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Part 2

| took a group of six children aged 4-5 years old to the woodland. They were well-prepared for the outdoors, dressed in puddle
suits and wellies. The children rushed through the fallen leaves, listening to the crunching as they ran. The woodland was calm and
quiet with the sound of sticks cracking as we walked. The woodland provided the perfect setting for child-led learning with slopes
and uneven terrain, scattered natural materials such as twigs, leaves, and stones, and a large, sturdy tree. There were two
pathways, one sloping gently downhill, the other leading uphill. Both offered natural opportunities to experiment with gravity, motion
and friction. With the adults observing and offering support when needed, the children quickly began to explore the different
materials around them. Within minutes, one child asked, “Why did that one go faster?” this question was the start of a curious

investigation into scientific and mathematical thinking through play.

As the children gathered at the top of the slope, they began picking up natural
materials from the ground. They gathered sticks, stones, pinecones, and leaves and
instinctively started to roll them down the slope. One child placed a round stone at the
top of the path and gave it a little push. It rolled quickly down the slope, bouncing
slightly off tree roots before coming to a stop. Another child tried the same with a
stick, watching it wobble and fall rather than roll. “That one didn’t work,” the child said.

This kicked off a series of experiments, with the children comparing how different

objects moved depending on their shape, size, or the surface they were rolled on. |
stayed nearby, occasionally offering open-ended questions such as, “Why do you think that one went faster?”. As the experiments
went on, the children began noticing that some objects rolled easily, while others stopped quickly, and they began to link these

actions to the shape and texture of the object. This is early evidence of understanding concepts such as gravity, friction, and force.
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This type of play links to the Curriculum for Wales progression step where children “can

communicate the effect forces have on themselves and on objects” (Welsh Government,

Applied force:
push fromgKiek \
—>

2019a). Through pushing, rolling, and observing different materials moving down the

slope, the children began to describe and explain how forces like gravity and friction

affect motion. lGravity

(Science connections, 2025)

As time went on, the children were beginning to plan their experiments. Some children were collecting specific materials, looking for
rounder stones or longer and thicker sticks, trying to predict which would roll best. One child, held up a lumpy pinecone and a
smooth pebble, she said “This one’s bumpy”, “but this one is slippy.” Then she rolled both from the same spot and watched as they

rolled down the slope. The pinecone wobbled and stopped quickly, while the pebble rolled away quickly, going the furthest.

This was the point the children began comparing, they were noticing how different materials moved, and they began to notice why
some went faster than others. The children started voicing their thoughts and testing new ideas based on the things they’d seen.
After observing his stick come to a stop halfway down the slope, one child picked it up and thoughtfully said, “This one’s too bumpy.
| need a smooth one.” Without any help from me, he scanned the ground with determination, he eventually found a smoother twig.
He placed it at the top of the slope and gave it a little push. This time, it rolled much farther. Grinning, he shouted, “Told you!”. This
moment is more than just playful investigation, it illustrated careful observation, reflection and self-correction. The child recognised
a problem, thought of a solution, tested his idea, and evaluated the outcome. This demonstrates an early understanding of science

through meaningful, hands-on play.
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The children’s repeated testing and reflection clearly demonstrated that they were beginning to recognise patterns from their
observations and investigations, this links with the Curriculum for Wales progression step ‘I can recognise patterns from my
observations and investigations and can communicate my findings’ (Welsh Government, 2019a). They were able to communicate
these results, showing their growing understanding of scientific concepts like force, gravity, and friction. | supported these moments
by encouraging deeper thinking with questions such as “What do you notice about the ones that go further?” and “I wonder what
would happen if you tried a heavier one?” These open-ended questions allowed the children to guide their own investigation while

also connecting their observations to scientific language and understanding.

As their investigations developed, so did their mathematical language and ideas. Without formal
instruction, the children began to compare distances, estimate speed, and make judgements
based on size and weight of the object. One child placed a stick and a stone side by side at the
top of the slope, saying, “Let’s see which one goes further.” Another child ran down to mark the

end point of each object with a leaf, shouting, “This one won! It went the longest” This introduces

early concepts of measurement, position, and order. The children naturally used language such

as, “That one went longer,” “Mine was fastest,” and “Yours stopped before mine.” (Barr, 2018)

| supported this mathematical exploration by asking open-ended questions like “Which one went the furthest? How can you tell?”
and “Can you put something down to show where it stopped?” These questions helped the children think about what they saw and
explain their ideas. As they played, they started to use words about position, compare objects, and measure in their own ways.

They were also beginning to collect simple information and record what happened, all as part of their play.
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As their testing became more structured and intentional, the children began to sort and organise the materials they were using
before rolling them. They grouped objects based on features such as size, shape, weight, and texture. One child carefully gathered
all the stones and lined them up from smallest to largest, saying, “This one’s biggest, maybe it'll win.” Another child began sorting
objects like pinecones and sticks into groups, counting out loud, “Four stones, three sticks, three pinecones,” before arranging them
into neat piles. Some children began to compare how many of each item they had, but also
how each group behaved when rolled. “All the round ones go better,” one child noticed,
therefore all the round ones went into their own pile. This spontaneous sorting and
comparing demonstrated skills in organisation and mathematics. These behaviours link to
the Curriculum for Wales Mathematics and Numeracy progression step “| have experienced
grouping and sharing with objects and quantities, and | can group or share small quantities

into equal-sized groups” (Welsh Government, 2010).

(Mikhail Blavatskiy, 2025)

The following week, we returned to the same woodland area. The children immediately remembered the slope and ran to gather

materials again. What was interesting was how much more deliberate they were in their actions. Some even asked, “Where’s that
big stone from last time?” and “Let’s make a ramp this time!” They began improving their tests by repeating past experiments with
slight changes, which showed their thinking had progressed. Going back to the site gave the children the opportunity to combine

what they’d discovered, deepen their understanding of forces and motion, and build on prior knowledge.

This simple woodland visit offered a rich, multisensory environment that naturally invited exploration of scientific and mathematical
ideas. Through rolling, comparing, measuring, and reflecting, the children encountered real-world examples of gravity, friction,

force, and measurement, all while actively playing. The adult role was not to lead, but to observe, providing just enough language
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through open-ended questions to help children make their own connections. Experiences like these demonstrate how outdoor

environments can be powerful spaces for deep, connected learning, especially when children are given time and freedom to

explore.
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Part 4 - The Role of Adults in Supporting Mathematical and Scientific Learning in
Outdoor Environments in the Early Years

Outdoor environments offer exciting and meaningful ways for young children to
explore mathematical and scientific concepts. In early childhood, children learn best
through hands-on, real-world experiences, especially when they are curious and
active in their environment (Forest School Association, 2021). This essay looks at
how adults support outdoor learning by creating enabling environments that are rich
in open-ended materials and based on children’s interests. The role of the adult is
not to supervise but to guide learning by asking open-ended questions, offering
materials like sticks, stones, pipes, and water and giving children time to explore
their ideas (Welsh Government, 2023). Theories from Froebel, Piaget, Vygotsky,
Bruner, Gibson, and Nicholson show that children learn through play, social
interaction, and exploration. These theories support the idea that the environment
and the adult’s role both shape how children think and learn. Loose parts are simple,
everyday items that children can move and use in different ways. They are especially
useful for developing maths and science thinking outdoors (Kathy Brodie 2024).
Activities like sorting, counting, building, and experimenting help children understand
key ideas like size, shape, weight, and cause and effect (Kennard, 2022). This essay
will explore how enabling environments and loose parts, with adult support, help

children build strong foundations in maths and science.

The role of the adult in supporting mathematical and scientific learning outdoors is to
provide children with an enabling environment. An enabling environment in early
childhood education should be designed to be stimulating, responsive, and
developmentally appropriate, and offer children rich opportunities for play and
exploration. In outdoor settings, enabling environments provide children with space
and freedom to be curious and enhance deep thinking (Smedsrud, 2025). According
to the Welsh Government (2023) effective environments should inspire a sense of
awe and wonder, encouraging children to engage with both the living and non-living
world around them. These spaces invite children to explore, experiment, problem-
solve, and develop creativity and critical thinking as they interact with natural
elements. Furthermore, Education Wales (2021) suggests such environments should

offer time and space for contemplation, reflection, and physical challenge, supporting

12
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the development of both gross and fine motor skills. When well-supported by adults,
these environments become rich contexts for scientific investigation and
mathematical thinking, helping children to notice patterns, test hypotheses, and
engage in meaningful problem-solving rooted in real-world experiences (Education
Wales, 2021).

Research by Maynard and Waters (2007) shows that outdoor environments, when
carefully planned by adults, enhance children’s cognitive engagement, especially in
problem-solving. Furthermore, recent evidence by Smedsrud et al. (2023) highlights
that adult participation in designing and scaffolding outdoor play spaces through
offering varied materials, asking open-ended questions, and creating safe yet
challenging settings supports children’s critical thinking, attention span and
understanding. Rather than instructing, adults in enabling environments act as
facilitators, encouraging learning by asking open ended questions, such as “What do
you think will happen if we add more stones?”. These questions support
mathematical and scientific thinking in ways that are appropriate for the child’s
development (Smedsrud et al., 2023). This links closely with Froebel’s educational
philosophy, which positions the adult as a facilitator of learning rather than a direct
instructor. Froebel believed that children learn best through self-initiated activity and
exploration in nature, where adults support development by offering gentle guidance,

encouragement, and meaningful interactions (Tovey, 2017).

A significant benefit of enabling outdoor environments is the ability to present real
life, hands-on learning that encourage children to engage with mathematical and
scientific thinking in purposeful ways (Kiviranta et al., 2024). Children playing
outdoors might use sticks to measure and compare lengths or heights, group leaves
or insects by size or colour or explore the cause and effect of rolling objects down a
slope. In enabling environments, children interact with real-world materials and
witness outcomes first hand, which helps them build an understanding instead of just
remembering facts. Research by Young Children’s Attitudes Toward Science
Learning in Early Learning Grades (2024) found that children who used real objects
and learned through hands-on science activities had a deeper understanding than

children who were taught in more abstract or symbolic ways.

13
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The role of the environment for supporting learning is strongly reflected in the Reggio
Emilia approach, which describes the environment as the third teacher (Strong-
Wilson and Ellis, 2007). From this perspective, the environment supports children's
thinking by being well-organised, visually appealing, and filled with materials that
encourage exploration. Designing outdoor spaces based on children's interests, such
as providing ramps, puddles, or building materials like logs, supports their
independence and curiosity. (Strong-Wilson and Ellis, 2007). Similarly, Gibson’s
(1979) theory of affordances says that the environment offers different opportunities
to act depending on a person’s ability. For a child, a rock can be used for stacking,
throwing, or counting and a puddle can be splashed in, measured, or used to throw
rocks into. Adults help by paying attention to how children use these things and by
adding materials, asking questions, or using language to help children learn more.
Bruner (1961) also highlights that children learn best when they can explore and
discover things for themselves. Outdoor environments support this kind of learning,
especially in science and mathematics, by giving children the chance to experiment

and solve problems through play.

The Curriculum for Wales encourages outdoor learning as part of its holistic child-
centred approach. It supports learning through real-life problem solving, exploration,
and creativity, which are all supported by enabling environments. The curriculum
highlights the importance of children learning key ideas in mathematics and science
through activities like exploring, comparing, observing, and asking questions. It also
aims to develop confident, capable learners and creative thinkers (Welsh
Government, 2023). The adult can support these goals by giving the children

freedom to explore and investigate outdoors.

In a Scandinavian Forest school video children are observed negotiating real risks
and making choices such as, sliding on ice, climbing trees, or building dens, while
the adults step back and ask guiding questions rather than issuing direct commands
for example a child climbing the tree was asked if he ever got scared, instead of
being told to get down or to be careful (Microsoft Bing, 2025). This approach
respects children as capable thinkers and supports their executive functioning and
self-regulation (Vygotsky, 1978). Similarly in a forest school video by Siren films

(2018) when a child wanted to make a bow and arrow, the adult provided the

14
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materials and offered help only when asked, encouraging the child with open ended
questions like, “How can | help you?” This reflects scaffolding rather than direct
instruction. The role of adults here is to facilitate rather than direct. In the video it
also shows the older children mentoring younger ones, demonstrating peer learning
and the social dimension of learning (Scholars, 2023). It highlights that children can

also teach and support one another in a rich learning environment.

While the Scandinavian video shows children confidently using tools, exploring near
water and climbing trees, these experiences are not always easily replicated in
typical early years settings. In many nurseries, health and safety regulations, limited
budgets, and staff-to-child ratios make such activities difficult to manage (Social Care
Wales, 2018). For example, allowing children to use knives or play near a lake, as
seen in the video, would require higher adult supervision ratios that are

often financially unrealistic for most settings. However, one accessible alternative is

the introduction of loose parts.

Loose parts are open-ended, low-cost materials such as sticks, stones, crates,
fabric, and tubing. According to Nicholson’s (1971) theory, these materials support
creativity, problem-solving, and exploration, and can be used flexibly to promote
mathematical and scientific thinking. Loose parts not only make rich learning
possible in budget-limited settings, but they also encourage children to take
ownership of their play and learning, with adults acting as facilitators rather than
instructors. Materials that can be moved and used in different ways are especially
helpful in outdoor play, where they encourage children to explore maths and science
through hands-on learning. Loose parts naturally support mathematical learning by
encouraging children to engage in activities such as organising, patterning, counting,
comparing, and measuring (Ranheim, 2020). For example, when children play with
sticks, stones, or leaves, they might compare sizes, make patterns, or build balanced
structures. These activities help them understand shapes, numbers, and problem

solving. Which are key skills in early mathematics.

Scientific exploration is similarly supported through loose parts. Children investigate
how different materials behave in different conditions, testing what floats or sinks,

how different textures feel, or what happens when objects are pushed or dropped.

15
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These hands-on experiences promote them to ask questions, make predictions, and
understand cause and effect (Waite-Stupiansky and Cohen, p12, 2020). For
example, when children play with water, stones, and pipes, they begin to explore
how gravity and flow behave. By changing different parts, they take part in simple
experiments and start to test their own ideas. According to Piaget’s theory

of constructivism, children actively learn through interaction with the environment
around them. Loose parts provide hands-on materials that they need to do this. As
they play and explore, children create ideas and understandings based on what they
experience (Chand, 2024). Vygotsky (1978) further emphasised that learning is
social, and the role of the adults is to help children learn more by scaffolding.
Outdoors, adults can ask open-ended questions. These kinds of questions help
children think more deeply and learn new ideas within their zone of proximal

development (Cherry, 2023).

Research backs the value of loose parts in supporting cognitive development. A
systematic review by Prins et al. (2022) found that access to loose parts in outdoor
environments enhances children's engagement with science and maths by
encouraging experimentation and conceptual thinking. Adults play a key role

in organising and rotating materials, providing time for children to explore, and
offering just enough support to guide without taking over. As Bilton (pg 58, 2010)
explains, outdoor learning environments rich in loose parts allow children to shape
their own learning experiences, which leads to deeper engagement and

understanding.

In conclusion, the outdoor environment offers opportunities to support young children
in exploring early mathematical and scientific learning in a fun, hands-on way. When
these spaces are carefully planned and supported by adults, children are more likely
to stay engaged, ask questions, and try out their ideas. Through carefully curated
materials, mostly loose parts, and by offering opportunities for hands-on exploration,
adults help children develop critical thinking, problem-solving, and investigation
skills. Rather than directing the learning, adults play a facilitative role by asking
open-ended questions, observing, and scaffolding the children’s learning to extend
their thinking and skills. Theories from Froebel, Vygotsky, Piaget, and Nicholson

reinforce the importance of active, child-led exploration supported by thoughtful adult
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interaction. The Curriculum for Wales also supports this approach by emphasising
curiosity, real-world learning, and the development of capable, independent learners.
While practical limitations such as budget and health and safety can be challenging,
strategies such as using loose parts demonstrate how rich learning can still be
achieved with minimal cost. Ultimately, when adults create enabling outdoor
environments and take on a supportive role, they help children develop a strong

foundation in mathematics and science that will benefit them for life.
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