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Portfolio: Promoting children’s scientific and mathematical thinking in the outdoor environment 

 

 

Part 1 

 

 

(Source: Llewellyn-Jones, 2024) 
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Part 2 

I will start by taking a closer look at the outdoor space: 

 

Camp fire with tree stump seating 

Mud kitchen 

Brooms and pickers 

Trees 
Large tyres and cable reels 

Investigation station 

(Source of all images: Llewellyn-Jones, 2024) 

The outdoor space is a forest school area in a primary school. The primary school is situated in an 

urban area, where there are few green spaces. 
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 I will be examining how Reception children (aged 4-5 years) could use this outdoor space. 

The Statutory Framework for the Early Years Foundation Stage states that early years children must 

have access to an outdoor area. (Department for Education ,2023). 

It would be beneficial for the Reception children to visit the forest weekly or even more frequently, and 

for an entire afternoon, where they have ample time to play and explore without their learning being 

interrupted. Fiemes et al. (2015) found that outdoor learning almost always has a positive impact on 

children’s learning and longer sessions over a prolonged period are more beneficial than shorter ses-

sions.  As the school is situated in a deprived urban area, with few green spaces, it is particularly benefi-

cial for the Reception students to have regular access to this space. 

Such an outdoor space provides a wealth of opportunities for learning in all areas of the EYFS. Learning 

is holistic, and children’s learning often overlaps across various areas of learning. Scientific and mathe-

matical learning are often closely connected as they are naturally linked. For example, learning about 

the scientific concept of force, would also require children to have some knowledge of comparison of 

quantity, weight, energy, size, or speed. 

 

 

Forest school provides a wealth of opportunities for mathematical learning, for example; 

 

• matching by size 

• Counting/collecting 

• Matching by colour 

• Pattern 

• Comparing height 

• Comparing weight 

• Tessellation 

• Shape 
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Forest school also provides a wealth of opportunities for scientific learning, for example; 

• mini beasts 

• Animals 

• Birds 

• Habitats 

• Lifecycles 

• Planting and growing 

• Trees, leaves, flowers 

• Seasons 

• Weather 

• Gravity 

• Forces 

• Materials 

• Forces 

 

 

I have chosen to focus particularly on the scientific concepts of growing, seasons, and minibeasts. 

In forest school, the children could explore the environment and learn about the types of trees and plants that grow in the 

forest and what is necessary for this growth to take place (air, soil, space, water, sun light). Children could grow plants or 

even food. Practitioners could support the children to lean about concepts such as photosynthesis. 

By visiting the forest throughout the year and noticing changes, the children could learn about the seasons. 

 

Children could learn about minibeasts, how to identify them, their habitats and diet. Bug viewers and magnifying glasses, 

could enable the children to explore and closely study minibeasts. The children could also learn about the lifecycle of a 

minibeast. 

I have chosen to focus on these scientific concepts because I believe that the forest environment is an excellent place for 

Reception children to obtain first hand experience of these scientific  concepts, which will enable them to be curious and 

enquiring. 

 

It can often be challenging for practitioners to provide outdoor learning experiences. The setting may not have a suitable 

outdoor space, or there may be limited equipment or a lack of suitable clothing, such as wellies for wet weather. Other 

demands on the timetable, such as phonics may take precedence over outdoor learning, or the attitude of the practition-

er, if they do not recognise the benefits of outdoor learning, may be a barrier to outdoor exploration. Parents may be re-

luctant for their child to get messy, or the child may  initially dislike outdoor exploration if they have had limited experi-

ence of this before. 
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How could practitioners enhance the outdoor environment? 

Practitioners could support the Reception children to learn about the natural environment by enhancing the environment 

with books or durable laminated resources to encourage their curiosity and enable them to learn about and identify  

different trees, leaves, twigs, fruit, seeds, plants, flowers etc. that are present in the forest. 

(Woodland Trust, 2016) (Woodland Trust, 2015) 

(Woodland Trust, 2024) 
(Source: Llewellyn-Jones, 2024) 

Showing: 

Zoomer, Y. (2016) 

Raintree (2015) 

Clover Robin (2018) 

Huggins-Cooper, L. (2003) 
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(Woodland Trust, 2017) (Woodland Trust, 2017) 

Resources should be relevant to the environment and change according to the season. For example; resources 

depicting blossom and spring flowers should be available in spring time, and resources depicting conkers should 

be available in the autumn. 

In addition to the clipboards and pencils available for observational 

drawing and recording, practitioners could make paints or crayons 

available to enable the Reception children to more accurately  

record their findings or depict their surroundings.  

Children’s pictures could be kept to compare changes throughout 

the seasons. 

Practitioners could also provide additional gardening tools as well 

as seeds or bulbs to enable the Reception children to grow their 

own plants or food in the forest, to further their knowledge and 

understanding of the requirements of plants to grow. 

(Source: Llewellyn-Jones, 2024) 

The non-statutory guidance; Development Matters (2023) suggests 

that practitioners provide opportunities to closely observe the natural 

world and draw pictures. 
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Practitioners could also add cameras or tablets, to enable children to take photos or videos of things they have seen or cre-

ated, or to capture the changing seasons or growing plants that can be compared to pictures at other times. 

 

(Clipart, 2024) 

(Clipart, 2024) 

Practitioners could add planks of wood to allow the children to balance them on tyres to make platforms to look higher  

in the trees. This would also enable the children to work cooperatively to move the heavy planks, and would support 

their personal, social and emotional development and Building Relationships. 
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What types of questions could practitioners ask to support the children’s curiosity? 

 

“I wonder what would happen if…” 

“How could you...” “I wonder why…” 

“Has that changed? I wonder why it 

changed? ” 

“What can you see?” 

“What can you hear?” 

“What can you smell?” 

“What does that feel like?” 

“Are they the same?” 

“How could we find out?” 

It is however, important that practitioners do not interrupt children’s exploration to ask lots of questions, which may  

overwhelm or distract children from their individual exploration. Practitioners need to observe and develop an awareness of 

when to get involved and when to take a step back to observe. Practitioners should scaffold children’s learning; asking a  

pertinent question, demonstrating a skill or imparting some knowledge, then allowing the child to have a go themselves, to 

encourage independent critical thinking. 
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Part 3 

Risk-benefit assessment 

Location: School Forest School                 Assessor: Elizabeth Llewellyn-Jones 

Experience How will young 

people benefit 

from the activity 

Hazards and  

associated risks 

Who is at 

risk? 

Precaution in place to reduce 

the risk of injury 

Overall risk 

after  

precautions 

(L/M/H) 

Collecting natural 

materials from the 

forest floor. 

• learn about 

plants, 

leaves,  

seasons… 

• Loose parts 

play 

 

• poisonous 

berries 

• Thorns/ 

stingers/ 

splinters 

• Dangerous 

litter 

thrown in 

to the  

forest 

Children • Children warned about 

not picking or eating  

berries. 

• Stingers removed from 

the forest where  

possible. 

• Practitioners first aid 

trained. 

• Forest visually inspected 

before session and any 

litter removed. 

 

L 

Gardening; 

planting seeds/ 

bulbs, digging soil... 

• learn about 

plants and 

what is  

required for 

growth 

• Physical 

develop-

ment: gross 

motor skills 

• injuries 

with tools 

• Potential 

illness after 

handling 

soil 

Children • Children taught how to 

safely use tools. 

• Children taught why it is 

essential to thoroughly 

wash their hands after 

forest sessions. 

• Practitioners ensure that 

all children thoroughly 

wash their hands with 

soap and water. 

L 

Climbing trees • Learning 

how to 

manage risk 

• Physical 

Develop-

ment: gross 

motor skills 

• Learning 

about and 

identifying 

types of 

trees 

• falls from 

height 

• Grazes/

scrapes 

(minor inju-

ries) 

Children • Children supervised  by 

practitioners and advised 

not to climb too high. 

• Practitioners first aid 

trained. 

L 
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Experience How will young 

people benefit 

from the activity 

Hazards and associ-

ated risks 

Who is at risk? Precaution in place 

to reduce the risk 

of injury 

Overall risk after 

precautions 

(L/M/H) 

Exploring the  

forest 

Sparking curiosity, 

learning about 

plants, trees, etc. 

 

Trips and falls Children and  prac-

titioners 

• Children 

advised that 

it is not safe 

to run in the 

forest. 

• Practition-

ers first ai 

trained 

• Adults to 

take care 

and super-

vise chil-

L 

Leaf and bark  

rubbings 

Learn to identify 

types of leaves 

Prickly leaves may 

cause injury 

Children * practitioners 

warn children and 

advise them to not 

select spiky leaves 

L 

Collecting minibe-

asts in bug viewers 

Learning about 

minibeasts and 

their habitats 

• Children 

may collect 

dangerous 

species 

• Children 

may injure 

minibeasts 

• Illness  

Children • Adult super-

vision 

• Small shov-

els and 

paint brush-

es used to 

collect 

minibeasts 

L 
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Part 4 

Outdoor learning is particularly beneficial for children in the early years. Grigg and Lewis (2016), Waite (2011) , Bilton 

(2010) and Harding (2005) are all clear on the benefits for children.  Harding (2005) discuses the holistic nature of outdoor 

learning and the stimulus for all the senses. 

Over recent years, there has been a decline in the amount of outdoor play, and particularly child led investigative play . 

(Harding, 2005; Hope et al. , 2007; Louv, 2005; Waite, 2011; Waters and Begley, 2007). 

Gill (2007) considers the lack of outdoor play to be as a direct result of society being more risk averse. Easton and Brzyska, 

2011 agree with Gill, 2007. Bilton, 2010, differs slightly with Gill and Easton and Brzyska, and believing that parents are the 

ones concerned about safety, rather than teachers. Campbell, 2011 and Curtis, 2013, believe that the lure of technology is 

the reason behind the decline in outdoor play. Bilton, 2010 disagrees, and believes that a lack of garden space, and the 

prevalence of organised activities, is responsible for the reduction in outdoor play. 

According to Doherty and Hughes, 2009, movement is an essential part of early development. Waite, 2011, discuses how 

the outdoor environment affords more space for movement. 

Children’s right to play is set out in Article 31 of the United Nations Convention on the Right’s of the Child, and Early Years 

Statutory Framework (Department for Education, 2023) states that play is essential for children’s development. 

Playing and learning, is one of the three characteristics of effective teaching and learning, detailed in the statutory frame-

work for the Early Years Foundation Stage. The framework goes on to state that children learn through play and through 

observing adults. 

The Early Learning Goals, which is the expected level of development that a child should have reached by the end of the 

early years foundation stage, states that children should explore the natural world and  have an understanding of similari-

ties and distances, as well as important processes. Outdoor learning is essential to enable Reception aged children to be 

able to obtain this early learning goal. 

The non-statutory guidance; Development Matters (2023) states that practitioners should provide children with frequent 

opportunities for outdoor play and exploration. 

The role of the practitioner is essential for learning. Bilton, 2010, discusses the multi-faceted roles of the adult. 

Waite, 2011, talks about the need for sensitive adults who are tuned in to their students. 

Bruner talked about scaffolding, and how the practitioner could support learning through scaffolding. 

Learning through doing was promoted by Froebel, who was also committed to the importance of play and involvement 

with nature. The Reggio Emilia approach also considered the environment to be particularly important. 

Piaget believed that children were ‘little scientists’ and also placed much importance on the environment and practical 

learning. 
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Beaulieu, E. and Beno, S. (2024) ‘Healthy childhood development through outdoor risk play: Navigating the bal-

ance with injury prevention’ , Paediatrics and Child Health, Volume 29, Issue 4, July 2024, pages 255-261. Availa-

ble at: https://watermark.silverchair.com/pxae016.pdf?

to-

ken=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAA00wggNJBgkqhkiG9w0BBwagggM6MIIDN

gIBADCCAy8GCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMXqEJlCQGJ4bMHAAWAgEQgIIDACChnBXzQj4kAtD--

zI6xD5Hbe4o1AncgaLFvuwU-

cWEeoLrAljn9FT7T0oRM_L4Mww3_JXiLQCwXc_lAAn0mV_Zt4IUs9vkFnYvhnG6NHlF190Y8Yb_KELqrxlGIdJYrfiYnm6

IgZt0Y2Ja8EogKTpx6xniMaXZYONc5g80Ukxv0pwLzENDNFdGUlEngY6Q7tFZQV1T89s3CgHzARnXw6eQBa2DZxDh6n

neY7q-

3harKuUP6sSE-

SOPuQSBp4Xjtt_h1xZRhSlZAE1NeZMv7mz7I0CncGtzsf6MhRw8x0TVfdK1hIPLpmoxY8ltjSlDvn6qXdOSkMaNszAXOs

w-py-E3PXRcpQXQGmagOtZG2BvXYqBeQ9_HsPjyYiKGv6nQV1Ax-3ycLb1xnE1nGbku3llX1QBfeRCtc2hlmJ-AS8-

NmJOCUcqC9ZeLJP7ol-84N3flPMVifhdj-GicJ8Q3ttKnzqoHQDpwe-

VEOdFxFUrFPCxvs3qsqRA03N86gIbI26ZIV2z_0QcH7KuXhvkWZ_Z3GJimWGEb1sZyMLa-

P786MxCXrww0a8LFy9djIJMfMMH0ivo2xcIoTAA00ew6FywG2LwOTeAm3Jo-

ImmqAqyvgTB_IsqVQu4BfLAF1Oum4ISdi4v6lj69RYYqzeklUwbXzZ1WvObxK5zleorohY4RsU5AuURz_ZpuHYUAQkuS

zcS4aer83rpn5ojoydPpkkvdwEykFqpkawXBbflHAezzpOa_zDRKX-jD2EcPCEKDyKpTE2vCom2lBAIZOh-

briVqgNOc0QmP_UwPII5Cm_PQZtEiK4RQdzTC6sey6b1TcPBL50zeZMTJ8-

ex1SJjQxjn_vfRn8VIbJ0f2Tdkmt55HE02mTIjIflF9SoiffqrHLmqfgweQTGGYnTOvDU5sXyGnn1B-

KpzwWhX8Jp7iYgWqowlJW3A0vY7UYt0Hv7BNurft_87VhuTHc7yC-

SlrVX1eHPG7kUvVWEi4oyv8cIgC9McCld1tAVlmIa0KgjOYW4g (Accessed: 15 September 2024) 
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