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Introduction

The outdoor environment in the photograph, as seen in Figure 1,
presents a woodland path, shaded by a natural canopy of trees, with
uneven ground, overhanging branches, and scattered natural
resources such as leaves, twigs, and rocks. The area is ideal for
promoting children's curiosity and engagement with the natural world,
offering a diverse range of opportunities for learning about scientific
and mathematical concepts.

This site will be used by a group of children aged 3-5 years from a
Nursery and Reception class in a primary school. Practitioners will
support the children's holistic development by encouraging inquiry-
based learning and scientific thinking through play. The focus of this
portfolio is to explore how this woodland setting can be used to
promote specific mathematical and scientific ideas, aligned with the
Curriculum for Wales (Welsh Government, 2021) and how

practitioners can scaffold learning without interrupting the children’s natural ~ Figure 1-Woodland
Area (Hughes,

scientific Exploration: Forces and Motion

The Environment: The woodland has gentle slopes, dips, and uneven surfaces as shown in Figure
2, which are key features that support learning about forces and motion. As children run, jump and
roll objects down these slopes, they will begin to explore the concept of gravity, as well as experiment
with friction as different objects move across surfaces of varying textures.

® \What Children Might Do: In this environment, children may start
by rolling natural materials, such as leaves, sticks, or stones, down
the slopes. They might notice how some objects roll faster than
others or how certain objects do not roll at all. These playful
interactions with the landscape enable children to grasp abstract
concepts like gravity and friction, providing a foundation for
scientific understanding (White, 2019; Pound & Lee, 2022).

Play-based learning in natural environments has been shown to
promote children's critical thinking skills and problem-solving abilities,
as they make predictions, test hypotheses, and observe results
(Knight, 2013). This aligns with Vygotsky’s (1978) theory of social
constructivism, where children construct knowledge through social interaction and active exploration
of their environment.

Figure 2 - Woodland Floor
(Hughes, 2024)

Practitioner’s Role: Practitioners can scaffold children’s learning by observing
closely and asking open-ended questions that promote sustained shared
thinking. For instance, they might ask:

« ‘| wonder why that rock rolls faster than the stick?”

« “What do you think will happen if you roll the stone on the grass instead of

the dirt path?” QO
-}
« “Let’s see if the big stick rolls differently than the small one.” Thought Bubble

(FreePik, no date)
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These types of questions help children to observe the effects of different forces, such as gravity, on
objects, and how friction between surfaces influences speed (Tunniclffe, 2015). Open-ended
guestioning also encourages children to make predictions, test their ideas, and engage in inquiry-
based learning (Bruce, 2015). This is essential for supporting children’s metacognitive development,
as they reflect on their thinking and actions (Mercer, 2000). This also aligns with Progression Step 1
of the Curriculum for Wales (Welsh Government, 2021), which emphasizes developing curiosity
about the world through experiential play.

Resources: To enhance this exploration, practitioners could provide
additional resources such as balls or objects of different shapes and weights
as illustrated in Figure 3. Introducing loose parts into the environment allows
children to experiment with how these different objects behave on uneven
surfaces, fostering deeper engagement with the concepts of force and
motion (Robertson, 2017). The provision of a rich array of natural resources
has been shown to significantly enhance learning outcomes in outdoor play
settings (Watkins, 2021; Knight, 2013). By repeating and varying their
experiments, children consolidate their understanding, building on Piaget’s (1964)
stages of cognitive development, where children learn through active interaction with their
environment.

Figure 3 - Sports Balls
(Adobe Stock, no date)

Mathematical Exploration: Size, Shape, and Measurement

The Environment: The woodland is full of natural materials of varying
sizes, shapes, and textures, such as twigs, leaves, and stones. These
provide endless opportunities for children to explore mathematical
concepts like comparison, measurement, and pattern recognition through
play (Tucker, 2014; Pound & Lee, 2022).

|
|

. . . Natural Woodland Materials
What Children Might Do: Children may collect (The Practical Forest School,

. items such as sticks and leaves, comparing their no date)

. |lengths, widths, and weights, like in Figure 4. They may also arrange them

into patterns or attempt to build small structures from twigs and rocks. By

engaging in these activities, children are exploring mathematical concepts

. such as size, shape, and symmetry in a natural, tactile way (Clements &

= - Sarama, 2021; Robertson, 2017). Early mathematical learning, particularly in
Figu,es_Measu,,-ng ~ outdoor contexts, is enhanced when children engage in play that involves

Sticks (Creative Star ~ SOrting, measuring, and patterning (Bilton, 2010).
Learning, no date)

For example, while building with twigs, children might use trial and error to
balance them, naturally investigating ideas about length and stability. Practitioners can gently guide
this learning by introducing mathematical language, for instance:

“‘How many stones did you find?”
Speech Bubble
“Can you find a stick longer than this one?” (Stockio, no date)

“Which leaf is the biggest?”

These questions encourage children to engage in counting, comparing, and measuring (White,
2019). This kind of informal measurement and comparison helps children develop an intuitive
understanding of size and scale, laying the foundation for more formal mathematical learning in the
future (Tucker, 2014). Such experiential learning is supported by Bruner’'s (1966) theory of discovery
learning, where children learn best through active exploration and hands-on experience.
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Practitioner’s Role: Practitioners can extend the children’s exploration by encouraging them to
group and categorize the materials they collect. By doing this, children can begin to engage with the
mathematical concepts of sorting and classification, which are important early numeracy skills
(Tunniclffe, 2015). According to Clements & Sarama (2021), play-based experiences in outdoor
settings are essential for fostering mathematical thinking in young children.

Life Cycles and Ecosystems: Exploring Natural Change

The Environment: The woodland path offers a rich environment for
exploring the life cycles of plants and animals, shown in Figure 5.
Fallen leaves, insects, and signs of plant growth provide children
with opportunities to observe changes in nature and understand the
concept of life cycles. Outdoor play spaces, particularly in woodland
settings, can support children’s developing understanding of
biological concepts and environmental stewardship (Chawla, 2015;

Tovey, 2007) Figure 5 - Life Cycle of a Tree

. . . (Ecotree, no date)

== What Children Might Do: Children may
; find fallen leaves and notice how they differ from the green leaves still

| attached to trees. They might also observe insects or small animals,
sparking curiosity about the living organisms around them, illustrated in
Figure 6. Through these observations, children can begin to understand
; § life cycles and ecosystems, key components of early scientific learning

2% (Tucker, 2014; Pound & Lee, 2022).

Figure 6 — Children Observing . , . . .
Wildlife (Shutterstock, no date) P ractitioner’s Role: Practitioners can further support this learning by

asking open-ended questions that provoke deeper thought. For example:

e “Where do you think these insects go at night?”
e “Why do you think some leaves are green and some are brown?”
“What do you think will happen to the leaves after they fall?”

These questions can help children develop an understanding of the processes of growth, change,
and decay in the natural world (White, 2019).Introducing books or diagrams about plant growth or
insect life cycles can provide additional context for children’s observations, linking their discoveries to
larger scientific concepts (Bruce, 2015).

Resources: To enhance learning, practitioners could provide
magnifying glasses for children to observe insects or fallen
leaves more closely, encouraging detailed observation and
fostering a deeper connection with nature. The use of additional
tools such as magnifiers or observation jars can deepen
children's understanding of ecosystems and biodiversity, as
they engage in close observation and record their findings F.a :
(Knight, 2013). A S e
Magnifying Glass for Observing
Wildlife (Imagniphy, no date)

Learning through Metacognitive Talk and Play

Metacognitive talk is an essential aspect of early learning, helping children reflect on their actions and
think about their thinking processes (Fisher, 2007). In this woodland environment, metacognitive
dialogue could occur naturally as children engage with the physical world. Practitioners might prompt
reflective conversations with questions like:



Carys Hughes — 2314177 Word Count:
“Why do you think that happened?”

e “How did you make the twig balance?”
o “What could you try next time to make the rock roll faster?”

These questions help children become aware of their own problem-solving strategies and encourage
them to experiment further (Bruce, 2015). By allowing children time to repeat activities, practitioners
ensure they have opportunities to consolidate their learning through trial and error, a key element of
both scientific and mathematical inquiry (Bilton, 2010; Robertson, 2017).

Conclusion

The woodland setting offers a natural and dynamic environment where children can explore
foundational concepts in science and mathematics through play. With the support of attentive
practitioners, children can develop an understanding of forces and motion, engage with size, shape,
and measurement, and learn about life cycles and ecosystems. This type of inquiry-based learning,
grounded in open-ended questioning and playful exploration, aligns closely with the Curriculum for
Wales (Welsh Government, 2021) and promotes a holistic approach to early years education.
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