	
	
	





Lauren spice 2405414
         ECEY5005
AWE AND WONDER SCIENCE MATHEMATICS AND THE OUTDOORS

PAGE 2 
PAGE 3
PAGE 4
PAGE 5















Evidence Outlining how you would use an outdoor environment to promote and support children's scientific and mathematic 

1. Photogby raph (Picture taken Lauren Spice Backgarden)
2. [image: ](Spice,2025,image1)

3. Discuss how the environment in the photograph could be used by young children to develop specific scientific or mathematical concepts  (1200-1400 words only referece the curriculum)  (1,197 words)
A group of 8 preschool children from a local nursery took a trip to one of the practitioner's gardens. Along with 3 qualified practitioners meeting the Early years framework child and practitioner ratios. For this activity a letter was sent to parents for children to arrive in appropriate clothing such as long top and long trousers with suitable footwear. 
The outdoor environment offers children a variety of patterns and meaningful opportunities to investigate mathematical and scientific concepts. Children see various of shapes from when they are born before they start to learn different shapes and patterns. The outdoor experience for children in this photograph can help children to develop enterprising, creative contributors by giving them the opportunities, to explore, be creative, take risks, and use their imagination, which supports the Welsh Curriculum (Welsh Government,2020a).

Water feature 

[image: ](Spice, 2025, image 2)
By developing children's scientific concepts, children can also use their imagination to find natural materials such as leaves, sticks, rocks, through guided play the practitioner will supply small jugs and buckets so children can pour water from the water feature and watch how the water flows down. As children pour or scoop water with the jugs provided, they develop the understanding of forces and the movement of the water, the pouring enhances them to observe the natural phenomena, gravity, flow and speed. This activity encourages children to test if materials will float or sink. Also, this will encourage children's observation skills and asking questions. According to the Welsh Government (2022) curiosity leads children to ask questions, do sticks float or sink? Will this leaf float? What happens if we pour water here? Which sinks the quickest? Water play is a powerful scientific and sensory experience, outside activities encourage children to learn about habitats around us and what uses the water
+feature such as different birds leave footprints on the stone/rocks. What insects are under the rocks by the water feature, are there any bugs or fish in the water feature. This can help children to connect with wildlife and its behaviour; develop curiosity about the natural world it can also link to scientific concepts. The water feature supports science and technology progression step 1, the children are exploring what's around them, making predictions and testing the stones and twigs in the water, giving the children the hands-on play and describe what happens as water moves. When practitioners add the jugs to the water when transferring water from the top watching the water run down, this is the progression step 2 when we talk about the gravity, flow and forces of the water (Welsh Government,2020c).  schemas in water play include Investigating, where children predict and test how twigs, stones behave in water, and Connecting/Comparing, where they group and contrast items that float or sink. Children also show transporting by moving water or objects between containers, comparing by filling and measuring volumes, and positioning by changing the angle or placement of objects to alter outcomes (Welsh Governement,2024).

Sorting, comparing, measuring                                                                                                                                      (Caz,2012).
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Activity 2
Practitioners will provide children with measuring tapes and ask them to collect materials like stones, leaves, and twigs from outside. The children then count, measure, and compare these items, which helps them understand basic mathematical concepts as they explore these materials. They sort the materials into groups based on size, colour, shape, or texture, and arrange them from smallest to largest or lightest to heaviest. This activity helps children use precise maths language and develops their numeracy vocabulary (Welsh Government,2020) The activity encourages them to investigate questions, make predictions, and justify their reasoning, introducing them to comparative reasoning and estimation. The activity supports skills like counting, comparing, recognizing shapes, colours and patterns, and identifying weight and length. The activity encourages staff to ask children questions, who can find the darkest leaf? Which stone is the heaviest? Prompting the children to test and share ideas. This promotes children’s problem-solving skills and develops measurement concepts.
Children can develop mathematical concepts by moving and counting their steps as they travel set distances. By comparing steps taken by different children to cover the same distance, they learn about variation in stride length and non-standard units of measurement. Activities such as predicting how far they can throw an object such as a twig, stone or leaf and measuring the distance using steps or measuring tapes help children estimate, measure, and compare quantities. Also repeating activities with different movements or objects encourages reasoning and problem-solving, while following instructions like "move forward five steps" develops spatial awareness and positional language.
Learning outdoors helps children develop curiosity and a connection with nature, allowing them to build on mathematical and scientific concepts through hands-on exploration. This supports children's understanding of key ideas such as forces, material properties, and natural phenomena, as well as mathematical concepts like counting and measuring. Outdoor experiences encourage children to use precise vocabulary, strengthening their communication and understanding, and helps them develop essential enquiry skills through investigation, prediction, and problem solving. This aligns with the Curriculum for Wales vision of learners who are ambitious, capable, and curious, and develop confidence through real-world experiences. This outdoor measuring, counting and comparing activity, supports progression step one as children experience a number and measurement through concrete multisensory tasks and progression step 2 when children estimate, justify reasoning use, compare language to explain differences. (Welsh Government,2019)
Children’s schemas also show learning patterns through comparing, sorting early classification and comparative reason step 1 and 2 and spatial awareness when arranging the natural resources (Welsh Government,2024).

Building a den using natural resources 
[image: ](Louise,2020).
The children engaged in spontaneous and imaginative play, gathering materials like twigs, leaves, and moss to build a mini-den. They invented stories about tiny habitats assigning roles and experimenting with different materials to create the warmest, driest, cosiest shelter. The children measured doorways, tested roof angles, and adapted supports when needed, learning from their successes and failures.


Practitioners facilitated and supported safety and problem solving, modelling careful observation, respectful handling habitat practice, to ensure the activity remained playful, investigative, and grounded in care for wildlife. Also providing the tools to help. The activity was initiated from the children as they collected the materials, shared ideas and measured and carried twigs. The children collected different stones to make a path and leaves for the roof. Den building is an enriching learning experience for both maths and science learning and for nurturing awe and wonder. The practitioner scaffolded and prompted the children ‘’which sticks are the strongest?’’, ‘’who will carry the next branch?’’ the children tested different twigs to see which fitted and balanced, counted and adjusted when twigs fell. 
One child initiated ‘’this could be a bug den? ’Using magnifiers provided, the children can observe any insects. This activity supporting measuring, ordering by size and non-standard measuring and estimation. Also, the science habitat, material properties.
This activity supports schemas and the mini‑den activity aligns with Progression Step 1 learning in both mathematics and science, with  signs of  progression Step 2 skills: in mathematics children used counting, ordering and non‑standard measurement (steps, hand‑spans, tallying materials) and began to estimate and compare results; in science they explored material properties, made observations about cause and effect (wet/dry)and started simple prediction, test, explain cycles.




Produce a risk assessment for the outdoor space provided in your photograph (on moodle no references needed 600-1000 words) 807 words

RISK BENEFIT ASSESSMENT

	Location / Activity:
	Exploring a natural habitat promoting scientific and mathematical concepts
	Date:
	17/03/2026

	Assessor:  
	Lauren Spice   (759 words)
	Review date:  
	



The boxes in the table below will expand as you type into them; pre-entered text is simply for illustration.  You should delete irrelevant items and replace with text relevant to your circumstances.
Your overall risk rating – Low, medium or high – is based on your judgement about whether the BENEFITS of the activity or opportunity outweigh the RISKS.

	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

	Water feature
	· Strengthens children’s interests, as they use jugs or buckets pouring water down.
·  encourages observation skills 
· Encourages curiosity
· Predictions
· Exploration 
· Loose parts
· Nature and wildlife 
· Scientific curiosity 
	· Drowning 
· Wet stones can be slippery
· Children may run by the water feature
· Algae can build up which can cause slippery stones
· Some rocks or branches could be sharp

· Children can be unsteady when carrying jugs of water.
· stagnant water can attract insects 

· Other materials can contaminate the water, and children may put their hands in their mouth

· Children may cut, scrape or bruise on stones, twigs

· Lifting heavy jugs
	Children and adults
	· Children will be closely supervised during all the activities 
· Aim to go on a sunny dry day 
· Limit how many children gather round the water feature 
· Stand back from the water feature if some stones have algae
· Remove sharp stones and sticks before children attend
· Support children when transporting water and supply small jugs
· Communicate with children when playing with the water feature to avoid putting hands in their mouth and to wash their hands after.
· To avoid cuts and bruises, children to walk and not run, observe what's around.
· Avoid lifting heavy objects/materials

	M/H




	Trees and woodland 
	· Observe weather changes
· Notice patterns in nature
· Encourages children to ask questions about nature, why do leaves change colour, why do they fall off the tree?
· Imagination 
· Exploration 
· Health & Wellbeing 

· Physical development, balancing, climbing, uneven ground
· Natural materials 
· Loose parts 
· Investigate wildlife


	· Loose branches may fall in windy conditions
· Children may be encouraged to climb 
· Low branches can cause trip hazards
· Uneven ground and may be holes 
· Long grass is full of wildlife which can attract ants, bees, other insects and ticks
· Stings or bug bites and children could have a reaction
· Hay fever 
· Pollen
· Nettles 
· Tree sap 
· Long grass can be a fire risk in warm dry weather
	Children and adults
	· Talk to children put boundaries in place such as we can observe the area but do not go in the long grass.
· 
·  Practitioner must be at this area at all times. Encourage the children observe different wildlife and insects around and what they can hear and not touch.
	M/H

	Playing with water and soil
	· Sensory play, touch feel, sound
· Physical development 
· How materials change when wet to dry 
· Splashing
· What habitat is in the soil or water
· Colour changes 
· Observation skills
· Making predictions
· Exploration
· Imagination
· Recognising patterns 
· Counting
· Measuring comparing and sorting 
· Natural phenomena 
· Causes and affects 
· curosity
	· Risk of slipping on wet or muddy areas 
· Can slip and fall, bacteria can cause infection
· What insects are in the water or mud
· Insect bites 
· Stings
· Hidden stones or sticks
· Water contamination 
· Mixing mud and water 
· Weather, hot or cold -can be icy 


	Children and adults
	· Checking the water does not have algae.
· Taking precautions by talking to children, telling them to avoid running in all areas.
· Avoid touching insects 

· Look in front of them to avoid tripping
· Weather conditions, sun hats and sun cream, long trousers in woodland areas and long tops to avoid bugs
· Cold weather long top and trousers, extra layer of clothes and coats, hats and scarf.
· Avoid hot or cold days 
· Must wash hands after playing with mud, or water.

	L

	uneven ground 
	· Develop balance and coordination 
· taking risks 
· teaching children how to navigate safely
· problem solving skills
· confidence 
· sensory 
· motor skills
· encourage for safe routes
· Scientific curiosity 
· Mathematic 


	· Cuts and scrapes from stones or twigs 
· Slide on loose rocks or debris

· Falls 
· Unbalanced 

	Children and adults 
	· First aid kit and trained first aid
· Report incidents/accidents
· ensure children have the right footwear and clothing 
· practitioners observe by the uneven ground to reduce falls, trips. 
· block high risk zones
· limit groups of children. 
· use games to stop them from running, no wheeled toys.


	L

	Weather conditions
	· Sensory touch feel rain 
· Problem solving 
· Scientific curiosity 
· Understand seasonal change 
· Motor development 
· Physical development 

	· Slippery rocks from rain 
· Hidden muddy puddles 
· Hidden animals or bugs from rain
· Ice on stones 
· Cold weather can affect children’s balance 

· Heat can cause fatigue 
· Sun may affect visibility
· Reduced coordination due to heat 
· Windy conditions, have a distance from trees due to branches falling 



	Children and adults
	· Provide waterproof clothing and wellies for rain and cold weather 
· Long sleeve tops and trousers 
· Sun cream and sun hat for warm weather 
· Talk to the children be cautious when moving stones due to hidden habitat
· Avoid icy days / increase supervision 

· Warm days / find sheltered areas 
· Encourage fluids 
· Check temperature and beware stones may be warm

	L/M

	Bird feeder
	· scientific development
· Measuring 
· Exploring habitat
· Curiosity 
· Watch how birds have their food
· Science
· 
	· Children could bang their head, or run into the bird feeder
· Splinters
· 
	Children and adults
	· Observe the bird feeder.
· No running

	L














4. Academic writing adults supporting science and mathematics outdoors 1800-2000 words 1,774





According to Bilton (2010) emphasised how the Outdoor environments naturally promote mathematical thinking through activities such as measuring, estimating, sorting, and recognizing patterns in natural materials Waite (2017) also notes outdoor learning also encourages scientific inquiry, as children are more likely to ask questions, test ideas, and observe cause-and-effect relationships when interacting with natural phenomena like water flow, shadows, or seasonal change. These experiences allow children to revisit concepts repeatedly, deepening their understanding over time.
  Adams and short, (2025); Kelly, et al., (2022) argues outdoors learning is a powerful setting where young children can explore, investigate, and engage directly with natural phenomena. Research shows that outdoor environments provide open minded and sensory opportunities, that draws children's attention, to handle the different materials (Loose parts) and experiment independently or as a group.
 The outdoor environment offers a powerful learning development for early mathematical and scientific concepts, as this allows children to observe real‑world processes, manipulate natural materials (Loose parts), and engage in inquiry‑based learning. Adults play a vital role to guide these experiences by designing enabling environments, scaffolding children’s thinking, and fostering curiosity. This essay evaluates how adults support and encourages children’s engagement with mathematical and scientific concepts outdoors, drawing on key theories, research, and pedagogical approaches.
Adults have a responsibility to protect and support children’s right to play by providing uninterrupted time, inclusive environments, and opportunities for exploration (Bruce, 2015). The Welsh Government (2022) emphasises play‑based learning as central to developing confident, capable individuals. Well,‑planned outdoor environments support autonomy, risk‑taking, and imaginative play, enabling children to develop a deeper understanding of themselves and their world.
Play is critical for children's social emotional, cognitive, and physical growth, which provides opportunities for exploring, creativity, and problem-solving. The United Nations Convention on the Rights of the Child states that every child has the right to rest, leisure, and play, which are essential for healthy development (UNCRC,1989; UNICEFF,2019). Outdoor play is essential for children's development, as it helps them develop essential skills such as problem-solving, critical thinking, and emotional regulation.  Activities such as gardening, building dens, water play, and balancing promote holistic development and provide rich opportunities for inquiry (Gray & MacBlain, 2012). For example, gardening supports scientific understanding of growth, change, and living things, while building dens involves spatial reasoning, measurement, and collaboration.
 
Piaget’s theory of cognitive development supports my activity with children using containers in the water features, as children engage in hands‑on exploration of natural materials (Loose parts) such as water, leaves, stones, and mud. This activity supports the development of early mathematical concepts such as classification, seriation, conservation, and spatial reasoning. Example when children pour water between containers, they explore different volumes and capacity. when children sort leaves by height, weight and colour, when children categorise the materials; by building mini dens for the bugs with sticks or stones, they investigate balance and stability, this promotes early scientific principles related to forces and gravity. However Piaget argued that such sensorimotor and preoperational experiences are essential for cognitive development, making outdoor environments ideal for early mathematics and science learning. (Piaget reference)
Practitioners observe and document learning through photographs, learning stories, and children’s own verbal accounts, using this documentation both to make learning visible and to revisit and extend investigations. By fostering collaboration—encouraging children to negotiate, test solutions, and communicate their findings, adults support social reasoning alongside scientific and mathematical understanding. This aligns with Vygotsky's view that adults scaffold learning by extending children's thinking, modelling language and providing enough support to go forward in learning (Gunn and Hedges, 2023; Cooke and Francisco, 2021).
Vygotsky’s sociocultural theory highlights the importance of social interaction and language in learning. the concept of the Zone of Proximal Development (ZPD) is particularly relevant outdoors, this theory supports the water feature activity above by allowing children to explore real-world phenomena through observation, pit allows prediction, and experimentation.mBy guiding children's exploration of water flow, volume, and material properties, practitioners help develop scientific concepts such as cause and effect, forces, and change. When adults scaffold children’s thinking through dialogue, modelling, and shared exploration. practitioners ask open‑ended questions during the activity  such as “What do you think will happen if we add more water?” or “what will happen to the stone?”, by doing these practitioners extend children’s thinking and support scientific inquiry. Sustained shared thinking.  As practitioners and children work together to solve problems or explore ideas. this is a key strategy rooted in Vygotsky’s theory and shown to be highly effective in supporting cognitive development (Siraj‑Blatchford et al., 2021).  
Throughout the activity, Outdoor environments naturally support Bruner’s approach by offering open‑ended materials (loose parts) and unpredictable phenomena that invite investigation. Bruner theory consists of three models’ representation, enactive, iconic, and symbolic. which is evident outdoors. Children first learn through physical action (enactive), then through visual images (iconic), and finally through language and symbols (symbolic). For example, a child balancing on the stones or twigs as the area was uneven, this experiences forces physically, then may draw the log or describe it, and later use mathematical language such as “longer,” “higher,” or “heavier.” Bruner’s spiral curriculum reflects outdoors, as children revisit concepts such as weight, distance, or speed in increasingly complex ways through repeated play.
 
The activitys above where all nature and as Froebel viewed nature as central to children’s learning and believed that play is the highest form of development. His “gifts” and “occupations” encouraged children to explore shape, pattern, and form — ideas that resonate strongly with modern outdoor learning practices. Natural loose parts such as pinecones, stones,, and sticks offer endless opportunities for mathematical exploration, this supports the mathematical concept, such as  counting, sorting, patterning, and measuring. Froebel’s holistic approach also emphasises emotional, social, and physical development, all of which are supported outdoors through risk‑taking, collaboration, and imaginative play.
 
.How Adults Support Mathematical and Scientific Learning Outdoors
The role of practitioners in early years settings is crucial in shaping children's understanding of mathematical and scientific ideas through responsive and developmentally informed practice, by recognizing patterns in children's play and designing learning experiences that extend their thinking (Welsh Government,2022). Early years practitioners gain insight into children's cognitive structures by paying attention to patterns in their play, such as schemas like trajectory and rotation. Recognising these patterns enables practitioners to design learning experiences that extend children's thinking in meaningful ways. Though creating rich, flexible outdoor environments with open-ended materials is central to supporting this learning. (Adams and Short,2025; nutbrown,2011).). 
Early years Practitioners enhance learning experiences by introducing mathematical and scientific language naturally through play and using open-ended questions to prompt prediction, reasoning, and reflection. An example of open and ended questions to enhance learning by modelling mathematical and scientific vocabulary naturally through play. Words such as  “measure,” “heavier,” “lighter,” “longer,” help children develop conceptual understanding. Vygotsky argued that language is a tool for thought, and practitioners who use rich vocabulary support children’s cognitive development. When adults think aloud — for example, “I wonder why this shadow is longer now?” — they model metacognitive strategies that help children articulate their own ideas. Siraj‑Blatchford et al. (2021) found that such interactions significantly enhance cognitive development. Outdoors, this might involve exploring how water flows through different channels, predicting which objects will sink or float, or investigating how many steps it takes to reach a tree. These conversations help children make connections, test hypotheses, and reflect on outcomes.
Practitioners often see repeated patterns of behaviour such as trajectory, rotation, or enclosure, which provides insight into children’s cognitive development (Nutbrown, 2011). Outdoors, schemas are often highly visible. Children may repeatedly throw stones (trajectory), roll logs (rotation), or build dens (enclosure). However, recognising these patterns, practitioners can design experiences that extend mathematical and scientific thinking.
 
 
The Welsh Government (2022b) emphasizes the importance of practitioners having a secure understanding of the Science and Technology and Mathematics and Numeracy Areas of Learning and Experience. The government has invested over £1 million between 2022 and 2023 to strengthen practitioner knowledge and confidence in these areas. Research suggests that confidence in these areas remains uneven, with many practitioners prioritising literacy and life-skills over mathematics. This indicates that professional attitudes and beliefs may present a greater barrier than funding alone, highlighting a significant challenge for early years practice. When practitioners view the outdoors as a dynamic and authentic learning environment, they are more likely to integrate mathematics and science into children's daily play. Recognising the outdoors as rich with natural mathematical and scientific phenomena can increase practitioner confidence in using spontaneous opportunities for learning, supporting the development of children's early numeracy and scientific understanding.
 Wallace, ( n.d.) stresses the importance enthusiasm for mathematics and science can indicate how well children understand and engage with these subjects. When adults are passionate about these fields, they create a positive environment that encourages children to be curious and want to learn. This leads to children developing a deeper understanding of the concepts as they explore and engage with the material. Adults who are enthusiastic about these subjects also provide better teaching strategies and resources, which enhances the learning experience for children.


conclusion
Adults play a crucial role in helping young children learn about mathematical and scientific concepts in outdoor environments. Theories from Piaget, Vygotsky, and others emphasize the importance of active exploration, social interaction, and language in learning. Outdoor play supports the development of physical, emotional, social, and cognitive skills, and is in line with policies such as the Curriculum for Wales. However, some adults may lack confidence in teaching mathematics and science outdoors and may face challenges such as limited resources. To overcome these challenges, adults can observe children's interests, use open-ended materials, and provide guidance without directing the learning process.By doing so, they can create rich educational experiences that foster curiosity, inquiry-based learning, and a love of discovery, ultimately helping children become confident and capable learners. Adults play a key role in helping children learn math and science outside. Although the outdoors offers many chances for children to explore, investigate, and solve problems, which helps them learn and grow in many ways. Theorists Piaget and Vygotsky show that children learn best by being active, interacting with others, using language, and having hands-on experiences with natural things. 
In Wales, outdoor learning is considered essential for helping children become curious and independent thinkers and is great for teaching math concepts like sorting and measuring, and science ideas like forces and cause-and-effect. This can help children make connections between their play and the real world by planning activities, working together, and providing support.Activities like playing with water, building dens, and exploring natural materials can help children learn math and science in a fun and interactive way.































5. For part 4 Education Sciences | An Open Access Journal from MDPI article from moodle to support part how does nature support preschoolers
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