
ECEY5005 
Science, Mathematics and the Outdoors 
AIM(S)
· To enable students to acquire skills, knowledge and enthusiasm relating to promoting holistic early learning in a range of stimulating and challenging outdoor environments.
· To develop students’ ability to identify and promote scientific, mathematical and numeracy learning within a holistic and cross-curricular early years context.

Learning Outcomes
Upon the successful completion of this module, the student should be able to:
· evaluate the principles and practice of providing young children with challenging outdoor learning environments which support holistic learning, curiosity, discovery, exploration and experimentation;
· analyse approaches to developing science, mathematical and numeracy concepts and how these approaches support early years frameworks and curricula;
· evaluate the role of children, adults and wider systems when developing early science, mathematical and numeracy skills
· organise their knowledge and learning through use of a range of information resources and present their work at the appropriate level.

AI Statement
I can confirm I have not used any AI tools in the research and creation of this assignment. I confirm that I have not presented any AI generated materials such as my own work. I confirm I have copies of my drafts, notes, and other resources I used which I may be asked to provide in evidence. 
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Part 2 – 1352
Learning Journey
A Summer Trip to the Beach on a Sunny Day  
[image: ]
                                                                              (Reference: Author’s Own)

Name: Child A 
 Date: 7th September 2026 
Curriculum links




10 AM:   
Walking along the pavement next to the beach there was a road and woodland area, Child A spotted a tree stump by the forest and went to have a turn at balancing on it. Child A noticed that when using their hands to come off the log that it was hot, Child A asked Child B why is it so hot and Child B expressed that it was because the sun was out and making it warm. The different coloured cars caught Child A's attention. Child A expressed 'I wonder how many red cars there are' I suggested we counted them whilst walking to the beach entrance, Child A proceeded to count        1,2,3,4,5 and then stopped as we arrived at the beach entrance. Elements of this link to Mathematics and Numeracy/ Science and Technology in the curriculum for Wales. (Welsh Government, 2020).[image: ]Source: (Eco Explorers Australia, 2026)


10:15 AM
Whilst walking onto the beach Child A noticed that there was a pile of shells and called Child B to come and see what they had found. Child A and B took their bucket over and collected them, Child B was counting while placing the shells in the bucket. All children      compared shells and had discussions about the different shapes of them; Child A was heard saying 'mine looks like an oval let's find more'.[image: ]Source: (Dreams Time, 2026)



[image: ]Child A noticed the sound of the seagulls flying around the beach. Child A noticed the seagull flying in the air and asked Child B 'shall we try fly like the seagull' they both proceeded to run around the beach pretending to fly like seagulls. Child A approached me asking why they can't get as high as the seagull and stay there, and I expressed that it was because gravity pulls us down. Child A expressed 'it smells like Fridays hear' linking to the fish smell on the beach that they often smell in school when they have fish and chips on a Friday. Elements of this link to Mathematics and Numeracy/ Science and Technology in the curriculum for Wales (Welsh Government, 2020).        Source: (Dyer, 2026)


10:30 AM 
Child A proceeded to collet shells/stones. Child A took a break by sitting on the sand, Child A asked Child B to join them and they both compared the shells/stones they had collected with each other. Child A recognised that the shells they had collected were all different sizes and said 'Child B shall we put them in order from smallest to    biggest' both then proceeded to compare sizes of shells. Child A called me over to show me I congratulated them both and asked if they could sort them any other way. Child B responded saying 'we can put them in piles of the same shapes'. Child B stated, 'this shell is very heavy' and placed it back down. Elements of this link to Mathematics and Numeracy/ Science and Technology in the curriculum for Wales (Welsh Government, 2020).[image: ]Source: (Learning With Outdoors, ND)



Child A & B then walked with the class towards the sea. Child A noticed the different look and texture in the sand as we got closer to the see. Child A asked 'why dies it change' I then explained it's because of the sea and that the sea tide changes throughout the day and not long ago the sea would have been on the patch of sand we were near. Child A took a handful of the wet sand and watched how it all such together when it was dripped. Child A expressed 'this sand is really tricky to walk on let's hold hands to help each other balance'. Elements of this link to Mathematics and Numeracy/ Science and Technology                                             in the curriculum for Wales (Welsh Government, 2020).[image: ]Source: (Damir, 2024)


10:45 AM
On the beach child A found sticks, Child A ran to Child B and stated, 'look at how long the stick I found is'. Child A then proceeded to collect sticks compare the size and then put whatever stick was the largest in their bucket. Child A then lined up the sticks from smallest to biggest. Child A then rearranged the sticks and counted how many they had collected. asked Child A, 'Could you find a stick longer than this one?' Pointing to the longest stick they had found. Child A picked up the longest stick and went to find a longer one. Child A independently carried on exploring all the different sticks and comparing their sizes. Elements of this link to Mathematics and Numeracy/ Science and Technology in the curriculum for Wales (Welsh Government, 2020).[image: ]Source: (7 News, 2026)






Child A discovered that the sticks could be used to draw and write. Chid A used a stick to write different numbers, numbers were random. Child B approached Child A and suggested 'we should ask everyone's age and then write it down'. Once they had wrote everyone's ages they worked out who was the oldest. Child                         [image: ]Source: (Goldswain, 2026)

A carried on by drawing different things that they could see such as tress. Child A asked Child B 'could you lay down like a starfish and ill use my stick to draw around you?'. Elements of this link to Mathematics and Numeracy/ Science and Technology in the curriculum for Wales (Welsh Government, 2020).

11:00 AM 
[image: ]While walking around the beach, Child A began exploring different things on the beach. Child A noticed some grass and leaves on the beach and asked why they were there. I explained that grass can sometimes grow on the beach and that the leaves were from the woodland area beside the beach. Child A noticed a butterfly on a leaf and said, ‘Look at how pretty it is and all the different patterns on its wings’. Child B ran over to see the butterfly and said, ‘Look at all the different colours. Child A suggested, ‘We should take a picture to try to draw the patterns at school’ I responded, saying, ‘Great idea!’ Elements of this link to Mathematics and Numeracy/ Science and Technology in the curriculum for Wales (Welsh Government, 2020).Source: (Leonard, 2022)








I asked the children, ‘What living things can everybody see on the beach?’ Child A looked around the beach and found many animals such as ants, dogs, centipedes, and more. Child A then asked, Child B is a plant a living thing?’ Child B r[image: ]esponded, saying, ‘Yes, I think so because it                        grows like us.’ I encouraged both children to look around and investigate whether different objects are living or non-living. Elements of this link to Mathematics and Numeracy/ Science and Technology in the curriculum for Wales (Welsh Government, 2020).Source: (Mchale, 2020)


11:15 AM 
[image: ]The weather became warmer as the sun was shining onto the beach. Child A noticed saying ‘Is anyone else very warm?’ Child A remembered that they had water in their bags, and each sat to drink some. Child A walked into the shade and said, ‘It’s not as warm here’.  I sat beside the children and asked how they think the warm weather affects them and the environment. The children began comparing how the temperature felt in the sun and in the shade. Child A then noticed that the sand felt warm and began touching different areas of the beach to compare them. The children counted how many steps it took them to walk from the sunny area to the shade. Elements of this link to Mathematics and Numeracy/ Science and Technology in the curriculum for Wales (Welsh Government, 2020).Source: (Tomch, 2026)






11:30 AM 
The children began to come together and talk about what they had discovered during their time at the beach. Child A talked about the different shells and stones they had found and how they had compared their sizes. Child B talked about the sticks they had collected and remembered how they had lined them up from smallest to biggest. The children also discussed playing with the sand and watching how the water moved across it. I sat with the children and asked, “What did you discover today?” Child A talked about the butterfly they had seen and how they noticed the patterns on its wings. Child B talked about they drew in the sand.
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Part 3 – (801 Words)
	Location/Activity:
	Exploring the outdoors: Sunny Beach Day 
	Date:
	8th September 2026

	Assessor:
	Hannah
	Review Date: 
	8th September 2027



	Activity 
	Benefits
	Hazards/Risk
	Who's is at Risk? 
	Control Measures 
	Risk Rating 

	Walking to and arriving at the beach 
	· Children can explore new environments/ surroundings 
· It can develop independence
· Encourages children to recognise changes in surroundings 
· Physical development is developed
· Provides opportunity to explain, road safety, direction and distance to the children
	Getting lost or falling
	Children and adults
	· Adults counting the individuals before leaving
· Adults write and bring a name list
· Adults being given groups of children to supervise 
· Giving clear boundaries and safety rules before entering the beach
· Checking that children are wearing suitable footwear
· Checking the surrounding that you are walking on 
	Low (3)

	Exploring the beach
	· Exploring nature to developing awareness of their environment 
· Encourages curiosity through understanding what they can see, hear, smell and touch
· Developing scientific concepts through observation
· Supports physical development 
· Children can ask questions and discover surroundings independently
	Uneven ground, rocks, and holes in the ground causing someone to trip and fall
	Children and adults
	· Children remain in the agreed area
· Adults observe and remind children to take their time#
· Adults observe and check surroundings before children explore 
· Rocks, holes and other obvious hazards are brought to children's attention
· Adults break up to be with small groups of children and stay with them
	Medium (6)

	Playing with sand
	· Provides sensory exploration
· Supports mathematics and numeracy
· Encourages scientific exploration of wet and dry sand 
· Creativity is developed as children can draw
· Fine motor skills develop through digging, scooping and pouring 
· Enourages team building
	Sand going in eyes or mouth
	Children 
	· Encourage children to not throw sand or put it in mouths
· Adults reamin to observe children closely 
· Children are reminded to look around while playing with sand 
· Adults should check the sand for any unsuitable/dangerous objects before letting children play with it
· Hands should be cleaned after playing with sand
· First aid kits should be carried and should be administered correctly if sand goes in a child’s eye
	Low (3)

	Playing near water 
	· Scientific learning about water, movement and cause and effect
· Children can observe how water close to the sand changes the texture of the sand 
· Children can predict what will happen when the water moves
· Supports communication as children discuss tghe water
· Real-life scientific investigation opportunities 
	Children getting too close and falling in water
	Children 
	· Place cones to keep children a safe distance from the water
· Closely supervise, do not allow children to enter the water
· Children are made aware of why they need to be careful around the water
· Regularly taking head counts 
· Keep an eye for any weather changes and leave if it turns bad 
	High (10)

	Collecting stones, shells and sticks
	· Develops counting skills by counting how many objects children collect
· Supports sorting
· Encourages children to compare
· Children can independently investigate their environment 
· Children can use mathematical language 
	Sharp edges or small objects being placed in mouths 
	Children 
	· Adults check materials before children handle them
· Remind children to not put anything in their mouths
· Check the area and remove any unsuitable objects
· Adults observe children whilst they collect objects 
· Mark an area that children should be collecting objects from
	Low (4)

	Lining up sticks
	· Mathematical thinking through ordering, comparing and measuring
· Develops problem-solving as children decide how to arrange the sticks 
· Can devlop counting skills
	Children may fall over sticks left on the ground
	Children 
	· Keep the children in one area and observe where they place sticks
· Adults supervise children with the sticks
· Adults remove sticks that look to sharp
· Check sticks to not create too big of a trip hazard 
· Remind children to be safe with the stick and keep them near the ground
	Low (3)

	Looking at plants 
	· Scientific understanding of living things and their natural environment 
· Encourages children to observe the environment around them
· Children can compare
· Supports children communication and language through description 
· Teaches them to care and look after their environment 
	Children may touch plants or insects that could cause irritation
	Children 
	· Encourage children to observe rather than touch
· Ensure close supervision
· Children are reminded not to place anything in their mouth even if it looks like food 
· Hands should be cleaned after incase children touched anything 
· First aid kit for if a child sustained injury 
	Low (4)

	Weather and sun
	· Allows children to discuss and observe changes in the weather 
· Supports scientific concepts such as, sunlight, wind and temperature 
· Encourages children to describe what they see and feel 
· Compare weather conditions 
· Teaching children how weather can change the environment 
	Sunburn, overheating or dehydration
	Children and adults 
	· Check weather forecast before
· Provide drinking water
· Ensure appropriate clothing and sun protection
· Go to shade where possible 
· Cancel/shorten activity if weather conditions become unsafe 
· Adults should also have appropriate clothing and sun protection 
· Monitor for signs of becoming too hot and heat stroke
	Medium (6)





Part 4 – Evaluate how Adults Working in Early Years Support and Challenge Children to Engage with Mathematical and Scientific Concepts in an Outdoor Environment
4.1
Outdoor play gives children an opportunity to learn in a new environment and explore the world around them. Outdoor play provides an opportunity for children to develop independence, curiosity, communication and problem-solving skills (Waite, 2011). Children can develop mathematics and science skills through outdoor experiences such as exploring natural materials, and the weather (Bilton, 2010). The adult plays a role in ensuring the environment supports learning experiences and plans to support children’s development (White, 2014). It is important that children can explore independently with little adult input. Through the Curriculum for Wales (2020) an enabling adult provides open-ended resources, asks open questions and provides experiences that will deepen children's learning and development (Estyn, 2024). This portfolio will evaluate how adults support and challenge children's mathematical and scientific learning in the outdoors.
4.2
Taking children outdoors gives them the opportunity to be creative and develop their mathematical and scientific skills naturally. Counting, sorting, measuring, estimating, ordering, and recognising patterns are all important mathematical skills that children can develop outdoors (Montague-Smith, 2012). Children can build these skills, through resources that they choose, using their imagination in the outdoors. Resources that can be used for science and maths include sticks, stones, shells and sand (Tucker, 2014). The Curriculum for Wales (2020) suggests, ‘learners should be able to represent, connect and apply a concept in different ways and in different situations.’ This can be supported outdoors as children have opportunities to use their mathematical and scientific knowledge in different situations and through practical experiences. 

The outdoors offers practical experiences that will develop children’s mathematical skills. Practical experiences support learning by challenging how the brain processes information (HWB, 2023). Sargent (2015) highlights the opportunities that outdoor environments provide for developing early mathematical skills through practical activities. Children can explore different mathematical ideas through their own interests and play, rather than always being given a planned mathematical activity. This gives children the opportunity to choose what they want to use without immediate adult input benefiting the child by developing their independence, decision-making and confidence whole exploring their own ideas (Welsh Government, 2020).
Estyn (2024) highlights the role of the enabling adult in observing children when playing and recognising when there are opportunities to extend the child’s mathematical skills. For example, an adult could observe a child collecting sticks and notice that the child is comparing the size of them. The adult could then extend the child’s learning by asking ‘which stick is the longest?’ or ‘how could we find this out?’ These questions give children an opportunity to use their own ideas, with the adult providing support and challenges (Sargent, 2015). Cockcroft (1982) also highlights the importance of children developing mathematical language through talking about and explaining mathematics. In this example, using words such as ‘longest’, ‘shortest’, and ‘smaller’ helps children develop their understanding of mathematical concepts within a meaningful outdoor context.
Vygotsky’s (1978) sociocultural theory suggests that children can develop their learning through interactions with more knowledgeable others. This can be linked to the role of the adult, as adults can provide support and guidance when children need it, while still allowing children to explore and develop their own ideas. Adults must recognise when to support a child and avoid redirecting the child’s learning (Bilton, 2010). For example, when a child is comparing sticks, the adult can ask questions to encourage the child to think about length rather than giving them the answer. As the child becomes more confident, the adult can reduce their support and allow the child to continue independently.
4.3
Adults play a role in supporting children to develop their mathematical skills in the outdoors. Rather than directing children’s play, adults can observe how children are using the outdoor environment and identify areas where further support may be needed (Richardson, 2014). Adults can also plan and prepare an environment that provides children with a range of suitable resources and materials to explore (White, 2014). This can include natural materials and resources that allow children to develop their own ideas during play. 
The adult can also support mathematical and scientific learning through conversations with children, allowing them to explain what they are doing and why. Open-ended questions can encourage children to think, investigate and find their own solutions rather than relying on the adult to provide an answer (Tucker, 2014). This means that the adult’s role is not always to lead the activity, but to recognise when support may help to extend the child’s learning. This approach is also linked to Forest School, where children are given opportunities to explore the outdoor environment, make choices and develop their learning through practical experiences (Forest School, 2026). Adults support children by providing appropriate guidance while allowing them to take an active role in their own learning (Waite, 2011). 
4.4
By challenging children’s mathematical thinking, adults can encourage children to move beyond giving simple answers. Problem-solving encourages children to explain how they know something rather than just giving a simple answer (Montague-Smith, 2012). For example, instead of asking ‘Which stick is the longest?’ the adult could ask, ‘How do you know?’ allowing the child to use their mathematical reasoning. Children should be allowed to experience different outdoor environments and resources so that the objects they explore are not fixed and offer different ways to solve mathematical problems. Children will learn to make predictions and then investigate whether they are correct by using a variety of objects (Sargent, 2015). 
When children are problem-solve, they will learn and develop more mathematical skills, such as mathematical reasoning. Challenges encourage children to explain their choices and listen to other children’s ideas (Montague-Smith, 2012). The Curriculum for Wales (2020) connects to this as children can apply and connect mathematical concepts in different situations. Within the curriculum for Wales, adults support children’s learning through practical experiences and play-based learning. Instead of just giving children answers, adults show them how to find maths in nature (HWB, 2024).
A similar approach can be seen in Finland, where the National Core Curriculum for Early Childhood Education and Care recognises the natural environment as an important place for learning. Children are encouraged to explore, experiment and investigate their surroundings rather than always taking part in adult-led activities (Finnish National Agency for Education, 2022). This is similar to the Curriculum for Wales (2020), as both encourage children to learn through practical experiences. In outdoor mathematics, children can use natural resources to count, compare, measure and solve problems, while adults support and challenge their learning.
4.5 
Outdoor environments give children opportunities to explore and investigate the natural world (Brunton, 2010). There are many scientific concepts that can be discovered in the outdoors, including plants, insects, animals, sand, water and weather. Adults should be aware of the way in which children develop scientific understanding, e.g. observing, asking questions, investigating, and discussing what they notice (Sargent, 2015 & Devereux, 2007). Linking to the Curriculum for Wales (2020), children should be given independence to build curiosity and scientific thinking in the outdoors. 
Children can develop scientific understanding through natural outdoor experiences. For example, children may notice that plants change in size or colour, or they may find insects in different places and wonder why they move (White, 2014). Adults can encourage this learning by giving children time to investigate and allowing them to share their own ideas. Children can also make predictions about what might happen and then compare with what happens. This can help children develop curiosity and confidence when exploring scientific concepts. Outdoor environments also provide opportunities for children to revisit their ideas and notice changes over time, such as changes in the weather, plants or animals (Wilson, 2018).
The Reggio Emilia approach recognises the importance of the environment in children’s learning. Reggio Children explains that the environment is an educator and that children learn through exploring and developing their understanding (Reggio Children, 2026). This links to outdoor learning because children can use natural resources and their surroundings to explore, investigate and develop their own ideas. This also links to the Curriculum for Wales (2020), as children are encouraged to explore the world around them and develop their own ideas. Adults can use outdoor experiences to help children learn about nature, animals, plants and changes in the environment. This gives children opportunities to learn through real experiences. 
4.6 
Adults play a role in recognising the children’s interests in the outdoors to then further develop their learning. Children may show interest in the toy insects in the classroom an enabling adult should recognise this and then plan to take children into the outdoors and do a mini beast hunt to further the children’s scientific knowledge. Children should be given time to explore and never be rushed to ensure their learning is supported through exploration (Brunton, 2010). Enabling adults can challenge children by encouraging children to compare, observe, notice changes and make predictions (Sargent, 2015). Children can then be asked to explain their findings and ideas. 
Adults do not always need to tell children the correct answer; they should instead give children time to investigate and realise their mistakes. In the outdoors there are many scientific experiences that children can do independently without adult interaction or support. Children can test their ideas through practical experiences, furthermore, positively impacts their confidence, curiosity and independence (Waters & Rekers, 2019). These experiences heavily link with the curriculum for Wales and the Science and Technology areas of learning (Welsh Government, 2020). 
Froebel believed that children learn through play and first-hand experiences. He placed importance on children having opportunities to explore nature and the outdoor environment. Outdoor play allows children to investigate things they are naturally interested in. Children can learn by doing, exploring and observing, rather than only being told information. The adult's role is to support children's play and learning, rather than control everything they do. Adults can notice children's interests and provide opportunities to develop them further. Froebel's ideas support the importance of giving children time and freedom to explore outdoors (Froebel Trust, 2023). This aligns with the Curriculum for Wales (2020), as children are encouraged to explore and make sense of the world around them.
4.7 
Children should be enabled to lead their own learning at a pace which suits them to foster independence, curiosity and decision-making (Tovey, 2013). The Montessori approach encourages independence in an environment that allows children to choose and explore. Montessori also suggests that adults should observe and avoid directing the children, linking to outdoor learning as children choose natural materials and activities that interest them (Montessori, 2026).
An approach that also values children’s independence is Reggio Emilia. The Reggio Emilia approach emphasises that the environment is one of the main components of a child’s learning and development (Reggio Children, 2026). Children should have opportunities to independently explore their environment and develop their own ideas through the Reggio Emilia approach. Both approaches recognise the importance of allowing children to explore, while the adult provides an environment that supports their learning (Montessori, 2026; Reggio Children, 2026).



Adults should be aware that when supporting children's learning, too much intervention could interrupt children’s exploration, but equally too little involvement could mean the adult misses an opportunity to extend learning (Maynard and Waters, 2014). Adults should first observe the child and then decide when they should involve themselves (Waters and Rekers, 2019). This can help the adult to find a balance between allowing children to lead their own learning and providing support when it is needed. For example, during the beach experience, children were able to choose what they wanted to explore, while the adult observed and used questions to extend their learning when appropriate. This allowed the children to remain involved in their own learning rather than the adult directing the activity.
4.8 
Outdoor environments provide children with meaningful opportunities to develop their mathematical and scientific understanding through practical experiences. Adults have an important role in observing children’s learning, providing appropriate support and introducing challenges when they are needed (Waite, 2011). Adults can support children by providing suitable resources and experiences that encourage mathematical and scientific learning (Bilton, 2010; Brunton, 2010). However, adults should avoid taking over children’s learning, as children also need opportunities to explore and investigate their own ideas.
Children should be able to lead their own outdoor learning while adults provide support and challenge when appropriate. This balance can help children develop independence, curiosity, problem-solving and reasoning skills (White, 2014; Tucker, 2014). The Curriculum for Wales (2020) supports children in applying and connecting their learning in different situations. Therefore, outdoor learning can provide children with meaningful opportunities to use mathematics and science in real-life experiences while exploring their environment and following their own interests.
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