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Part 2
[bookmark: _Int_TbkiMg18]The salty air came flowing in through the windows of the bus as we approached the local beach ready for an exciting day of exploring and learning. Myself, a group of 10 children aged 6 and 7 and two early years practitioners arrived at the beach nets in hand, prepared to go and learn from the beautiful landscape that surrounded us. Upon our scenic journey to the desired area of focus on the beach, one of the children asked, “Miss, what is sand? Where does it come from?”. This sparked a vigorous conversation as to what the children thought sand could be, with myself and the practitioners curiously listening to their scientific methods they had created independently, allowing the children to express their thought processes without adult intervention. 
It was interesting to hear the children discuss their different thought processes to one another and then see them intently listen whilst myself and the two other practitioners joined into the conversation once we felt it was appropriate to do so. We discussed the process of organic matter such as rocks and shells being broken down into tiny pieces over a long period time, beginning the formation of sand and how this is called erosion.  The children seemed to find this conversation very interesting based on the amount of interaction and response that was received back from them. 
[image: ]
(Google maps, 2025)
[bookmark: _Int_YmbOXSih]After a short stroll along the beach, we arrived just alongside some rockpools and set down all of our belongings safely. For the past 4 weeks we have been learning all about what recycling is, how to do it, what sustainability is and how we can play a part in helping the planet Earth. We all sat around in a big circle on the sand and I asked the group an open-ended question; “What are some examples of sustainable acts that we could do during our time at the beach?”.
[bookmark: _Int_OS8Fgdjl]The approach for the trip was to make it as child led as possible, leaving the decision making up to the children as to what they would all like to do, therefore, scaffolding their learning rather than leading. Myself and the other early years practitioners had brought along resources that we predicted the children may request once they had decided on their sustainable act ideas. We gathered items such as paper and drawing tools, nets, litter pickers, buckets, bin bags /recycling bags and shovels. 
The children came up with wonderfully clever ideas including educational poster/leaflet making, litter picking, sea life rescue and many more. After discussing, the children collectively decided on an activity that they felt was the most important, this was litter picking. At this point it was evident that the children were eager to go and explore and learn from the landscape around them, coming up with their own questions and even answers that we could discuss during the litter picking and all together as a group afterwards. The children got their litter pickers and soon set off to wander our designated litter picking area for as much litter as possible. 
[bookmark: _Int_HbakJvGO][bookmark: _Int_PKTFmpqh]Myself and the two other practitioners observed the children, not intervening with their exploration and allowing them to freely learn from the natural sources around them. The sun was shining down and there was an effortless breeze as we admired the children’s generosity and curiosity. 
As I strolled past one child who was searching amongst the rockpools for litter, I asked “How do you think the litter managed to get amongst the rockpools?”. The child thought for a few moments, looking around their environment to see how this could have happened. The child responded by saying “The water moves the litter around the beach”. We then had a discussion about how this is called the tide and how it moves up and down the beach at different points of the day due to something called the gravitational pull of the moon and the sun. I made a note of this specific topic so that we could discuss it in more depth as a group. 
After a while of the children exploring and filling up their buckets with litter from the beach, we decided to join back into a group and discuss what types of litter they found. The children had a good knowledge of types of litter from our sustainability lessons and could therefore visually differentiate soft and hard plastic. It was clear from the discussion that the children found a high quantity of plastic, specifically soft plastic. The trip itself was heavily focused on being child led and therefore depended on me planning in the moment. Prior to the discussion surrounding the excess plastic there was not a specific learning outcome for the trip because I wanted this to be decided by the children. It was decided prior that the broad topic was sustainability and that we would then build a learning outcome from the experience itself. 
I had brought my classroom supplies with me that we had been using in our sustainability lessons. Amongst the resources was a poster that showed how many years it would take for a particular item to break down in the ocean. We all sat together in a circle, passing the poster around and discussing the facts that we read. The children seemed very surprised to find out how many years it takes for these everyday items to break down. We then further elaborated on from the poster and went on to discuss what biodegrading is and how this means that the items in the poster will never actually biodegrade.  
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Mainwaring, G. (2021)

 I asked the group “What can we do with the high amount of soft plastic that was found?”. I asked this specific question because I wanted to continue the child led approach and allow the children to make a decision based on their own ideas and creativity. The children came up with several independent ideas including using the soft plastic to create a collage poster. Another child mentioned that they had seen that you can take soft plastic to local supermarkets to be recycled, this then led to a discussion about eco bricks and what they are. Using the rubbish that the children had just found along the shore, I decided to demonstrate how to make an eco-brick. The children copied as I found a plastic bottle amongst the rubbish pile and began filling it up with soft plastics such as food rappers and packaging and pressing in firmly all the way to the bottom of the bottle.
[image: ]
(trvst, 2023)
Once we had each made our very own eco bricks from all the soft plastic that the children had collected we then organised the other litter into sections. The children decided that they could use a lot of the other materials to make items in the classroom. One child excitedly asked, “Can we make a house with our eco bricks seeing as they are bricks?”. I responded by saying “That is a wonderful idea! We may not be able to fit a house in our outdoor learning area at school, but we can certainly build a shelter out of our eco bricks!”. The children seemed very excited about this idea that one of the children came up with and all agreed that they would ask their grown-ups if they could make eco bricks at home and bring them into school ready to build a shelter all together. Then after a wonderful day of enriched outdoor learning and exploration, we packed up all our belongings and began the short stroll back to the bus, excited to begin building our very own eco brick shelter.



RISK BENEFIT ASSESSMENT
 
	Location / Activity:
	 Beach
	Date:
	 8/9/25
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	 Lauren Maddick
	Review date:  
	 1/9/25


 
	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

	 Walking on uneven and slippery surfaces
	[bookmark: _Int_doBWr96R] Walking on uneven and slippery surfaces can enhance children’s awareness of their surroundings, encourage them to think about their own safety and plan ahead. Walking on uneven and somewhat slippery surfaces can help a child’s vestibular ability.
	 The children could fall or slip on the uneven and slippery surfaces resulting in an injury such as cuts, bruises and grazes or potentially more serious injuries. 
	 Children and adults.
	There will be a discussion prior to the trip about needing to take your time and familiarise yourself with an environment. The children will also be informed on areas that are particularly uneven or slippery such as rockpools and should therefore approach with caution. Prior to the trip the children will be practising their balancing skills during PE sessions by walking on balancing stones and beams. They will also be advised to wear appropriate footwear and clothing.
	 M

	 The children will be near open water
	 Water allows children to understand the process of cause and effect and basic physics. It also promotes fine and gross motor skills through pouring, scooping and even running through water. The therapeutic nature of water can help children relax and be more grounded.
	If children go into unsuitable water they could be swept out by the tide which can lead to a person being taken far away from the shore and potentially drown if they cannot swim or float. If the water is extremely cold in extreme conditions it can also lead to hypothermia. Water can also make surfaces slippery leading to a child falling over and injuring themselves. 
	 Children 
	The children will be taught water safety such as how to know when water is unsafe to go in. They will also be taught what to do if they happened to be in a dangerous situation in the water during the swimming lessons through the school. During the trip there will be a member of staff present who is water safety trained and a lifeguard present at the beach. Check tide times prior to visiting the beach to ensure safety.
	 H

	Potential sea life long the shore and in rockpools 
	The children will be able to see new creatures that they may not have seen before in their natural habitats. Observing sea life can encourage children’s empathy and care towards living creatures. 
	The children may took sea life along the shore that can potentially sting or pinch leading to harm and injury. Other sea life can also cause allergic reactions to some people. 
	 Children and adults
	The children will be taught about sea creatures that can cause harm and are commonly found on local beaches. They will be shown pictures of these sea creatures so that they can visibly detect them. The children will also be taught what to do if they are hurt by any sea life. All members of staff present will be first aid trained.
	 M

	Outdoor in different weather conditions
	The children can practice their ability to monitor different temperatures and weather conditions themselves. They can gain the knowledge to analyse when it is “too hot” or “too cold”, encouraging their self awareness of staying safe.
	Due to the beach being an open space it is prone to potentially life-threatening high-speed winds. It could also cause materials to be blown around at high speeds which could cause injury. If the temperature is high then children can suffer from sun burn if sun cream is not applied and have heat stroke. In another case, if it is very cold then they could suffer from hypothermia.
	Children and adults
	Reliable weather prediction sources will be monitored prior and throughout the trip cautiously. If the weather is not appropriate, then the trip will be cancelled. Appropriate clothing and gear will be worn in accordance with the weather that day. 
	M



Part 4 
Introduction
The outdoor environment presents unique opportunities for early years practitioners to support children's mathematical and scientific learning through authentic and meaningful experiences. This essay will evaluate how early years practitioners working with young children can effectively facilitate engagement with mathematical and scientific concepts in outdoor settings, discussing established theoretical frameworks and contemporary research. The essay will examine the role of loose parts, affordances, child-led approaches, and sustained shared thinking.
Piaget's constructivist theory provides a fundamental framework for understanding how children develop mathematical and scientific concepts through active exploration of their environment (Piaget, 1977). In outdoor settings, children encounter authentic problems that require them to construct knowledge through direct experience. For example, when building with natural materials, children naturally engage with concepts of size, shape and balance. Piaget's emphasis on hands on learning aligns perfectly with outdoor environments, where children can manipulate real objects and observe genuine cause and effect relationships.
Furthermore, Bruner's theory of discovery learning further supports outdoor mathematical and scientific exploration (Bruner, 1961). His concept of learning through multiple representations is particularly relevant in outdoor contexts where children can physically manipulate materials and create visual representations. Adults can scaffold this progression by providing appropriate materials and questioning that encourages deeper thinking. Bruner's (1966) theory of three modes of representation enactive, iconic, and symbolic provides a developmental framework for presenting mathematical and scientific concepts. The enactive mode involves learning through physical action and manipulation, perfectly suited to outdoor environments where children can handle natural materials, experiment with water flow, or explore spatial relationships through movement (Bruner, 1966). The iconic mode involves visual and mental imagery, developed through children creating drawings, maps, or visual representations of their outdoor discoveries (Bruner, 1961). The symbolic mode involves abstract representation through language, numbers, and symbols, which children gradually develop as they discuss their outdoor investigations and document their findings (Bruner, 1961).
Carrying on from this, Vygotsky's social constructivist theory emphasises the crucial role of social interaction and cultural tools in learning (Vygotsky, 1978). In outdoor environments, adults can create zones of proximal development by working alongside children, providing just enough support to enable independent learning. The concept of sustained shared thinking, developed by (Siraj-Blatchford et al, 2002), builds upon Vygotskian principles and provides a practical framework for adult child interactions that promote deep learning in mathematical and scientific concepts. Furthermore, when children are building with natural materials, practitioners might ask open ended questions such as "What would happen if we used a larger stone as the base?" or "How could we make this structure more stable?" This approach encourages hypothesis formation and problem solving while supporting the development of engineering and mathematical concepts.
Froebel's kindergarten philosophy, which emphasised the importance of nature in children's education, remains highly relevant today (Froebel, 1887). His belief that children learn best through play in natural environments underpins many contemporary approaches to outdoor learning, recognising nature as a rich tool for mathematical and scientific discovery.
Gibson's theory of affordances explains how environments offer opportunities for action and learning (Gibson, 1979). Outdoor spaces provide rich affordances for mathematical and scientific exploration that are often absent from indoor environments. Natural materials offer varying textures, weights, sizes, and shapes that promote investigation and comparison. Water features provide opportunities to explore flow, volume, and measurement, while gardens enable observation of life cycles and seasonal changes. Adults can enhance these natural affordances by thoughtfully adding resources and creating environments that invite deeper investigation. 
Nicholson's Theory of Loose Parts (1972) suggests that environments rich in variables and possibilities promote creativity and learning. In outdoor contexts, loose parts that can be moved, combined and redesigned provide endless opportunities for mathematical and scientific exploration. Natural loose parts such as stones, shells, leaves, and sticks invite children to sort, count, measure, and explore scientific properties like density, texture, and composition. The provision of loose parts must be intentional and responsive to children's interests and developmental needs. 
The role of the adult extends beyond material provision to include careful observation and responsive interaction. Practitioners must recognise when to intervene and when to allow independent exploration, ensuring that adult input enhances rather than interrupts children's natural curiosity and investigation processes (White, 2020). Adults can model scientific thinking by demonstrating curiosity, asking genuine questions, and sharing their own observations. This collaborative approach helps children understand that learning is an ongoing process of inquiry and discovery, rather than simply acquiring predetermined facts (White, 2020).
Research consistently demonstrates that child led, play-based approaches are most effective for promoting deep learning in early years settings (Moyles, 2010). In outdoor environments, this approach is particularly powerful because the natural world provides authentic contexts for mathematical and scientific inquiry. When children follow their own interests and questions, they are more likely to engage in sustained investigation and develop genuine understanding. The unpredictable nature of outdoor environments supports child-led learning by presenting authentic problems and questions that cannot be predetermined by adults (Moyles, 2010). Children encounter real challenges that require creative problem-solving and sustained investigation.
Reggio Emilia approaches emphasise the importance of following children's interests and documenting their learning journeys (Edwards, Gandini, & Forman, 2011). In outdoor contexts, this might involve extended projects exploring mathematical concepts through natural phenomena such as investigating patterns in leaves, measuring shadow lengths throughout the day, or exploring the mathematical properties of spider webs. Rather than following predetermined curricula, Reggio Emilia embraces emergent curriculum that develops from children's genuine interests, questions, and discoveries and long term projects emerge organically from children's curiosities, allowing for deep investigation over extended periods (Edwards, Gandini, & Forman, 2011). Adults should observe carefully, listening to children's theories and questions, then provide resources and experiences that extend thinking and exploration (Edwards, Gandini, & Forman, 2011).
Central to the Reggio approach is the concept of the child possessing "one hundred languages", this is based around the multiple ways of expressing understanding, communicating ideas, and exploring the world (Edwards, Gandini, & Forman, 2011). These languages extend beyond verbal communication to include visual arts, movement, music, construction, and scientific investigation. This philosophy recognises that children have sophisticated theories about how the world works and possess the capacity to engage in complex problem-solving and creative expression (Rinaldi, 2006).
The EPPE study (Sylva et al, 2004) identified sustained shared thinking as a key factor in promoting children's cognitive development. In outdoor mathematical and scientific learning, sustained shared thinking involves adults and children working together to solve problems, explore concepts, or investigate phenomena over extended periods. Siraj-Blatchford and Manni (2008) outline specific strategies for promoting sustained shared thinking. In outdoor environments, these strategies can be applied to authentic situations such as working together to understand why some objects float while others sink or investigating patterns in natural materials.
Effective sustained shared thinking requires adults to be genuinely curious and willing to explore alongside children rather than simply testing their knowledge. This collaborative approach is particularly well suited to outdoor environments where unexpected discoveries and genuine problems naturally arise. Careful observation is fundamental to supporting children's mathematical and scientific learning in outdoor environments. The Mosaic Approach (Clark & Moss, 2001) provides a framework for listening to children's perspectives and understanding their learning processes through multiple methods including observation, photography, and conversations.
In outdoor contexts, observation enables practitioners to identify emerging mathematical and scientific concepts in children's play and recognise individual children's interests and learning styles. Documentation through photographs and learning stories helps make learning visible and provides opportunities for reflection and extension. Technology can enhance observation and documentation in outdoor settings, with digital cameras and tablets enabling immediate capture and sharing of children's discoveries. Contemporary early years frameworks emphasise observation as central to assessment and planning processes. The Early Years Foundation Stage (DfE, 2021) requires practitioners to observe children's learning and development systematically, using these observations to inform next steps and identify any concerns early.
[bookmark: _Int_lr8kCHLz]Research provides strong evidence for the benefits of outdoor learning in mathematics and science. The Natural Connections project (Waite et al, 2016) found that regular outdoor learning experiences led to improved academic achievement, particularly in science, as well as enhanced motivation and well being. Specific research on outdoor mathematics learning demonstrates that natural environments provide rich contexts for developing number concepts, spatial awareness, and problem solving skills (Aasen et al, 2009). The variety and irregularity of natural materials challenge children to develop flexible thinking and apply mathematical concepts in novel situations.
Despite the clear benefits of outdoor mathematical and scientific learning, several barriers can limit its implementation. Practical challenges include weather conditions, safety concerns, resource limitations, and pressure to meet indoor-based curriculum requirements (Waite, 2010). Some practitioners may lack confidence in their own mathematical and scientific knowledge, particularly in outdoor contexts where children's questions may be unpredictable (Appleton, 2007). Risk aversion in early years settings can also limit outdoor learning opportunities. While safety is paramount, overly restrictive approaches may prevent children from engaging in meaningful mathematical and scientific exploration (Gill, 2007). The challenge is compounded by liability concerns and insurance requirements that often favour indoor, controlled environments over outdoor exploration (Appleton, 2007). Practitioners report feeling constrained by policies that prioritise compliance over learning, leading to outdoor experiences that are heavily supervised and prescriptive rather than genuinely exploratory (Appleton, 2007).
It can be a challenge in outdoor settings where traditional classroom resources are unavailable, and practitioners must recognise mathematical and scientific learning opportunities in natural phenomena and children's spontaneous play. Knight (2013) found that practitioners often struggle to identify the mathematical and scientific potential in outdoor activities, viewing them as purely physical or social experiences rather than contexts for cognitive development.
Successful outdoor mathematical and scientific learning requires careful planning and skilled facilitation, and practitioners should begin by thoroughly understanding their outdoor space and its potential for learning, then develop systems for regular, extended outdoor access (Watts, 2020). Professional development should focus on helping practitioners recognise mathematical and scientific learning opportunities in everyday outdoor experiences, develop questioning techniques that promote deeper thinking, and create systems for observation and documentation.
Conclusion
Adults working with early years children play a crucial role in facilitating meaningful mathematical and scientific learning through carefully planned outdoor experiences. The outdoor environment offers unique affordances that support authentic exploration and discovery, requiring practitioners to adopt specific pedagogical approaches to maximise learning opportunities (White, 2020).

It is evident that outdoor environments provide exceptional opportunities for supporting children's engagement with mathematical and scientific concepts through authentic, meaningful experiences (Watts, 2020). The theoretical foundations provided by constructivist learning theory, social constructivism, and affordance theory offer robust frameworks for understanding how outdoor learning supports development. However, realising these benefits requires skilled practitioners who understand how to recognise and extend learning opportunities, create supportive environments with appropriate resources, and engage in sustained shared thinking with children (Watts, 2020). The integration of theoretical understanding and research evidence creates a powerful foundation for supporting children's mathematical and scientific learning in outdoor environments. As early years education continues to evolve, the outdoor environment must be recognised not as a break from learning, but as a rich context where some of the most meaningful and enduring learning can occur (Watts, 2020).
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