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Awe and Wonder
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Objective

Taking a class of 30 eager 6—7-year-olds to The Gnoll for an outdoor learning
adventure is a fantastic opportunity to ignite their excitement for maths and science
in a natural environment. With the correct ratio of supportive adults from the school,
we aim to create an enriching experience where children can explore and learn in a
hands-on, holistic way. Our goal is to encourage them to discover and engage with
the world around them naturally, while also guiding them with specific intentions—
learning about floating and sinking, problem-solving, and enhancing their maths skills
through real-life exploration. In addition to using natural materials like leaves, twigs,
and stones to test buoyancy, the practitioner will bring paper for the children to
create paper boats, allowing them to explore the scientific principles of floating and
sinking while problem-solving through design and testing. By integrating these
subjects into their outdoor play, we hope to foster a deep, joyful connection to
learning that blends curiosity with academic growth, all within the beautiful and
dynamic landscape of The Gnoll.

Experience

Imagine the thrill as children arrive at The Gnoll in Neath, their excitement bubbling
over as they pull on their wellies, ready to explore the wonders of nature. The vibrant
autumn leaves, in shades of fiery orange and golden yellow, form a soft, crunchy
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carpet beneath their feet as they run toward
the clear, shallow stream. The water,
sparkling as it flows gently over smooth,
rounded pebbles, invites them to splash with
joy, their wellies sending ripples through the
water. As they jump from stepping stone to
stepping stone, counting each one with glee,
they begin to engage with the world of maths,
calculating distances and testing their
balance.

Image: istockphoto.com (2021)

Nearby, trees stand tall, their branches twisting at curious angles, just begging to be
climbed. The children, with wide-eyed wonder, scale the trunks, learning about
gravity and strength as they go higher, their curiosity leading them to ask questions
about how trees grow and why some lean more than others. On the hillside, the long
grass sways in the breeze dipping into the deeper parts of the stream, providing the
perfect setting to experiment in floating and sinking. The children gather natural
items—sticks, rocks, and leaves—giggling as they predict which will float and which
will sink when tossed into the stream. They even cratft little paper boats, launching
them into the water and watching eagerly to see if they will float downstream, all the
while experimenting and learning through play. Children fold and launch paper boats
into the stream, they’re engaging in an active exploration of forces and buoyancy.
Through trial and error—learning from each other and from their previous attempts—
they begin to understand why some
boats float while others sink. This
process naturally promotes a growth
mindset, teaching children the value of
resilience and persistence, essential
skills for their overall development.

Image: iphoto.com (2022)

Furthermore, this shared activity
encourages teamwork and partner
work, as children collaborate to improve their boat designs, test their ideas, and
celebrate each other's successes. These interactions are rich with opportunities to
develop social skills, as children learn to communicate, share, and support one
another. By allowing them to immerse themselves in such dynamic, hands-on
learning, adults are not just facilitating play; they are nurturing essential life skills that
align perfectly with the goals of the Curriculum for Wales. At The Gnoll, maths and
science concepts come to life in a playful, engaging way, where children are free to
be curious, to explore, and to learn through active, joyful collaboration.

This is a world where the Montessori principle of loose parts comes to life, as
children use the natural elements around them—stones, leaves, sticks—to create,
experiment, and learn. The Gnoll becomes an open-air classroom, where the
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environment is rich with opportunities for questioning and discovery. The children are
not just playing; they are budding scientists and mathematicians, exploring concepts
of buoyancy, balance, and force, all while their imaginations soar. Here, the outdoors
nurtures not just their physical development, but their cognitive and emotional growth
as well, making every moment an exciting adventure in holistic learning.

At The Gnoll in Neath, the magic of outdoor learning truly comes alive, but it is the

role of enabling adults that transforms this experience into something profoundly

impactful. Adults with positive, encouraging
attitudes are essential in fostering an
environment where children feel free to
explore, climb, and get wonderfully wet and
muddy without restraint. These adults
understand the importance of physical
activity, recognising that it is not just about
movement but about discovery and
learning. When adults encourage children to
splash in the stream, climb the quirky-
angled trees, and navigate the hillside, they
are supporting the children’s holistic
development, nurturing both their physical
abilities and their cognitive growth.

Image: SchylkillCentre.com (n/d)

In alignment with the Curriculum for Wales and the Non-Maintained Settings
Curriculum, such activities play a crucial role in advancing progression steps in
maths and science. As children count stepping stones or experiment with floating
and sinking, they naturally engage with key mathematical concepts like number,
measurement, and spatial awareness. When they launch their paper boats or drop
rocks and leaves into the stream, they are not just having fun; they are beginning to
understand the scientific principles of forces, buoyancy, and density. This hands-on
experimentation fosters curiosity, leading children to ask questions like "Why does
the leaf float but the rock sinks?" and "How can | make my boat go faster?"

What makes some objects float
W¢ in water and other objects
sink?

* Image: www.shutterstock.com (n/d)

Float Sink
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Moreover, as they experiment and problem-solve, metacognitive talk becomes an
essential tool for deepening their understanding. Children might say, "Last time my
boat sank, so what can | do differently?" or "If | make the boat bigger, will it hold
more weight?" This self-reflective dialogue encourages them to think about their
thinking, to plan, monitor, and evaluate their actions, which is key to developing a
growth mindset. Such inquiry-based learning is at the heart of the Curriculum for
Wales, which emphasises the importance of curiosity, exploration, and the
development of critical thinking skills. Through these activities, children not only
grasp foundational maths and science concepts but also build resilience,
adaptability, and the ability to work through challenges—skills that will serve them
throughout their educational journey and beyond.

Additionally, the freedom to explore and engage with the natural world aligns with the
Non-Maintained Settings Curriculum, which prioritises child-led learning experiences.
By allowing children to immerse themselves in their environment—whether it's
climbing a tree, getting muddy, or investigating how water moves over pebbles—
adults are supporting the development of resilience, problem-solving skills, and a
deeper understanding of the world around them.

Ultimately, when adults embrace the idea that learning can be messy, active, and
filled with wonder, they are not just guiding children through play; they are laying the
foundation for a lifelong love of learning. The Gnoll becomes more than just a
beautiful outdoor space; it becomes a dynamic classroom where maths and science
come to life, and where children are free to be curious, to explore, and to understand
the world through active, joyful engagement.

Image: Rainorshinemamma.com (n/d)
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Location / Activity: Woodland/stream (Gnoll Country Park) Date: September
15 2024

Assessor: Loreida Salway Review date: April 15
2025

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.

Overall risk
Experience after
exploring How will young people Hazards and associated | Who is at . . . precaution
outdoor space | BENEFIT from this activity? risks risk? PRESAUTIERNS 0 [lEEe 1D FREiEe e Mk € Hiry S
in photograph RATING:
L/M/H
Brief the children and staff about boundaries before entering the
This activity will support woodland, what the rules and expectations of the children are
children’s mental and physical and avoid dangerous areas.
hﬁalstir::'all\l;t(lérriigéﬁﬁs%isgd Ensure there is a high staff-to-child ratio, and that staff provide
fnoyod and wellbein P Children getting lost, constant supervision.
9 causing emotional harm
It will also imorove children’s and distress. Conduct regular headcounts and assign adults to groups of
Open area and . 0 Imp . children.
social skills and how to behave . . Children
members of the | : . Interaction with members L
in a public area and the and Staff

public.

importance of stranger danger.

Navigating woodland under
supervision helps children
develop independence,
resilience and confidence in
unfamiliar surroundings.

of the public/strangers.

Interaction with dogs off
their leads.

Remind the children not to interact with strangers and to report
anything suspicious to a member of staff.

Educate the children about dog safety and not to approach any
dogs, if dogs come up to them, to remain calm and a member of
staff will assist.

Have an emergency contact plan, all members of staff to have
mobile phones and know the procedure if needed.
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Overall risk
Experience after
exploring How will young people Hazards and associated | Who is at . . _ precaution
outdoor space | BENEFIT from this activity? risks risk? PIRECAUIIEINS I [IEEE 19 R ISR #1135 [l € L7 S
in photograph RATING:
L/M/H

Supporting children’s balance

and coordination- uneven Ensure a high adult-to-ratio so ensure children are monitored at

ground, such as rocks and . all times, place staff in areas of higher risks, such as near steep

; Children and staff may U e

mud challenge children to S inclines, tree-climbing zones and near water.

adapt their walking styles and | S\P» trip or fall on the

improve children’s gzgﬁZﬂe%r?::\?ésthrﬁamubi Guide children on how to safely navigate uneven ground, such

proprioception-balance and Slioper Y as walking with bent knees to maintain balance and using hands

special awareness. Learning PPery. for stability on rocks or tree trunks.

how to shift their weight and Co
Uneven ground, | change foot placement to ;ll—wrsfi;r@? ;gﬁi}]gggﬁfaes Ensure the trees designated for climbing are safe with sturdy
slippery leaves, | prevent falling, enhancing height which can lead to | Children branches that can support a child’s weight. Avoid trees with
tree climbing coordination. S S decaying wood, loose bark or sharp branches. L
and loose significant injury. and Staff
rocks. Climbing trees improves Set a clear climbing height limit to ensure the children do not

strength and flexibility, children
using their muscles for pulling,
pushing, and stretching,

promoting upper body strength.

Fine motor skills can be
developed by gripping
branches, handling loose
stones improving hand-eye co-
ordination and dexterity.

Cuts and scrapes- sharp
rocks, thorns or branches
present a risk whilst
exploring the woodland
areas.

climb higher than where they feel comfortable to jump down
from.

Have staff members spot and assist children if needed when
climbing the trees to prevent falls.

Ensure staff are up to date with first aid training and have first aid
kits to hand.
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Stream/shallow
slow-moving
water

Encourages hand on learning
opportunities that engage
multiple senses, streams offer
a variety of textures for
children to explore, smooth
stones, cool water, squishy
mud and slippery algae. This
tactile sensory input develops
fine motor skills and special
awareness.

Supporting children to interact
with the water, children can
explore cause and effect, how
their actions (Like throwing a
stone into the water) influence
the ripple effect and splashes.

Scientific investigation-
Children can experiment with
floating and sinking, exploring
the properties of the objects in
water, observing which
materials float and which sink.
Here children engage in
hands-on scientific inquiry
through water play, as they
observe, test and draw
conclusions about the world
around them. This scientific
inquiry aligns with learning
about physical process in the
Welsh Curriculum, where
children begin to develop their
understanding of properties of
materials.

Slips, trips and Falls- The
wet uneven services,
slippery rocks and
unstable ground around
the stream can increase
the risk.

Entrapment Hazard-
children getting stuck in
the mud or water.

Drowning or Near
drowning- Streams may
have deeper areas,
strong currents, or hidden
drops.

Emotional distress from
falling.

Waterborne lliness-
streams may contain
bacteria, parasites or
other contaminations,
these could lead to
stomach bugs if ingested
or infections if children
have open wounds.

Cold Water exposure
(Hypothermia) — If
children are in cold water
for a long period of time
in cold weather.

Exposure to harmful
wildlife- Insect bites or
stings.

Children
and Staff

Children and staff to wear appropriate footwear, with good grip to
reduce the chance of slipping.

Staff are to assess the terrain before allowing children to play,
and to supervise the children closely nearer riskier spots.

Children to be made aware of the dangerous of the water and
what areas they are allowed to explore.

Educate the children about the dangers of drinking untreated
water, and to encourage handwashing before eating or after the
activity.

Ensure children and staff who have cuts cover those areas with
waterproof bandages to prevent infection.

Staff to inspect water quality and temperature and limit time
appropriately.

Teach children about water safety and the dangerous of currents
and fast-moving water.

Ensure staff are first aid trained and have access to a first aid kit
and phones on them for communication.
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Encouraging Mathematical and Science concepts in the outdoors

Outdoor learning environments, such as the Gnoll, where there is a large area of
woodlands and streams, provide rich opportunities for engaging young children with
mathematical and scientific concepts through hands-on exploration, inquiry, and
discovery. In these natural settings, children can observe patterns in nature,
measure distances, and investigate the properties of different materials. Engaging
with their surroundings fosters critical thinking and problem-solving skills as they ask
qguestions, make predictions, and test their ideas. This immersive experience not
only deepens their understanding of fundamental concepts but also nurtures a
lifelong love for learning and the outdoors (Robb, Mew, & Richardson, 2015).

The Role of Theories in supporting outdoor Learning

Friedrich Froebel viewed nature as central to children's learning and development,
believing that children learn best through interacting with natural environments
(Liebschner, 1992). In woodland and stream environments, children engage with
natural materials like sticks, stones, and leaves, using them for counting, sorting, and
other activities that develop early mathematical skills (Waite, 2011). Froebel’s
philosophy aligns closely with the Welsh Curriculum 2023, which promotes
experiential, inquiry-based learning to develop essential life skills. Even in settings
with limited access to spacious outdoor spaces, such as non-funded maintained
settings, adults can create designated natural areas to allow children to engage in
similar exploration, with features such as water trays, sandpits, or sensory gardens.

While the benefits of outdoor learning are substantial, challenges such as
maintaining appropriate staff-to-child ratios must be considered. High staffing levels
are required to ensure safety, particularly when working near streams or wooded
areas. However, these concerns can be reduced by careful planning, clear adult
facilitation, and structured activities (Bilton, 2016). Outdoor learning environments
offer vast potential for cognitive, emotional, and physical development, which
outweighs these logistical challenges (Waite, 2011; Richardson, 2012).

Engaging in the real world

Jean Piaget’s constructivist theory (1952) emphasises the role of active learning and
direct interaction with the environment in cognitive development. For six-year-olds in
the preoperational stage, outdoor learning provides concrete experiences that
deepen their understanding of abstract scientific and mathematical concepts. Piaget
argued that children develop schemas, or repeated patterns of thought, as they
explore and experiment in their environment. Woodland and stream environments
are rich with opportunities to develop such schemas, as children engage in activities
like sorting stones by size or testing the buoyancy of natural materials in a stream
(Richardson, 2012).

For instance, children can test floating and sinking by placing leaves, twigs, or
pebbles in water, thereby exploring the scientific concepts of buoyancy, density, and
material properties. The hands-on nature of these experiences aligns with Piaget's
view that children build knowledge through physical interaction with their
surroundings (Piaget, 1952). Moreover, concepts such as balance and stability can

10
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be explored when children navigate stepping stones across a stream or climb trees,
where they experience gravity and forces firsthand. Encouraging children to
communicate their thoughts during these activities fosters metacognitive skills, a key
element of scientific inquiry (Bruner, 1986).

Furthermore, Piaget’s constructivism ties in with mathematical thinking, particularly in
relation to sorting, measuring, and counting in outdoor spaces. Children can
measure how far their boats float downstream, count the number of stones needed
to balance an object, or sort leaves by shape or size. Such tasks help develop
foundational mathematical skills, such as classification and measurement, in a way
that is meaningful and engaging for young learners (Clements & Sarama, 2014).

However, outdoor learning is not without its challenges. In Curriculum for Non
Funded Maintained settings, creating well-resourced natural spaces may be difficult
due to financial constraints. Nonetheless, smaller-scale outdoor environments, such
as sensory gardens or spaces with natural elements, can still provide valuable
learning opportunities (Bilton, 2016). Even within built-up or school-based settings,
the inclusion of natural materials—leaves, soil, or water—can provoke curiosity and
engage children in rich, scientific dialogue (Waite, 2011).

The Environment at the Third Teacher

Loris Malaguzzi's Reggio Emilia approach emphasises the environment as a central
component of learning, often referred to as the "third teacher" (Malaguzzi, 1996).
Woodland environments, with their varied textures and natural elements, serve as
powerful tools to inspire children's curiosity and creativity. For instance, children can
engage in classification tasks by sorting stones, leaves, and sticks, which supports
early mathematical development (Murray & Smith, 2012). Moreover, observing the
growth patterns of trees or plants introduces them to basic biological processes,
which can be linked to mathematical concepts such as sequences and
measurement.

Natural environments also stimulate sensory experiences, which are essential for
scientific exploration. The feel of cold water, the smell of damp earth, and the sight of
rippling streams provoke curiosity, encouraging children to observe, ask questions,
and hypothesize about the world around them. This aligns with the Welsh Curriculum
2023, which emphasizes sensory-rich, inquiry-based learning as a way to foster a
deep understanding of scientific principles (Waite, 2011).

While creating rich outdoor environments in every setting may be challenging, like
previously stated, schools and early childhood programs can integrate nature into
their spaces through small garden areas or the use of natural materials indoors.
These practices reflect Malaguzzi's belief in the environment as a catalyst for
learning, emphasizing that even modest natural settings can provoke children’s
curiosity and drive scientific inquiry (Malaguzzi, 1996).

Affordance Theory and Loose Parts Theory

James Gibson’s affordance theory (1979) and Simon Nicholson’s loose parts theory
(1972) both emphasize the role of the environment in promoting exploration and

11
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learning. Woodland and stream settings are filled with loose parts—twigs, stones,
leaves—that invite children to engage in open-ended problem-solving and
experimentation. These natural materials provide a choice of affordances for action
and interaction, such as balancing stones to build structures or creating boats from
leaves and bark to again explore buoyancy (Nicholson, 1972).

Moreover, loose parts in outdoor environments encourage children to engage in
STEM learning through activities that develop skills in science, technology,
engineering, and mathematics (Wiedel-Lubinski, 2017). For example, creating a boat
from natural materials and testing its buoyancy in a stream introduces engineering
concepts, as children problem-solve to improve their designs (STEM in Early
Childhood Education, 2020). Children naturally experiment with cause and effect in
these scenarios, learning from failures as they modify their designs—a process that
strengthens their resilience and critical thinking skills (Nicholson, 1972).

Adults play a crucial role in scaffolding these experiences by encouraging scientific
enquiry through questioning. For example, a practitioner might ask, “Why do you
think your boat floated this time but not before?” This promotes metacognitive
thinking and reflection, allowing children to deepen their understanding of material
properties and engineering principles (Bruner, 1986).

However, while loose parts stimulate inquiry, there are potential limitations in the
application of these theories. Nicholson’s loose parts theory relies on the idea that
children will naturally engage with available materials, yet research suggests that
without adult scaffolding, children may not fully explore the educational potential of
these materials (Bilton, 2016). Therefore, adults must play an active role in guiding
exploration, ensuring that children’s curiosity translates into deeper learning
experiences.

Learning Through Real-World Exploration

Maria Montessori emphasized the importance of real-world, hands-on experiences in
children’s learning. She believed that children learn most effectively when engaging
with real materials that have weight, texture, and natural variability (Montessori,
1967). Outdoor environments naturally align with this philosophy, offering
opportunities for sensory exploration and real-world problem-solving.

For instance, children might compare the weight and texture of stones, leaves, and
sticks, developing an understanding of physical properties through touch. These
experiences also align with mathematical thinking, as children can explore concepts
like weight, density, and size. (Early Mathematical Explorations, 2012). However,
while these environments offer rich experiences, they also pose challenges in
structuring learning. Montessori’'s emphasis on individual exploration may lead to
varied outcomes, where some children excel in outdoor learning while others may
require more structured guidance to fully benefit (Edwards, 2002).

Additionally, the physical act of climbing trees, balancing on logs, and navigating
uneven terrain supports the development of the vestibular system (balance) and
proprioception (body awareness), which are crucial for overall motor and cognitive
development (Breslin & Rudisill, 2011).

12
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Adults can enhance this learning by modelling scientific inquiry and encouraging
children to articulate their observations and reasoning. For example, while observing
water rippling in a stream, an adult might ask, “What do you notice about the water?
Why does it ripple when you throw in a stone?” Such open-ended questions provoke
curiosity and promote a deeper understanding of physical forces like gravity and
motion (Waite, 2011).

Scientific Enquiry- Exploring Buoyancy, balance and Stability

Outdoor environments provide an ideal setting for children to investigate scientific
principles such as buoyancy, balance, and stability. For example, children might test
different natural materials, such as leaves, twigs, and stones, in a stream to explore
why some objects float while others sink. This introduces children to the concepts of
density and material properties, allowing them to engage in hypothesis testing, make
predictions, and observe outcomes (STEM in Early Childhood Education, 2020).

Similarly, activities like climbing trees or balancing on logs encourage children to
develop an understanding of physical forces like gravity and balance. As they
navigate these physical challenges, children engage both the vestibular and
proprioceptive systems, which support overall motor development and cognitive
functioning (Breslin & Rudisill, 2011). Research highlights the significant role that
physical activity plays in enhancing cognitive development, showing how motor skills
are linked to cognitive processes (Breslin & Rudisill, 2011). The Welsh Curriculum
(2023) encourages practitioners to create learning environments that promote
physical activity and cognitive development simultaneously, emphasising the
connection between movement and learning (Robinson, 2012).

Planning, Observing, and Reflecting: Advancing Outdoor Learning Practices

Planning an outdoor activity that stimulates scientific inquiry and mathematical
concepts is critical for fostering children’s holistic development. Such activities
should be designed to encourage exploration and questioning, allowing children to
engage with their natural environment meaningfully (Murray & Smith, 2012). For
example, an outdoor exploration focusing on the properties of water can prompt
children to question, “What floats and what sinks?” This inquiry not only engages
their scientific curiosity but also incorporates mathematical concepts such as
measurement and estimation as they predict and test outcomes. Practitioners can
observe and assess children’s learning through various methods: watching and
listening to their discussions, taking photographs of their interactions, and
encouraging them to communicate their thoughts and findings. This observation is
part of a continuous cycle of assessment, where practitioners evaluate what children
have learned and identify areas for further exploration (Bglling & Wistoft, 2015).
Implementing formative assessments, such as reflective conversations and feedback
sessions, allows practitioners to facilitate progression and enhance children’s
learning experiences. Questions like, “How did you choose which object would
float?” prompt critical thinking and self-reflection, promoting self-actualization as
described at the top of Maslow's hierarchy of needs, where children recognize their
potential and capabilities (Maslow, 1943). By sharing good practices and reflecting
on experiences, staff can continuously improve their teaching methods and create an
inclusive learning environment that nurtures ethically informed citizens, in alignment

13
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with the Welsh Curriculum's purpose of developing children who understand and
respect the world around them (Welsh Government, 2023). Ultimately, play is crucial
in advancing progression, as it allows children to explore mathematical and scientific
concepts naturally and intuitively, reinforcing their understanding through hands-on
experiences (Clements & Sarama, 2014).

Conclusion

Outdoor learning environments such as woodlands and streams offer young children
an enriching, holistic approach to education. Hands-on exploration and direct
engagement with natural materials allow children to deepen their understanding of
mathematical and scientific concepts in ways that are both enjoyable and
meaningful. From testing buoyancy in a stream to sorting stones and climbing trees,
children learn through direct, sensory-rich experiences that foster cognitive,
emotional, and physical development.

The involvement of enabling adults, who facilitate exploration through open-ended
guestions and metacognitive talk, is crucial to children's learning. By scaffolding
scientific enquiry and encouraging children to articulate their observations, adults
support children in building resilience, problem-solving skills, and critical thinking.
These learning experiences align closely with the Welsh Curriculum 2023, which
emphasizes experiential, inquiry-based learning that develops both academic and
life skills. The curriculum's focus on fostering curiosity, creativity, and holistic
development mirrors the values of Froebel, Piaget, Montessori, and Malaguzzi, who
all highlighted the importance of learning through real-world exploration.

Although outdoor learning presents certain logistical challenges—such as
maintaining safe staff-to-child ratios and ensuring equitable access in non-funded
nursery settings—the benefits of these environments far outweigh the difficulties. By
creating carefully planned, nature-rich spaces within schools or early childhood
settings, practitioners can provide children with opportunities to explore, experiment,
and discover, supporting their physical development, cognitive growth, and overall
well-being.

In conclusion, outdoor learning environments, coupled with skilled adult facilitation,
allow children to experience learning in a hands-on, enjoyable, and holistic way.
These environments nurture not only their academic growth but also their emotional
and physical development, fostering a love of learning that will continue to grow
throughout their educational journey.

14
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