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I chose the environment in the picture above, as I believe it has a vast range of exciting 

opportunities to develop young children’s scientific and mathematical concepts.  The 

beautiful, calm and peaceful environment is naturally inviting.  The environment is rich with 

a variety of real-life resources, surrounded by lots of greenery, plant life, leaves and trees.   

An enabling environment like this, supports children’s exploration of scientific and 

mathematical concepts in a variety of engaging experiences. The Welsh Government (2022) 

supports this by stating that an effective environment should be rich in communication whilst 

focusing on communication skills with further development in mind.  It should be filled with 

a wide range of real-life resources to build on concept development, be organised which will 

in turn scaffold the child's understanding of these concepts through practical and visual 

opportunities.   By allowing children to explore this type of environment opens opportunities 

for them to partake in rich, engaging experiences.    There are many experiences the children 

could engage in looking at this picture, using their senses not only to touch, feel, see and 
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smell but by climbing, running and manoeuvring around the area discovering new things, 

whilst learning about various scientific and mathematical concepts.   

The Welsh Government (2022a) identify an engaging experience for children in early years 

as being hands-on and valuable whilst having a significant and meaningful purpose.  By 

providing children with these engaging experiences, young children will be supported in 

encouraging independence, allowing them to experience risk and challenge, whilst allowing 

children to be engrossed in great levels of uninterrupted, real-life, active learning.   

Supporting the evidence of the benefits of active learning outdoors, Hansom (2016) states 

that when children engage in active free play, they learn through engagement with the 

environment around them this in turn will stimulate their brain in many ways.    There are no 

expectations in the outdoors and children are encouraged to use their imaginations with the 

nature around them offering endless possibilities whilst challenging their brains to think in a 

variety of new ways.   

When, exploring the beautiful area in the picture, there are many scientific and mathematical 

concepts children can discover, for instance the exploration of life cycles of the flowers, 

plants, insects and the wildlife around them.  Discovering natural habitats and different 

shapes and sizes of things in the environment around them.     The list of opportunities for 

children to learn mathematical and scientific concepts are extensive.  From the picture above, 

one area that I think is rich in opportunities for discovery of these concepts is the mud 

kitchen.     The mud kitchen can support so many scientific and mathematical learning 

experiences from transformation of different materials into something else of which supports 

one of the schematic play's children portray.   Weighing, measuring and counting whilst 

scooping and adding these materials, the list is endless.     The enabling environment offers a 

wide range of natural resources for the children to use in their exploration and play for 

example, sticks, grass, stones, leaves, mud and so on.    By using these resources, the 

scientific concepts of weight can be introduced.   The children can use something as simple 

as their hands to feel how heavy or light something is or to compare the weights of different 

materials or items around them.     

As a practitioner, in my practice, I like to take a back seat and observe closely.  Watching the 

children in their play and waiting for an invitation or que to join.   Sometimes there may not 
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be an invitation to join and this is ok too, because as a practitioner you do not want to 

interrupt children in their engrossed play and learning environment.    When joining in the 

scientific or mathematical exploration of the child, this offers a perfect teachable moment to 

expand their knowledge.     Exploration of weighing could be extended and enrich critical 

thinking.   The enabling adult can enhance the environment by adding further resources to 

support discovering the concept of weight in this case items such as old iron scales could be 

added to the mud kitchen.    These offer a visually understanding to the children of what 

loose parts are heavy or light watching the scales go up and down or simply not moving at 

all.    By comparing these and watching the scales move, will also introduce other concepts 

such as movement, force and gravitation.  Research found that using visual aids during 

exploration and those teachable moments, stimulates thinking and improves a child’s learning 

environment (Shabiralyani, 2015).   This could be further enhanced and include the 

exploration of mathematics by adding digital scales to explore numbers visually when 

weighing. 

An important role as the enabling adult to support collaborative thinking is to ask various 

open-ended questions, use metacognitive talk and hypothesis in your conversations with 

children.   By using these language skills will encourage the children to join in the 

exploration and thinking. 

This in turn will feed the curiosity of the child and support their critical thinking.  Some 

examples of these, with the concepts of weighing in mind are: - 

“Let’s see what happens if we weigh the leaf and the rock?”   

“What happened to the rock?”  

“Why do you think the rock went higher?”    

“What would happen if we added more leaves to this side?”.       

“I think this side could go up, what do you think?” 

By asking these questions supports the children's critical and independent thinking.  Piaget 

said that he saw children as “little scientists” who are ambitious capable learners, enterprising 
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and creative contributors of their own play and exploration.      These points have been used 

today in the implementation and creation of the Curriculum for Wales.   

The Welsh Government (2022b), introduced The National Curriculum for Wales to offer 

children a holistic way of learning.  There are four purposes which make up this beautiful 

curriculum, allowing and supporting children to be:-  

Ambitious, capable learners -  

Enterprising creative contributors  

Healthy confident individuals and;  

Ethically informed citizens 

These four purposes are not only designed to help the children reach their fullest potential 

using a holistic approach but also to help and guide practitioners to become enabling adults. 

The enabling adult will need to support the children by not only by knowing what they teach 

but how and why they teach it through providing rich experiences and hands on exploration 

allowing the children the time and flexibility in which to do so and letting them lead their 

own play.   Frobel described children as curious, active, creative learners.  Learning best 

through rich, hands-on experiences, problem solving, talking and playing (Tovey, 2022). 

An enabling adult will understand that by allowing the children to repeat and carry out 

actions in different surroundings supports their critical thinking.  The enabling adult should 

support children to build their independence, resilience and self-belief (Welsh Government, 

2022c).   Vygotsky’s Zone of Proximal Development refers to activities that a child cannot do 

alone or with others of the same ability but can collaborate with others who are at a higher 

skill level (Gray, 2013a).  The enabling adult becomes the more knowledgeable other 

supporting the child in their exploration and learning.   

There are many ways of extending the activity of exploring weight, by using the mud kitchen 

sink and filling it with water.      Again, this is a great way to scientifically explore weight by 

watching the heavy resources sink and the light one’s float and the exploration of cause and 

effect and having the following critical thinking conversations: - 

EA: “Why do you think the rock sunk to the bottom?” 
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C: “Its heavy” 

EA: “What do you think will happen if we put the leaf into the water?” 

 

Extending the scientific exploration could be enhanced by asking the children what happens 

when we push the leaf into the water by talking about resistance.   

This could be enhanced again by taking the idea of the scales and making a human scale.    

The children could make a seesaw like scale, using the rocks and planks of wood, with 

guidance and support, to weigh each other.    This activity would be hands on and allow the 

child to experience other scientific concepts such as high and low so if one child is higher 

than the other that means that they must be lighter than the other.  

All these scientific and mathematical concepts are interlinked in some way and the mud 

kitchen can be used in a multitude of ways providing a rich and engaging experience.      

Many young children enjoy the scientific exploration of transforming, by mixing different 

materials in the natural environment together and counting whilst they scoop the materials in 

then watching the scientific transformation of these materials combine into a new material.  

This again supports the growth of scientific and mathematical concepts such as mixing, 

combining, weighing, and measuring.      If we guide children and allow them the freedom to 

explore the outdoors this will not only build their knowledge in science and appreciation for 

the natural world around them but also help to support their learning and practice in many 

basic skills of mathematics (Cohen, 2019). 

 

RISK BENEFIT ASSESSMENT 
 

Location / 

Activity: 

Ecological Area/Mud Kitchen and surrounding 

area 

Date: 24.09.22 

Assessor:   Claire Bolch Review 

date:   

24.10.22 

 
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. 
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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. 
 

ACTIVITY 

How will 

young 

people 

BENEFIT 

from this 

activity? 

Hazards and 

risks 

Who 

is at 

risk? 

PRECAUTIONS in place to 

reduce the risk of injury 

Overa

ll risk 

RATIN

G: 

L/M/

H 

Searching 

for Natural 

Loose 

Parts in 

the mud  

Children will 

enjoy the 

element of 

exploration.  

Children will 

benefit from 

social 

interactions 

and 

communicatio

n with others.  

 

Problem 

solving skills  

Sensory 

benefits 

supporting 

wellbeing.  

 

Supporting 

scientific and 

mathematic 

concepts. 

Encountering 

mud and soil 

can sometimes 

cause illness as 

the mud or soil 

if ingested 

could cause 

sickness.  

 

If it has been a 

wet day the 

ground could 

become very 

muddy and 

slippery causing 

injuries, trips, 

falls, bruises 

broken bones 

etc.  

Child 

/Adult 

Adults to supervise children at 

all times and to model good 

practice of the use of the soil how 

to handful it and not to place into 

the mouth explaining that it 

could make us ill.  
 

Supply hand washing facilities 

after the exploration has 

concluded to ensure all germs 

and bacteria are cleaned away. 

Again explaining to the children 
why we wash our hands after 

playing in the outdoors. 

 

 

Adults to ensure the children 

have appropriate footwear on to 

prevent ant slips or falls and to 

model using walking feet around 

the area.  

 

Low 

 

 

 

 

Low 

Using the 

iron 

weighing 

scales  

Children will 

benefit from 

the visual 

learning of 

the scientific 

concepts 

through the 

movement 

of the scales. 

 

Using real 

life everyday 

Scales 

falling on 

feet or 

hands if 

not lifted 

correctly 

causing 

bruising 

and 

broken 

bones. 

 

Child

/ 

Adult 

Adults to model correct use 

of the real-life scales. 

Explaining to the children 

that they must ask for help 

to lift the scales as they 

could hurt themselves. 

 

Supervision by adults. 

Low 
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resources 

increases 

knowledge 

and 

understandi

ng of the 

world 

around 

them. 

 

Learning 

scientific and 

mathematic 

concepts, 

high, low, 

heavy, light. 

 

Promote 

Problem 

solving skills 

and critical 

thinking. 

  

What would 

happen if? 

 

Why did one 

side go up? 

 

How can we 

make the 

other side go 

down again? 

 

 

Water 

play in 
sink 

Promoting 

hand eye 

coordinatio

n 
 

Scientific 

exploration 

Immersio

n of face 

in water 

could lead 
to choking 

or even 

death 

Adult

s/ 

Child

ren 

Adults to closely and 

continually supervise 

water play and ensure an 

adequate number of 
children are safely around 

the area of water at all 

times. 

Low 
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Mathematic

al Concepts 

 
Increases 

well being  

 

Promotes 
language 

and 

communicat

ion skills 

 

Problem 

Solving 
Skills 

 

Why did it 

float? 
 

Why did it 

sink? 

 

Sensory 

exploration 

 

Slips and 

trips may 

cause 
injury 

such as 

bruises 

cuts and 
broken 

bones 

 

Ingesting 

dirty 

water may 

cause 
sickness  

 

Adults to ensure children 

have appropriate footwear 

on the prevent slips and 
trips  

 

Adults to explain to the 

children that the water in 
the mud kitchen could 

possibly make them sick if 

they drink it.  

Climbing 

the tree 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Promotes 

physical 

developmen

t 

 

Builds 

confidence  

 

Enables risk 

managemen

t 

 

Offers 

element of 

risky play 

Falling out of 

the tree could 

cause injury, 

broken bones, 

cuts and 

bruises 

 

Cuts and 

scrapes 

whilst 

climbing 

up 

 

 

 

 

 

Adult 

Child 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Adults to risk assess whether 

the child is physically able to 

attempt climbing the tree is it a 

realistic hight could it cause 

serious harm. 

 

Adults to help or assist 

children in their attempt to 

climb making them aware of 

the hazards before doing so 

and how to remain safe.  

 

If the adult can see the child 

would be at risk offer and 

think together about 

something else they could 

Low 
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Rolling 

Tyres  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Looking 

for 

insects 

 

 

and 

confidence 

building 

 

Offers 

multisensory 

experiences 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supports 

physical 

developmen

t 

 

Scientific 

exploration 

of 

movement 

and forces, 

pushing, 

rolling, 

pulling and 

trajectories. 

 

 

 

 

 

 

 

 

 

 

Dropping tyres 

on toes, being 

too heavy to 

carry could 

cause injury to 

child or adult  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Children 

putting the 

insects in their 

mouth could 

cause sickness 

 

 

 

 

Child 

and 

Adult 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Child

ren  

 

 

 

 

maybe climb. E.g the stone 

boulders  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Adults to model use of tyre 

to roll across grass and 

down banking.   

 

Adults to explain that the 

tyres can be very heavy and 

to ask for help to lift from 

an adult or a friend and to 

make sure the area is clear 

before they start to role it. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Low 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Low 
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Threading 

Leaves 

with 

sticks 

Support 

knowledge 

and 

understandi

ng of the 

world 

around 

them.  

 

  

 

 

 

Exploring life 

cycles of 

various bugs 

and insects 

and gaining 

knowledge 

of their 

natural 

habitats. 

 

Supporting 

mathematic 

concepts by 

looking at 

the size and 

shape of the 

insects and 

counting 

how many 

we can find 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Children may 

climb to reach 

up for leaves 

high on trees 

or to collect 

sticks from 

branches on 

tree and may 

fall and injure 

themselves 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Child

ren 

 

 

 

 

 

 

 

Adults to ensure they 

explain to the children the 

importance of the world we 

live in and how we must 

look after nature and the 

living things.  Also that 

eating insects can make us 

ill. 

 

Ensuring the children wash 

their hands after exploring  

 

Adults are to supervise the 

children and what insects 

they are able to handle 

without causing themselves 

harm. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Adults to supervise and 

observe play. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Low 
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Supports 

cognitive 

developmen

t  

 

Explores 

mathematica

l and 

scientific 

concepts by 

counting 

how many 

leaves they 

can thread 

and the size 

and shape of 

the leaves, 

comparing 

big to small. 

 

Supports 

hand eye co-

ordination 

and fine 

motor skills. 

 

Supports 

sensory play 

feeling the 

textures of 

the leaves 

and sticks 

and the 

difference 

between the 

leaves and 

sticks 

textures and 

sounds of 

soft, rough, 

Adults to model picking the 

leaves and sticks that are 

low down on the floor and 

explain to the children that 

they could fall if trying to 

climb up high  and to ask for 

help and assistance first 

before attempting to do so. 
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smooth, 

crunchy. 

 

 

 

Evaluation 

White (No date), states that young children develop at their best holistically, when offered 

free play and experiences in the outdoors, every child deserves this right to the wonderful 

experience nature has to offer.  White continues to add that to enable children to unlock the 

potential the outdoors has to offer, enthusiastic and knowledgeable adults are fundamental.    

Supporting this Tovey (p.g 62, 2012) mentions Frederick Frobel and his creation of the first 

Kindergarten.  By following Froebelian pedagogy, will offer children space and freedom, 

opportunities to experience risk and challenge, whilst provoking awe and curiosity during 

play in the natural world.    In addition, White and Tovey both agree that to enable children to 

unlock the potential that the outdoors has to offer, enthusiastic and knowledgeable adults are 

fundamental in providing a rich learning environment.   

Simon Nicholson a British architect used the term loose parts to talk about items and 

materials that could be utilised in an open-ended way (Keith, p.g.104, 2017).   Loose parts 

can be added to create a mathematically rich environment, by using these unanchored 

resources will ensure children have free play to move these and use them to investigate, 

experiment and question.  The loose parts teach children that maths is everywhere in the 

outdoors (Robertson, p.g.30, 2017).   The curriculum for funded non-maintained nursery 

settings, encourage daily outdoor play and real experiences to support exploration of 

mathematical concepts.   In agreement with Robertson the curriculum supports the proposal 

that the outdoors offers rich opportunities for natural resources whilst engaging in open-

ended mathematical and scientific exploration (Welsh Government, 2022d).   Maes (2015) 

mention the affordability of supplying children with loose parts.  The outdoors provides 

affordable opportunities to play with loose parts.   The beach, park or forest opens 

opportunities for children to explore and collect loose parts using them to create and construct 

whatever their heart desires.  Even the use of a back garden lets children explore larger loose 

parts that may not be able to be explored inside.    
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A project called The Science Outside the Classroom project are a group of educators working 

together to discover new opportunity to children to develop crucial science competencies 

including problem solving, critical thinking, measuring and comparing to name a just a few 

(Murray, 2019).    Siraj (2015) explains a process called ‘Sustained Shared Thinking’ this 

process supports children's critical thinking and problem-solving skills.  Siraj describes 

Sustained Shared Thinking as a key skill to enable practitioners in pre-school settings to 

support children's cognitive development.  It is a moment in which two or more people 

collaborate intellectually to process a concept problem solve and evaluate.   All people 

involved must contribute to develop and extend the learning. Supporting this the role of the 

enabling adult according to the New Curriculum for Wales is to support and encourage 

children to work collaboratively to problem solve (Welsh Government, 2021).   Adults who 

engage in metacognitive talk can support children in their mathematical and scientific 

exploration.    

Welsh Assembly Government (2008) state that children who learn about science follow a 

three-step process, planning, developing and reflecting in pairs or groups to allow for critical 

thinking and learning of scientific exploration, this in turn leads to superior end results.  

Supporting this The New Curriculum for Wales say to allow learners to make informed 

decisions that have an impact on well-being and the environment they need to be able to 

evaluate (Welsh Government, 2022)  

Although outdoor play is recognised as having holistically beneficial impacts on a child’s 

development, for many, the opportunities to engage in this type of meaningful play can be 

restricted.   A study carried out, showed that adult perception of how competent children can 

be, varied.   Some participants labelled children as having a limited ability to manage risk, 

while others argued that children have a natural ability to navigate through risk and develop 

these skills through unstructured outdoor play (Cheng, 2022).    There is a growing like 

mindedness that the society we live in has become overly focused on decreasing or 

eliminating risk in children.    Research suggests that overprotecting children can have long-

term effects on their well-being and mental health (Gill, 2010).    The media can take a 

certain amount of ownership in adults and parents' perception of allowing children to manage 

their own risks.  Almost every day the news has an awful story of something happening to a 

child, but they omit to supply adults with the positive that hundreds of thousands of children 
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play freely outdoors without adult supervision and become healthy, wiser and confident 

individuals (Gray, 2013b).  With all this in mind Sandseter (2011) supports a balance 

between the safety of children and children's need for free play opportunities in a stimulating 

and challenging environment.   Sandseter explains that even though children who are very 

active and experience more risks, suffer more minor injuries.  In return these children will 

psychologically benefit from natural adaption to alleviate fear and the positive effect of risk 

taking in play.     

Supporting the aspect of child-led play, early years settings who follow the Reggio Emilia 

approach provide children with opportunities and rich environments to express their own 

creativity.  They support cognitive development by asking open-ended questions to guide the 

children to build scientific concepts together (Coskun, 2022).  Reggio Emilia pre-schools 

plan for children’s learning through their child initiated free play and with a well-planned 

outdoor space providing soil, bushes, trees and sand to enhance learning opportunities 

(Garrick, 2009). 

Observations by adults are vital, The Frobel Trust (2022) follow the view of Frederich 

Froebel, a theorist who learned so much from observing children when they play alone, or 

with family and friends.  Froebel used his observations to further his understanding of 

children's learning through self-activity using their senses, everyday experiences and 

fundamentally their interests supporting mathematic and scientific exploration and then to 

further children’s curiosity and learning.   By observing children closely, an adult can identify 

schematic play interest.  Louis (2016) explains that schemas are repeated patterns in a child’s 

behaviour they are an important part of children’s self-initiated play linking to strength and 

development of a child’s cognitive structures in the brain.    Many practitioners become 

experts at spotting children’s schemas, and it is their role as the enabling adult to support 

these schemas by enabling the environment around them.  Piaget described children as 

constructivists, creating knowledge by exploring the physical world around them.   Observing 

commonalities in a child’s behaviour allows an adult to identify the schema of which the 

adult must support to progress learning effectively (Garrick, 2009a)     

Children are naturally curious and through multi-sensory play and real-life experiences 

develop and understanding of mathematical concepts.  Children should have the opportunity 
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to explore and play in the outdoors to further these concepts in everyday life.  Adults should 

model appropriate mathematical language to help children develop further (Welsh 

Government, 2022e) 
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