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1.The Beach
This is a Talland Bay beach in Cornwall.
[image: ]Source: polruanholidays, ND.
2.The Key Features
There are many opportunities for children to be exposed to mathematics and science whilst visiting A beach. From the above picture, the three features which will be looked at, in more depth will be:
. The rockpool
. Loose parts
. And finally, the Sand.
	Feature
	

	The Rock Pool
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. Rocks
. Fish
. Shells
. Crabs
. Flatworms.
. Star fish.
. Limpets.
. Sea moss.
. Pebbles.
. Water.
	The Rock Pool
Reggio Emilia has stated the importance of firstly observing what interests the child (Stoudt, 2021). Could it be the water? The sea creatures? The pebbles and stones? The seaweed or sea moss? Or maybe the reflections on what they observe on the water surface.

Rock pools are rich in plant and sea life. Children can observe and study these close, handling them carefully or using nets and containers. They may observe crabs, fish, snails, worms, flatworms or limpets (Matthews, 2020). 

Rock pools also give children opportunities for science, mathematics and mathematical language in a holistic way (Horvath, ND).

Providing children with additional tools will enhance this. For example, providing a range of buckets, clear containers, nets, scoops and plastic gloves (if chosen) will encourage the children to dip in the pools using their chosen resource and explore their catch. 
This encourages lots of vocabulary and concepts: 
Size: big/small shells/fish.
Order: first/second. 
Length: long/short worms/shells/seaweed.
Pattern: markings and movement.
Counting: how many legs/ fish.
Capacity: full/empty buckets.
Weight: heavy/light.
Magnifying pots/glasses also give children opportunities to examine their catch close. Cameras are also beneficial in the children taking photographs of what interest them. These photographs help with memory skills and can be used for further research back in the setting using identifications books or the internet.
There are also opportunities to support any schemas; 
Trajectory: dropping pebbles
Rotation: mixing the water with a stick.
Enclosing: using pebbles or sticks to enclose part of the pool.
Enveloping: covering back up found crabs, fish.
Transporting: water.
Connecting: Linking rock pools with the sea.
Positioning: Where they place objects
and lastly Orientation: Climbing high onto the rocks, or maybe low in the pools. 
Rocks also offer opportunities to discuss forces and gravity as they jump on and off them. 
Observing reflections on the water's surface, conversations on symmetry, same and different may happen. ‘Why does my face wobble on the water?’ Moving the water in a variety of ways to see what happens. Using a range of tools to make waves and ripples.

	Loose Parts
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. Shells.
. Seaweed.
. Driftwood.
. Rocks.
. Pebbles

	Loose Parts
Loose natural parts which are found on the beach in their natural habitat are open ended and lend themselves to many science and mathematical concepts. It allows children to be curious and offer opportunities for sustained shared thinking and open-ended questions; why? Where? And how did they get there? 
Providing bags, baskets and containers encourage the children firstly to collect their chosen items. What happens next is down to the child. They may enjoy observing their collections using magnifying pots and glasses or sorting them into categories of size/shape/same/colour or patterns. 
Driftwood makes excellent mark making tools to draw pictures in the sand or to create frames for 3D pictures using their collections.
Bringing their collections back to the setting offers many uses. They may be added to playdough, mud kitchens, construction, mixing areas or for craft projects.
Loose parts also provide opportunities for schemas (Thornhill, 2015).

	Sand
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. Wet.
. Dry.
	Sand
The beach offers opportunities of space and spatial awareness. It also offers space for large gross motor skills. Young children use movement to find things out (White, 2016).
Sand provides uneven surfaces to walk on which according to the National Health Service (2011) supports the vestibular system (Child's balance)

Providing buckets and spades encourages sandcastles to be built; Conversations around textures and consistencies, comparing and positioning may naturally occur.
Sandcastle building encourages concepts of capacity/volume: full/empty/ more and less.

Providing found sticks/driftwood allows the children to mark make in the sand on a large or small scale.

Offering magnifying pots to look at the sand closer to see the tiny grains of different colours and weight may be of interest.




From the Welsh numeracy framework, it states that early year's children should have strategic competence, be able to communicate using symbols, understand the number system, gain a relationship with the number system, use of calculations, measurement, shape, space, position, collecting data and represent the data. As you can see a simple visit to a beach may cover all these skills over several visits (Welsh Government, 2021b).
The Foundation Phase (2015) also states that children develop skills, knowledge and understanding of mathematics through oral, practical and play. Exploring the beach certainly provides these conversations and the following opportunities:
. Identify processes and connections.
. Represent and communicate.
. Use number facts and relationships.
. Calculate using mental methods.
. Length, weight, mass, capacity.
. Time.
. Temperature.
. Pattern.
Science/Knowledge and understanding of the world: The beach offers the following opportunities:
. Observe differences between plants and animals.
. Identify some animals and plants that live in the outdoor environment.
. Learn about the senses that those humans and animals have.
. Identify the effects the different seasons have on some animals and plants.
. Develop and awareness of man-made and natural materials.
New Curriculum 2022:
Science and Technology
The visit to the beach covers the following statements of learning:
. They can be curious and search for answers to understand and predict phenomena.
. Knowledge of the world being full of living things which depend on each other for survival.
. Exposed to matter and the way it behaves defining our universe and shapes our lives.
. Experiencing forces and energy which provides a foundation for understanding our universe.
Mathematics and Technology
. Compare relationships between number and quantity.
. Relationships involving shape, space, shape and position and measurement focuses on quantifying phenomena in the physical world (Government Wales, 2015).

Before taking part in any activity a risk assessment of the activity must be complete. This risk assessment then needs to be shared with everyone involved.
3.Risk Assessment
	Activity
	Benefit
	Hazard
	Who
	Prevention
	Risk rate

	Exploring rock pool and the surrounding sand.
	. Understanding living things, lifecycles and habitats. Seeing living creatures first-hand.

. Exposed to mathematical concepts in a fun and play experience.
Learning with others. Opportunities to use gross and fine motor skills. Gain knowledge and understanding of the environment making connections with rock pools, sea and sand.

. Textures: wet/dry sand.
	. Crab pinch.





. Uneven sand/rocks surrounding area which may cause trips or falls.
Drinking the dirty pool water.

. Drowning.








. Sand in eyes.


	. Children
. Adults
	. Discussions about handling the sea creatures and their potential hazards; for example, the crab's pinchers.

. Discussions before visits about the variety of surfaces. Discussions about rocks slippery when wet. Move slowly. Appropriate footwear must be worn. Discussions about the dirty water which could potentially make them sick. Take water and cups and make it accessible for them to drink if thirsty.

. Adult supervision always around water.


. A first aid trained adult. First aid kit containing eye wash.

	Medium

	Exploring the natural loose parts.
	. Exploring natural materials found in their natural habitat.

. Exploring textures and patterns. 

. Mathematical concepts for example: counting, sorting, matching, shape, length, size and weight.

. Open ended resource encourages imagination and creativity.

. Opportunities to problem solve.

. Gross and fine motor opportunities.

	. Potential splinters on driftwood.

. Choking.

. Broken Sharpe edges on shells.

. Wandering or lost child.




	. Children
	. Educate and show the children how to collect natural objects safely. Through discussions and collections, talk about how fragile and Sharpe edges of broken shells can be and that natural pieces of wood may be rough and cause splinters. Show them how to carefully handle them and not to put anything in their mouth.
. First aider and first aid box in attendance.

. Before visiting any open spaces discuss ‘golden rules’ together. These rules should contain staying together and not wandering off alone.
. Correct adult to child ratio for an outdoor visit.
	. Low

	Exposure to water: Rock pool and sea.
	. Making Connections from to sea to rock pool.
. Collecting, carrying and pouring.
. Learning about what creatures live in water.
. Shallow and deep concepts.
. Mathematical concepts: full/empty. Heavy/light. More/less. Counting. Big/small waves. Opportunities to problem solve.
. Gross and fine motor skills.
. Observing water in a variety of ways.
. Spatial awareness. Sea maybe far away one visit and near on the next.
. How many steps to the sea and how many wany waves to jump.
	. Drowning.
	. Children
	. Supervision by an adult must be always available.

. Discussions around water safety beforehand. 

. Showing them that some rock pools are deep, and some are shallow. 
	. Low.

	Season and tide changes
	. Learning about the changes that happen through visiting during a variety of seasons and tide times. Understanding of how the sea moves and how the seasons change.

. Understanding the world that they live in.
	. Not wearing appropriate clothing. For example, sunhats, cream and cool clothing on a warm day.

. Sun burnt skin.

. Sun stroke.

	. Children 
. Adult
	. Check weather focus beforehand. Plan the day around the days weather.

	Low.

	 Rocks
	. Develop core muscles and gross motor skills in climbing and balancing on uneven potentially small uneven surfaces.

. Help develop vestibular sense.

. Mathematical concept of understanding forces and gravity. 

. Textures: wet, cold, slippery.
	. Trips, Slips or falls.
	. Children.
. Adults.
	. Expose the children to lots of opportunities to balance, climb and jump.

. Adult available to support the children who want to explore the rocks but just need a hand to gain confidence.
	. Low.



Maslow's Hierarchy of needs. To promote learning outdoors it is necessary for the adult to be aware of the children’s essential needs. This level of needs can be defined using Maslow's Hierarchy of needs pyramid. The crucial needs form the base of the pyramid. These must be met before you can support the children's higher needs. This pyramid indicates what young children need, to feel safe, connected and ready to learn (Tanner, 2020).

[image: ]
Source: simplypsychology.org
Once a child feels safe only then can learning take place. The United Nations Rights of the Child states: 
Article 3: The best interest of the child must be a top priority, 
Article 6: Every child has the right to life, 
Article 12: Respect for the views of the child, 
Article 13: Freedom of expression, 
Article 15: Freedom of association,
 Article 19: Protection form violence, abuse and neglect, 
Article 23: Children with a disability, 
Article 28: Right to education 
and Article 29: Goals of education. (UNICEF, ND). These rights need to be executed when writing a risk assessment.
[image: ]
Source: Gill, T. (ND)
The beach allows the children to assess risks themselves. Adults can underestimate the capabilities of young children. Children need challenges and risks within a framework. Through conversations beforehand ‘Golden rules’ are established with the children’s thoughts and ideas of what risks are and how they can be prevented. Children need to manage their own physical and emotional threat (Gill, ND). 
This is supported within the Enabling Pathways document 2021, it states that children’s views are listened to and valued (Welsh Government, 2021).
Discussions about confidence, feelings, appropriate clothing, weather changes when outdoors are some of the discussions needed when compiling a risk assessment. These conversations can diminish any anxieties and worries beforehand. Children feel safe and secure if they know what's expected.(Coastal Gardener, ND).
The Scandinavian countries are very liberal in their exposure to ‘risky’ play. All who are involved in the care and support towards the children come together, creating a collective approach (Gyllencreutz, 2018). When collective learning is lost, then adults become scared of being blamed or sued. When this happens, the children are prevented from experiencing handling a challenge fully which leads to the loss of a learning experience. 
If children are not exposed to these risks, they can become careless and fearful this can have a detrimental effect on their learning. Children who have been exposed to setting challenges are not afraid to make mistakes, and are confident to try new experiences (White, ND).
4. Science and Mathematics Theorists   According to Zippert, the mathematical experiences which young children receive in their early years, (especially before the age of two) will have a lifelong impact on their mathematical experience in their later years. This highlights the importance of making these experiences as positive as possible. (Zippert, 2018, p.1-34). Montessori believed that babies from birth to six years have absorbent minds and when their ‘human potentials are established’ (Cited: Aubrey, 2019, p.24-36). This supports the importance of early exposure to Science and mathematics.
Johnston also believes that young children under the age of two need to be exposed to mathematical language in everyday activities. She also highlights the potential of mathematical thinking in their everyday routines (Johnston et al., 2020). 
The adult's role during these early years is to be a ‘narrator’ exposing young children to science and mathematical terminology attached to everyday activities. This supports Bruner's theory that a child builds on knowledge by revisiting themes throughout their life which gives them greater depth, the earlier to this exposure the better impact. Malaguzzi also supported this theory. However, Piaget believes that learning is a process and that children pass through ‘predetermined stages (Cited: Aubrey 2019).
Through different problematic situations children will learn general mathematical concepts and processes which they can adapt to each situation. A variety of situations which can be adapted, using the same concept will create a stronger number of cognitive pathways (Clements et al, 2011).
In the ‘Foundation Years’ article Steiner also believed this to be true and claimed that integral learning was more beneficial than subject based. He was convinced that mathematical language and concepts were grasped in a practical manner as part of everyday life (Foundation years, ND).
It is a well-known fact that Montessori and Malaguzzi were convinced that this way of learning was the most beneficial. In a 2015 report written by the Department for Education it states that children following the Montessori programme demonstrate greater gains in mathematics and social problem solving.
Both Emilia and Froebel suggest that young children are influenced by everything around them, and that they have unlimited potential to learn in the right environment (Froebel Trust, ND) and with the right adult who can observe their interest and create an environment which reflects and challenges them (LeBlanc, 2012b).
 Learning through everyday routines and play situations are fun and allows the child to be engaged in what they enjoy. However, Vygotsky believed that for high involvement and high levels of learning to take place assistance from an adult or ‘capable peer’ needs to be present. According to Vygotsky the importance of ‘scaffolding’ which is teaching by modelling first. He believed that once this has happened, and the child has shown success only then can the level of support be reduced (Kurt, 2020).
Vygotsky also created the ‘Zone of Proximity’ to show the importance of people in a child’s life. He suggests that children need a range of people in their life to grown and learn. Dewey is also a believer in the importance of learning with others (Cited: Aubrey, 2019). Froebel also supported the importance of relationships with a child between themselves, parents, family and the wider community (LeBlanc,2012a).
[image: ]Source: iteachu, 2020.
Rojas and Truxaw (2014) also suggests that adults using open ended questions promotes high levels of learning and involvement. Sargent (2018) claims that young children have lack of experience with open ended questions within their day to day living and would struggle with scientific open-ended questioning. 
Allowing a child time to absorb their environment is essential. Malaguzzi states that the environment is the third teacher in a child’s learning. By allowing the children to follow their interest (Child led) only then can the true learning happen. Skinner and Bandura also advocate the importance on a child’s environment believing that their environment will shape their learning and behaviour (Cited: Edinyang, 2016).
Exploring environments in a playful, non-structured and child led way inspires children to make connections between mathematics, science and their environments (White, 2011). 
Giving children positive connections with nature will help them to appreciate the beauty of it, only with this understanding will they acknowledge why we need to look after it (Keeler, ND).
A visit to the beach offers children opportunities to explore and initiate their own learning. A child can create and follow their own interest supported by an enthusiastic adult who is there to learn with the child. The McMillan sisters were also convinced that children learn by being outside, exploring and achieve their full potential through first-hand experiences and active learning.  Allowing the child to experience everything first-hand gives them a sensory experience. By working alone or with other children they have opportunities to problem solve and use a variety of strategies (Paul, 2015).
Exploring and active learning improves the child’s physical, emotional and intellectual health. Piaget also promoted the importance of interacting with the physical world, believing that children learn and construct meaning as they explore ‘real’ objects (Burnett, 2018).
Outside active learning also diminishes challenging behaviour as children have space to be physical, face challenges in which they need to problem solves and opportunities for them to use their whole body with gross motor skills (Fiechtner, 2020).
The importance of allowing children to create their own problems is vital and central to them becoming creative thinkers. Problem solving helps them combine their ideas with each other, which then develops social verbal reasoning skills. The rock pools, rocks, sand and sea creatures enthuse curiosity and open-ended questions (Woodham, 2018).
The beach offers children to be creative thinkers and opportunities to create and solve problems. They are exposed to open ended, natural loose parts for example: shells, seaweed, driftwood, pebbles, sticks and washed-up treasures; these can be used in many ways. They enable children to be creative, imaginative and experimental. It also offers plenty of ‘affordances.’
[image: ]
Source: Karen March
According to an article written for Early years educator’ (2016) an affordance is something within the environment which lends itself to be something else, it is unique to each individual child.  Affordances were first created by James Gibson during the second world war. They also stated that young children view the environment around them as a place of sensory Exploratorium. Montessori says that naturally young children are experimental and seek opportunities to be imaginative, an environment full of affordances allows children to use their imagination freely (Cited Aubrey, 2019).
Being in touch with nature provides direct sensory feedback. Natural loose parts are multi-sensory and open ended. Gibson states that the lack of sensory experiences can result in a child struggling with low attention span. NASA have observed sensory deprivation over several years, resulting in the participants suffering with panic attacks and hallucinations (Eary years Educator, 2016).
Providing sensory rich environments is vital for young children to grow and learn (Cited Rietveld, 2014). Letting children explore their environment safely but freely allows the observing adult to witness any schematic interests. These schemas can be developed further by providing more opportunities to extend on them in the future. (Lim, ND).
The adult's role is also to promote sustained shared thinking between adult and child or between child and one child who is more ‘knowledgeable’. These are deep conversation where all parties are involved in questioning their curiosities using open ended questions and hands on learning. 
All parties discuss and figure out strategies on finding out answers. This is an active and creative process (Brodie, ND). This way of learning promotes problem solving or maybe a concept explained. This encourages a deeper and more meaningful way of learning which provides a child with transferable knowledge and skills which can be used in other areas of their learning. 
During this process the adult models thinking by role modelling to the children their ‘thought process’ out loud. This is called ‘metacognition’. Both the ‘Enabling Pathways’ and the ‘New Curriculum 2022’ documents promote this way of learning. Creating a communication rich environment which develops concepts is a key message (Welsh Government 2021a).
Vygotsky promoted the importance of working together. He believed that this concept promotes and builds relationships which in return helps children to make sense of what is happening around them. He also advocated the importance of the ‘process of learning’ and not the memorising of ‘facts’ (Cited: Aubrey, 2019) . It is very different from the days when adults give the answers to questions with no research or discovery from the child. 
In other countries this too reflects on their curriculum. Our new curriculum in Wales 2022 is similar to the New Zealand early years curriculum which is called the Te Whariki curriculum (2017). Its main purpose is for the children to engage with learning through play in their environment. Through observations by the adults a picture begins to build up. Individual learning can then be developed. This way of teaching and assessment is also like the Reggio Emilia curriculum. All learning is unique to the child. However, a curriculum is only as good as the adult who is implementing it. 
5.Conclusion
Adults need to provide play opportunities in natural, spacious environments which lends themselves to ‘Affordances’ and ‘Loose Parts’. These natural resources provide a Muti sensory, multi-functional use. The adult's role is to observe how the children approach these and support them only if invited by the child and using sustained shared thinking strategies. The adult allows the child to lead the play throughout without interfering or leading the play in their direction. These observations tell us what the children are interested in and how much knowledge the children have already. Only through these vital observations can a child’s learning move forward.
 By observing the children ‘Schemas’ maybe detected. Opportunities for these to be developed further maybe addressed in other play situations.
 Keeping the children safe is paramount. Providing ‘risk' assessments with everyone involved is essential to minimise risks but still allows the children to feel comfortable to face these challenges. 
Providing resources to enhance the children’s learning in their immediate environment is beneficial those resources may be equipment or clothing to take the learning further. If children do not have the resources to enhance their interest or are wearing inappropriate clothing, then that may stop the learning from happening. These are essential and need to be thought through beforehand. Thoughts need to be on all individual children on their stage, interests and needs so that everyone can take part in all that they are interested in and all which is on offer. 
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