The practitioner also helps the children to understand that the heavier the object, the faster gravity pushes it to the ground. 

[bookmark: _Int_auNh9WNr]This activity helped the children to understand a new scientific concept, which is gravity, as well as performing a scientific experiment including timing and recording their results. The children also begin to understand the difference between the drop speed of heavier versus lighter objects.

Comparing the Parachutes Math's Activity
The children complete their parachute experiment at 12:45 and begin the second activity in the classroom. The practitioner shares the recordings found by the class by showing them the piece of paper with the timings on it, then explains that they will be using the recordings to make a graph. A child asks what a graph is. The practitioner uses the white board to show the whole class how to make a bar graph by drawing a Y and X axis. The Y axis shows each minute, the smallest number being 1 minute and the largest being 3 minutes. The X axis lists each material that was used, these include a balloon, a piece of paper, a piece of cloth, cardboard and a plastic tray. The practitioner then creates bars for each material used by lining it up with the number of minutes it took to drop. From this, the practitioner creates a graph with differing heighted bars. They are then able to explain that the shorter the bar is, the faster the parachute fell. As the practitioner explains this a child exclaims ‘does that mean the longest bar took the longest?’ showing their understanding. By creating and using the graph, the children can work out individually which parachute was the fastest and which was the slowest.

By completing this activity, the children will begin to understand how to create a graph using their mathematical skills by collecting recordings from an experiment. They will also be able to use their graph skills in different ways. For example, creating a pictogram using real-life objects to test the most popular object and by completing other types of graphs.

Risk assessment
 
	Name of activity:
	Den Building Weather Activity

	Description of activity 
	The children will make dens out of different materials as groups. Once complete, the teacher will test each den by pouring water over each den to test whether it is waterproof and would protect the person from rain. The children will understand and see that some materials are waterproof, and others are not. For example, cardboard versus metal. This activity will then be linked to the weather and how different weathers occur. Such as, rainbows, thunder and lightning. 

	Appropriate for which ages and abilities 
	Appropriate for ages 5-10. Adaptations are possible for children of lower abilities to make the activity available for all children.

	Equipment or resources needed
	· Cardboard 
· Metal pans
· Paper
· Tarpaulin 
· Plastic crates 
· Wooden slabs
· Sticks
· Pegs
· string/rope
· Watering can


	Any special adaptations for different needs 
	Adult intervention and the use of lighter and easy-to-use materials. Such as paper or a cardboard box.

	Benefits
  e.g. Soft/Hard outcomes, Early learning outcomes, Key stage outcomes
	The children will begin to understand which materials are waterproof and which are not. They will learn how to use the resources they have around them to make into a shelter that is weather appropriate. They will also begin to understand how different weathers occur such as rainbows.

	Overall risk 
	Use of pegs, heavy materials, hard materials such as metal and plastic. Water being poured over the dens could create a slippery surface.

	Other comments 
	A slippery surface will be prevented and avoided by the activity taking place on hard grass with the children wearing suitable footwear such as non-slip welly boots or trainers. Throughout the activity, the children will be supervised by multiple adults to ensure the materials are used safely.



	Name of activity:
	Loose Parts Math's Activity

	Description of activity 
	Once the dens are built, the children will have the chance to explore and play in each. They will be encouraged by an adult to find loose parts within the area to create patterns with. The children can do this in their dens by using role play to create a scene. For example, using sticks and stones to replicate a campfire. Once the child makes a pattern, with an adult they will be able to practice a range of skills such as ordering the pattern in different ways, counting how many of each resource is present and sorting the resources into appropriate piles.

	Appropriate for which ages and abilities 
	Appropriate for ages 3-8. This activity can be done in a group or individually based on the child’s abilities.

	Equipment or resources needed
	· Loose parts such as sticks, stones, shells, flowers and logs 

	Any special adaptations for different needs 
	Patterns can be made simpler if needed and the child can have the opportunity to work individually with a practitioner to strengthen their understanding of the skills.

	Benefits
  e.g. Soft/Hard outcomes, Early learning outcomes, Key stage outcomes
	The children will learn how to create patterns, sort the resources into different sections, how to count objects and how to complete a pattern by looking at the previous pattern. This will strengthen the child’s mathematical skills.

	Overall risk 
	Risks include the dens not being stable.

	Other comments 
	The dens will be thoroughly checked by a practitioner to see if they are safe to play in. If the den is unstable the adult will adapt the den, so it is safe.



	Name of activity:
	Treehouse Parachute Experiment 

	Description of activity 
	In groups, the children will use resources in the area, as well as resources provided by a practitioner to make a parachute to drop from the top of the treehouse. As each group drops their parachute, the class will use a timer to record how long the parachute took to reach the ground. The children will participate in this part of the activity by starting and stopping the timer as well as recording the times of each parachute on a piece of paper. This activity will be linked to a conversation about gravity, what gravity is and how it works.

	Appropriate for which ages and abilities 
	Appropriate for ages 4-10 and all abilities.

	Equipment or resources needed
	· Loose parts – sheets of cloth, leaves, sticks, pegs, string, shells, stones etc...
· A timer 
· Notepad
· Pen 

	Any special adaptations for different needs 
	Additional adult intervention

	Benefits
  e.g. Soft/Hard outcomes, Early learning outcomes, Key stage outcomes
	The children will understand the concept of gravity and how it works. The children will also learn what materials make the best parachute. For example, a stone drops quicker than a piece of cloth.

	Overall risk 
	Using heavy resources safely and dropping the parachutes in a safe manner.

	Other comments 
	The risks will be avoided by grouping the children far from the treehouse when the parachutes are dropped. There will also be continuous provision by the practitioners.



	Name of activity:
	Comparison of the Parachutes Activity 

	Description of activity 
	Once all the parachutes are dropped from the previous activity, the children will use their recordings of the speeds of the parachutes to create a simple bar graph to show what materials produced the fastest/slowest parachutes. This will be done as a whole class in order to strengthen the children's understanding of graphs with the help of a teacher. 

	Appropriate for which ages and abilities 
	appropriate for ages 4-10, however, will be adapted to be made easier for the younger children and more complex for the older children. As well as this, the graph can be adapted to be made more accessible for children of a lower ability.

	Equipment or resources needed
	· Large whiteboard
· Pens
· ruler

	Any special adaptations for different needs 
	Can be made more simple or accessible for children of lower abilities.

	Benefits
  e.g. Soft/Hard outcomes, Early learning outcomes, Key stage outcomes
	The children will learn how to create a bar graph to see recordings in a new way. The children will begin to understand that the shorter the bar, the faster the parachute.

	Overall risk 
	No risks

	Other comments 
	The children will work together to accurately produce a class-made bar graph to find out which parachute is the fastest/slowest.




Understanding mathematics and science in a child’s early years is crucial for the child’s growth and development. According to Montague-Smith A, Cotton T, Hansen A and Price A (2017) math's is the way children begin to make sense of the world around them. For example, recognising different shapes, sizes and patterns of daily objects from birth. In addition to this, Akerson V, Buck G, Donnelly L, et al (2011) states that children begin to understand and use scientific concepts from a young age in their everyday experiences. For example, being in nature settings and participating in outdoor learning.
[bookmark: _Int_PpDidO1Z][bookmark: _Int_6RU4NyzA][bookmark: _Int_j2zsvgVu][bookmark: _Int_1TeLO0pX][bookmark: _Int_n9YF0FEU][bookmark: _Int_PxJPtqqu][bookmark: _Int_64rKuQ3c][bookmark: _Int_TuU47h0M] Adults are crucial in the child’s development in math’s and science in the outdoors as they create an encouraging and enabling environment using resources such as loose parts and natural resources. According to Smedley, S (2018) children learn and develop most effectively through child-led playing. Through child-led play the child is able to express themselves entirely as well as being able to use their brains in different and unique ways that an adult may not introduce. However, Froebel’s pedagogy states, for a child to meet the targets that they need to achieve to develop successfully through school, they need a supporting adult to suggest activities that encourage the child to use scientific and mathematic concepts. According to NCAEYC Organisation (2013) Nicholson’s Loose Parts Theory supports the importance of outdoor learning to encourage mathematics and science through the use of loose parts. Loose parts are any natural or synthetic objects that a child can use and adapt to learn new skills and concepts in their own way. For example, a child may find shells and stones and will sort them into differing piles, successfully learning math’s through their own play. However, whereas loose parts are a child-directed learning experience, it is the practitioner's responsibility to support and encourage this learning. Williams. S (2022) explains that the new curriculum for Wales encourages the use of outdoor learning for math’s and science. They state that children and practitioners have the freedom to use and adapt outdoor learning in their setting in a way that suits their children. Outdoor learning can have a positive effect on the child’s development, well-being, physical and mental health. The role of the adult in outdoor learning is to engage the child to the space around them, if the child is surrounded by role models who are enthusiastic about learning in nature and the settings outdoor space, the child will imitate this behaviours and will appreciate the world around them. This creates capable, creative and ambitious learners. In addition to this, The Education People Organisation (2021) explores Piaget's pedagogy that proposes that children in their early years have changes in their development and intelligence as they get older. Developing is not about gaining new knowledge but building knowledge from building a mental image of the world surrounding them. These mental images help the child to develop through different stages of school as they expand on knowledge, they already have prior. This links to the importance of mathematics and science in the outdoors as the child will begin to link learning, the outdoors and fun together. This builds a healthy and enabling relationship with learning for the child. Furthermore, Learning Through Landscapes (2024) explores the importance of the role of the adult when teaching mathematics in the outdoors. They state that it is important for the practitioner to model mathematical concepts and language through practitioner-led activities and the daily routine. For example, math can be linked to many daily routine scenarios. A practitioner may ask the children ‘how many pieces of chalk do we need so that everyone can draw?’ These types of questions aid the child’s brain to think mathematically, and problem solve in the moment. They also state that it is important for the practitioner to give the children an adequate amount of space and time to explore and understand the new concepts and language they are hearing. Children will often expand their knowledge individually through child-initiated play. In addition to this, Silvester, M (2024) explores metacognitive talking. Metacognitive talking is the act of having open-ended conversations. This is imperative for a child’s development from as young as three as it helps to get their brain working in different ways. If a child is asked a question where the answer is either yes or no, their imagination and thoughts stop there. However, if they are asked an open-ended question, they are encouraged to think deeper into the answer they are going to give. As well as this, their answer may lead to a new thought process. This leads to the creation of successful child-led playing; successful child-led playing will often link to mathematical and scientific concepts as they ‘dig deeper’ into how things happen. For example, a child could simply ask ‘how did this plant grow?’ and they have unknowingly started to understand a new scientific concept. CCEA Organisation (2022) states that math’s can be integrated into outdoor spaces in many ways. For example, using number lines, stepping stones, chalk on the floor and loose parts placed around the setting. It is the adult's role to prepare these for the children. Mathematics can also be discovered through general toys and play objects. For example, weight and balance can be explored through see saws. In addition, NDNA Organisation (2021) says that children will experience science in the outdoors through simple observation. Children will often play with any natural resources they have surrounding them. For example, leaves, mud and water. These can simply be linked to science by the practitioner. Science can also be used in the outdoors by being linked to the weather. For example, the creation of a rainbow and how they occur, looking at shadows on a sunny day and learning about thunder and lightning and how this happens. These activities take little to no preparation from the practitioner and the weather can be utilised in many different ways. According to White, J (2011) young children in the outdoors as they are able to develop their mind and body through free access to the stimulating outdoor environment. They state that children learn through real-life experiences. This can only be introduced by enthusiastic and creative adults who can show the children the potential of the learning capability of the outdoors. Playing outdoors can create and uphold values that children will carry through life. For example, children will develop deeper understanding of the world we live in, they will appreciate the resources they have and what they can do with them, the children will learn how to look after and maintain the environment around them which, i itself, creates activities for the children that link to scientific concepts. For example, planting flowers and herbs.

To conclude, it is a clear idea that the practitioner has a crucial role in the success of positive outdoor learning. The adult should form a capable and encouraging environment for the children so that the children can form an enthusiastic relationship with math’s and science. The adult should also encourage and introduce metacognitive talking to the children. This is where they will ask the children open-ended questions to encourage in-depth conversations and learning. Vygotsky’s theory supports the idea that play is a crucial part of a child’s development. Vygotsky explains that learning through play does not occur in isolation from their surroundings. For example, their natural resources, outdoor and indoor space and most importantly their peers and role-models (Mathias, L 2024).
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