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How would you use an outdoor environment to promote and support

children’s scientific and mathematical thinking?

Section 1

Hurrell (2016).

Section 2

The environment in the photo could be used in various ways by children to develop
many different concepts but particularly their scientific and mathematical concepts,
children can explore and develop these concepts by interacting with the environment
around them and the natural resources found there. This outdoor environment could
allow a child to take their learning in their own way and give them independence
when developing their scientific and mathematical skills. The environment could be
used by the children to further their scientific and mathematical development in an
enjoyable way, they may use the free space to race and see who can build a den in
the fastest time or who is the first person to find several bugs. For this activity a class

would be visiting the site with correct ratio of staff to children. The practitioners
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involved in observing the children in this activity will be there to observe, supervise

and to encourage the children to use their curiosity.

The children could be asked to gather materials for dens and then proceed in making
them or they could go on a bug hunt. Mathematical concepts such as counting and
measuring could be developed during these activities as children may count how
many different bugs they can find or how there are of one species. Children could
also do addition when doing this. For example, if one child counts 10 ladybugs on
one stick and another child counts 5 ladybugs on another stick, they will have found
15 ladybugs in total. Challenges could also be set for the children, such as who can
find the most bugs. Teams could be created and the children in the teams could
count how many bugs are in different places. The children could then come together
and compare how many bugs they were able to find and see what area had the
most. Paper and pencils could be given to the children to aid the children in counting
accurately. Some children may find it easier to write the numbers down rather than
count in their head. In relation to the four purposes in the Curriculum for Wales, the
Welsh Government (2020b) states that mathematical skills encourage children to be
critical of data and findings and this encourages them to be ethically informed
citizens. The children may also measure trees, sticks, or branches when sourcing
the materials needed for their den building. Practitioners could encourage the
children’s curiosity here by asking why certain materials may be better for their dens
or why they have decided to use longer or shorter sticks and branches. Children may
use their measuring skills to ensure that their dens are strong and stable. They may
want to go inside their dens and therefore will have to ensure that their dens are tall
enough for them to go inside. They may also create their own competitions by
comparing who can build the tallest den. The Welsh Government (2020b) states that
mathematical concepts should be taught in exciting ways and these competitions
may encourage the children to work harder in a more enjoyable way.

Exploring weight could also be explored by children participating in this activity. For
example, if they use heavier sticks to build dens then they may be stronger but also
may be too heavy and destroy any structure the children may have already made.
The Welsh Government (2020b) explains that mathematical concepts are vital for
children to learn as it helps them problem solving skills in day-to-day life. The

children will be able to learn from their mistakes when exploring weight as a concept.
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If they see that thicker sticks are more supportive, the children may be able to
experiment with how much weight they can hold before they break. If a child uses
something that is too heavy for their structure, they may find a lighter alternative. By
giving children the opportunity to explore these concepts freely then they can ask
themselves questions (Should | use this? What can make this better?) this then

encourages them to use their critical thinking skills.

There is also a slightly sloped area which may encourage the children to roll or slide
down. The children could be asked if this slope would be a good area to build a den?
Concepts such as gravity could then be explored here. The children could
experiment with trying to build on different gradients and explore how flat surfaces
may be more stable area than a sloped one. This may encourage the children to use
metacognitive talk and question why certain things may happen. For example: Why
should I not build a den here? Where would be better? The adults observing this

activity could just encourage this talk by prompting children to ask these questions.

Scientific concepts such as classification, life cycles or weather cycles could also be
explored during this activity. The Welsh Government (2020) places an emphasis on
the importance science and technology has on a child and how it ultimately makes
them more independent individuals. Children could explore the environment and see
what bugs they can find. Magnifying glasses or bug pots could be given for children
to examine the different insects or bugs that they find. Children could then
investigate classifying the different bugs by raising questions such as: can it fly? How
many legs does this have? What colour is it? Where does it live? These questions
encourage a child’s metacognitive talk which Education Endowment Foundation
(2023) describe as highly beneficial for a child’s development. If artificial loose parts
were added here, children could be given identification sheets that they could refer to
if they were unsure of the name of something. The Welsh Government (2022)
explains that a child’s progression takes places when they gain knowledge and
information over a period. Identification sheets would allow the children to build on
their existing knowledge of bugs that they can identity, furthering their scientific
development. The Welsh Government (2022b) state that to encourage a child’s
development, their learning experiences must be meaningful. In this activity, children

could investigate the different bugs life cycles and expand their own learning
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independently by being able to identify the different bugs found and then find

information regarding their life cycle.

Children could experiment with loose parts without a set activity. They may combine
the tyres with wood to create cars or spaceships. The opportunities could be
endless, and children would have the opportunity to explore and learn through self-
directed play. If they are building a car, they may want it to look symmetrical so find
the similar materials for both sides. If they were building their own playground, they
may want to build a slide and therefore could experiment with using different

gradients and gravity.

If this activity was repeated during different weather conditions the children may be
able to may comparisons to further their learning. They may be able to identify how
the weather can impact on the activities given to them. The children may question
whether they find more animals in the wet than in the dry? or can they build a den
better with dry materials rather than wet? This contributes to their holistic learning.
The Welsh Government (2022b) explain that cross curricular experiences are vital,
this activity therefore would be highly beneficial as it could help further a child’s

mathematical and scientific development.

Section 3
RISK BENEFIT ASSESSMENT
Location / Woodland area Date: 26t
Activity: September
2023.
Assessor: Megann Hopkins Review
date:

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.
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material to | tying things activity.
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build a den. | together. Use plastic pegs.
Critical thinking Count all pegs at the
skills improved beginning and end of the
through learning activity.
from mistakes.
Section 4

Vygotsky (1986, cited in Campbell and Speldewinde, 2020) states that day to day
learning is all a part of scientific development. Therefore, it is suggested that

opportunities for children to explore concepts in an outdoor environment will

contribute to their development of these concepts. Richardson (2013) and Play

Scotland (2023) place an emphasis on outdoor learning and discuss that children

have the right to access an outdoor environment. The main role of the adult is to

share a child’s discovery, if this role is not fulfilled then children will not develop.

Richardson (2013) supports this view and states that children require adults who

understand the importance of the outdoors for a child’s development. However, as

Knight (2011) noted, there are some practitioners who are anxious with the idea of
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outdoor learning. The impact the outdoor environment has on a child’s holistic

learning should also be considered.

UNICEF (no date) and Scot Public Health (2017) explain that all children have the
right to an education and a right to play. Maslow’s hierarchy of needs demonstrates
that children need to have all basic needs met before they can reach self-
actualisation where they can fully develop (McLeod, 2023). Practitioners, therefore,
should ensure that all children have their needs met so they can develop their
understanding of concepts such as maths and science. The outdoor environment is
beneficial to a child’s development and health (Welsh Government, 2009). A child
need’s to be in good health so they can develop fully (McLeod, 2023). Berkshire
National Health Service (2023) describes how a child’s vestibular system is vital in
regulating behaviour. The outdoor environment gives children the space to
experiment and use their vestibular sense which aids in developing a child’s sense of
balance, which is essential for physical movement. It could be beneficial therefore for
adults to allow children to use the outdoor environment so they can teach concepts
in an open space. Peterson (2022) suggests that math activities which require
movement as successful as they are repetitive which makes them easier for children
to remember. Similarly, Bruner (1960 cited in McLeod, 2023b) suggested that a spiral
curriculum would be benéeficial for children to develop concepts, they would be able
to revisit and build on previous concepts to develop a deeper understanding.
McLeod (2023b) states that Bruner’s spiral curriculum theory in relation to
mathematical concepts would ensure children have a comprehensive understanding.
Children learn better through hands on learning (McLeod, 2023b). It would be
valuable then for practitioners to use a hands-on learning approach when introducing
a scientific or mathematical concept to children as they will then be able to build

upon their existing knowledge each time.

Like Maslow, Early Childhood Education (2008) describe Steiner’s approach of
children developing who they are as a person. Steiner’s approach focuses on
children reaching their spiritual and emotional potential as well as their academic
potential (Early Childhood Education, 2008). Cardiff Steiner School (2022) states
how outdoor play promotes the use of emotional and social skills and notes how
practitioners can work solely as observers so children can work independently to

solve problems. The Welsh Government (2020b) discusses that play is vital for
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children to develop their mathematical concepts. Early Years Careers (2015) states
that when practitioners set mathematical activities in the outdoors, children build on
their mathematical knowledge, and they build on skills such as teamwork and
resilience. The outdoor environment also contributes towards a child’s holistic
development. Mcllroy (2023) explained that activities that are play based and open
ended promote a child’s holistic development. Froebel (no date, cited in Lilley, 1967)
declared that all children need the opportunity to explore the natural environment.
Wardle (2021) discusses Frobel’s approach and noted that Froebel found the
outdoors as useful for children’s learning as it gives them the opportunity to explore
freely through hands on learning, thus contributing to their holistic development.
Bruner (1960, cited in Wardle, 2021) also placed an emphasis on adults giving
children a hands-on learning experience as it allows children to develop a thorough
understanding. Piaget placed an emphasis on hands on learning as it gives children
the opportunity to find revelations for themselves (Murphy, 2018). In addition to this,
Tunnicliffe (2015) states that children develop their scientific concepts of the world
around through natural experiences of their environment. Therefore, practitioners
should allow children to use the outdoor environment, so they are able to develop an
in-depth understanding of their scientific and mathematical concepts. Mcliroy (2023)
suggests that practitioners should use holistic learning, so children are able to

develop in all areas.

Professional Association for Childcare and Early Years (2023) explain that enabling
environments consider the emotional and physical environment and they are
significant for a child’s development. The Welsh Government (2022b) share this view
and note that early year’s practitioners should also work as enabling adults by
providing safe and supportive environment to ensure children’s development.
Therefore, it may be beneficial for practitioners to be these enabling adults and
provide the children with an enabling environment so the children can further their
scientific and mathematical concepts. Wilson (2018) identified that children do
develop academically without direct intervention from adults. Therefore, it is
suggested by Wilson (2018) for adults to allow children to be independent in their
learning but through adult planned activities rather than adult led activities.
Education Wales (2022) also state that the new curriculum will assist in educating

children to live independently. Practitioners therefore may want to provide children
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with these ‘enabling environments’ so that children can further their scientific and
mathematical concepts in an outdoor environment. Nevertheless, Keith (2017) states
that not many have access to the outdoor environment and as a result are confined
to developing these concepts in an indoor environment instead. Despite this, Keith
(2017) and Louv (2009) notes that the outdoor environment is crucial in developing a
child’s mathematical concepts. The Welsh Curriculum (2015, cited in Keith, 2017)
places significance on cross curricular learning and explains that maths should be

explored through play and life experiences.

Adults can assist in extending a child’s learning journey through adding loose parts
to an outdoor environment to further their development of their mathematical and
scientific concepts. Flannigan and Dietze (2018, cited in Rahardjo, 2019) explain that
the outdoor environment provides not only a space for children to play but also
provides loose parts with endless uses. Nicolson (1971) suggests that adults play a
role in preventing a child form being imaginative. He explains this by stating that
adults take away the enjoyment for learning by placing structured objects in the
learning environment. This then doesn’t give the child to be creative with their
learning. Wilson (2018) states that practitioners must understand the significance of
play when it comes to a child’s development of maths and science. Tunnicliffe (2015)
notes the importance of play for a child’s scientific development as it allows children
to observe their own learning and begin to raise questions. Nicolson (1971)
suggested that placing loose parts in a child’s learning environment, allow children to
develop their critical thinking skills and further their development through
experimentation of different materials which have endless uses. Duglan (2015) and
Nicolson (1971) conclude that open-ended materials and opportunity promote a
child’s curiosity and development. However, Campbell and Speldewinde (2020)
concluded that the natural environment already provides children with both loose and
fixed parts which assist in their scientific development. Similarly, Wilson (2020) found
that children were more engaged with their learning if they gathered resources
independently rather than being given resources by an adult. Consequently, it could
be argued then that loose parts may not be required in an outdoor environment if the
environment already contains these naturally. Despite this, Rahardjo (2019)
concludes that practitioners can use loose parts can be used as a tool to support

learning or to help children express their emotions in their reflections.
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Frobel (1967 cited in Tovey, 2012) suggested that children face more challenges are
safer than those who are sheltered and protected from risk. Despite this, Steiner,
Karabon and Litz (2023) identify that there is a decline in outdoor play and an
increase in indoor play. Laird and McFarland (2014) explain that children learn risk
when no adult is supervising them, but adults are now too protective. Therefore, it
can be viewed that adults within the early years do not let children self-assess risk
and consequently children will be less independence due to their inability to assess
risk. Knight (2011) explains the role of the adult and states that the adult should allow
the child to take rational risks. Similarly, Froebel (1967 as cited in Tovey, 2012)
concluded that children benefitted from the freedom of figuring out things for
themselves within the environment and it encouraged independence, the adult
should consider the benefits rather than the risks. Piaget stated that adults should
encourage children to make mistakes as this shows they are interacting with the
environment around them (Murphy, 2018). Louv (2009) settled on the idea that the
outdoor environment is key for a child’s development of their senses which,
consequently, benefits their academic learning and innovation. The Welsh
Government (2020) in relation to the four purposes, states that children who are
enterprising, creative contributors find solutions to problems and are prompted to
take risks. Education Wales (2022) describes healthy confident individuals who can
overcome problems. For that reason, it suggested that for children to develop their
scientific and mathematical concepts, practitioners must allow them to take their own

risks.

It is important to consider how a child with additional learning needs may react to an
environment like this. Some children may flourish in an environment where they can
move freely without too much structure and explore these concepts by themselves.
Tissler (2011) discusses how outdoor environments promote engaging learning for
children with special educational needs through sensory incentives. Outdoor
environments, therefore, may be more suitable environments for children with
special educational needs to develop their mathematical and scientific skills by

providing environments.

It can be concluded that the outdoor environment is beneficial for children’s scientific
and mathematical development. The role of the adult is to ensure children have

access to enabling environments to ensure they can fully develop their mathematical
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and scientific concepts. Adults should also consider their role and provide children
with the opportunity to safely self-assess risks. Practitioners should also consider
whether loose parts should be added and what value would be added to a child’s
learning by doing this. In addition to this, practitioners must consider a child’s holistic
development and provide children with the opportunity to engage in this by giving

them opportunity to explore and play freely.
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