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Awe and Wonder — Science and Mathematics in the Outdoors.
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Part 2.

Welsh Government (2023) says High levels of wellbeing, self-assurance, and
engagement can result from outdoor learning. Being outside encourages the growth
of the social, emotional, spiritual, and physical aspects of a person. It also gives
students real-world opportunity to build and strengthen their cross-curricular
competencies. The setting in the image above provides students with a variety of
learning possibilities, including those for science and maths.

Working on numbers to five has been a class task for the students. They are starting
to recognise numbers and associate them with related objects. Welsh Government
(2020) says that children should engage with and investigate numbers in a variety of
settings, both indoors and outdoors. With assistance from an adult, the children
started by counting the number of trees, birds, and ducks they could see in the
distance. The children also joined in with number songs on their walk to the setting.
The children began picking things up off the floor which were of interest to them like
stones, leaves, and sticks. Making the most of the teaching moments that arise
organically when we observe or participate in their play, we should promote and
support children's natural curiosity while modelling a joyful attitude to learning (Welsh
Government, 2022) Asking questions like ‘how did that stick get there?’ and ‘where
did the leaves come from?’ helped us achieve this. Children believed that the sticks
and leaves had fallen from the trees or had been abandoned by squirrels. The topic
of Autumn came up as a result. Inquiries about the world around us are sparked by
our curiosity about science and technology (Welsh Government, 2022). Some of the
children laid the sticks out in a row. | gave them a number line and some acorns to
practise matching the numbers. Other children made similar selections of grass and
leaves. The foundation for understanding mathematical ideas and concepts should
be built on (Welsh Government, 2022) When adults are aware of their children's
interests, they can encourage learning-friendly attitudes, broaden knowledge, and
enhance skills (2022) The youngsters were given the opportunity to select objects
and match them to the numbers on the number cards 1 to 5, which were scattered
over the grass. If a card had been filled with too many things, some of them
collaborated and supported one another to get the right answer The children were
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able to verify their calculations with their fingers to see whether they were accurate,
and if not. Children that have familiarity with one-to-one correspondence and the
counting sequence of numbers may count sets accurately (Welsh Government,
2020) Children in the group started painting with water on various surfaces when
some of them discovered containers in the loose parts supplies and wanted to fill
them with it. The children enjoyed filling all the different size containers, and they got
to experiment with full, half-full, and empty, as well as exploring how many little cups
it would take to fill a bucket. Paintbrushes were then introduced. The children were
encouraged to draw a straight line down, like a number 1 and like the trees, after an
adult drew a picture in the ground as an example. Welsh Government (2022) says

children should be able to utilise mark-making instruments with more restraint.

At the river's bank, a different group of children were throwing stones into the water.
Welsh Government (2022) says that children learn best when they are actively
involved in activities that pique their curiosity, stoke their creativity, and peak their
attention. Questions like "what is happening to the stone?" and "how is it going
down?" were posed to children. The use of the terms heavy and light as well as big
and small by the adults to determine the sizes of the stones also introduced children
to mathematical language. After that, a grownup enquired as to the children’s
perceptions of whether everything would sink. The children investigated the
material's characteristics and chose the best resources to further their education
(Welsh Government, 2022) Sticks and leaves were among the materials that the
children collected from their surroundings. In addition, they made use of some of the
supplies that had been introduced into the environment, such as crayons and metal
spoons. The children talked about how heavy or large the objects were, and some of
them could anticipate whether they would float or sink. Children should have the
curiosity to investigate their surroundings, ask questions about how things function,
and make observations (Welsh Government, 2020) The children were familiar with
the area's restrictions and guidelines, so they were aware that they weren't
supposed to get too close to the water. As this group gathered the items that needed
to be taken out of the water, another staff member went to assist them to ensure
safety. We were able to offer a secure setting for children to engage in outdoor
exploration of their surroundings (Welsh Government, 2023) A leaf that was floating
was being poked by a child using a stick. He desired that it sink. One of the staff
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members asked, ‘How could we make it sink? ‘. The child was unsure so he was
shown what would happen if a stone was put on top of the leaf. Welsh Government
(2022) says that Drawing on the prior knowledge and experiences of the children,
enabling adults should present a comprehensive and balanced curriculum. They
should give children the chance to create and select from a variety of materials with
various properties, and they should encourage them to refine their problem-solving
abilities. The child started to collect additional items from his surroundings after
coming to this understanding. He was advised not to remove branches from the
trees because doing so might endanger them. He asked, ‘Would the leaves grow if
the branch was in the river?' According to Welsh government (2020) children should
understand that both plants and animals are living beings that grow and children
should understand that their actions and the things they use might affect the
environment and other living things. By this time, the activity had caught the attention
of others, who used it as a contest to see who could sink the largest leaves. The staff
were encouraging observers to count how many leaves were in the water while also

boosting the children's vocabulary by utilising the words ‘floating” and ‘sinking.’

The children were taken back to their classroom by staff where they washed their

hands following the health and safety policy.
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Part 4.

According to Padayichie (2022) outdoor play is crucial for children' growth, especially
in the early years, and it's becoming more and more common in schools. Children
can benefit much from outdoor learning experiences, which are enriching and offer
many advantages. The variety of sensory experiences children have while playing
outside is one of the main advantages. Due to increased exposure to nature,
children are better able to relate to their surroundings. They also learn a variety of
physical abilities in a natural setting, such as balance, coordination, and dexterity.
Moreover, outdoor play gives children the chance to challenge themselves and take
reasonable risks, both of which are crucial for a child's healthy growth. The great
outdoors provides exceptional chances for being creative, active, boisterous, and
risk-taking, making it the ideal setting for experiential learning. A child's learning
environment can be enriched and improved by exposure to the outdoors' unique
stimuli, which include the weather, noises, scents, and textures. Children's social,
physical, creative, cultural, and personal development are all improved by being
outside. Children who have mastered these skills are more likely to learn new things
and to remember them later (Welsh Assembly Government, 2009) Play Scotland
(2023) says every child and adolescent should have access to high-quality play
opportunities every day in early learning and childcare, nursery, and school, with a
focus on outdoor free play in engaging environments with access to nature. Children
and young people need to play outside to develop their bodies, minds, and social
skills. Playing outside also improves learning. When given regular chances to play
outside, young children are happier and healthier. By including outdoor play and
learning into your early childhood curriculum on a regular basis, you may promote a
child's healthy intellectual, emotional, and social growth and establish the
groundwork for a lifelong appreciation of the natural world (Learning Through
Landscape (2023). Children who play outdoors have better cognitive, physical,
social, and emotional health. Children learn about the world and about themselves
via play. Children's holistic development is aided by outdoor play, which is also good
for their physical, emotional, and social welfare. Outdoor play is crucial for healthy

development, particularly in young children, according to Friedman et al (2022), as
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being active outside gives children priceless experiences that can have a significant
impact on their physical and emotional growth, social skills, creativity, and even
intelligence. According to Poppell & Monroe (2017), fewer opportunities for children
to connect with nature might negatively affect their physical and cognitive growth as
well as widen the distance between them and their surroundings. Wyver (2019)
claims that there is accumulating proof that regular exposure to high-quality,
unstructured outdoor play chances is beneficial for children's social and cognitive

development.

Adult attitudes and behaviours have a significant influence on what happens
outdoors and how children learn. Therefore, it is crucial that children have the
assistance of alert, involved adults who are passionate about nature and recognise
the value of outdoor learning. Like indoor environments, outdoor environments will
only be truly effective as locations for high-quality learning experiences if the adults
involved in their planning, use, and upkeep understand the significance of risk
assessment to facilitate rather than limit children's experiences. According to White
(2011) adults should interact with children and encourage conversation.
Opportunities for child-initiated play should be provided. They need to recognise,
capitalise on, and scaffold play for children' outside interests. According to Vygotsky
(1978) the Zone of Proximal Development is the difference between a child's
potential development and their actual development as measured by their ability to
solve problems on their own, with adult assistance, or in collaboration with others
who are more advanced than they are. Teachers are advised to concentrate on
these three crucial aspects of the learning process in order to help a child advance
through the zone of proximal development: The presence of someone whose
knowledge and abilities are greater to the student's, social interactions with a
knowledgeable teacher which enable the learner to observe and practise their
abilities. Provide scaffolding or encouraging actions to help the pupil succeed
(Macloed, 2023) Davies et al (2014 says that although they lack experience, young
children can think like grownups. This serves as a reminder to practitioners of the
value of an inviting setting in giving children experiences at key developmental
stages that will foster their understanding of science and technology. Adults' outdoor
responsibilities include participating as a team member, being active, and not always
acting as a supervisor. In addition to including enabling statements and open-ended

11
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questions regarding all elements of learning, practitioners need to develop a plan for
introducing, modelling, and reinforcing the use of specialised scientific and
mathematical language. Adults can do things like measure, categorise, and count
natural objects, as well as plant seeds. Using mud, create designs on a wall. Adults
can help children by explaining what they see, such as a butterfly or a web of
spiders. In 1971, Simon Nicholson created The Theory of Loose Parts. Materials with
loose pieces can be moved, carried, mixed, redesigned, lined up, disassembled, and
put back together in a variety of ways. The concept of "loose parts" makes use of
objects to inspire imaginative play. Ingenuity increases with the quantity of
components and participants (Wide School, 2022) "Open-ended" is a phrase that
has a strong connection to loose parts. Problem-solving is encouraged and
prioritises the child's participation in open-ended materials, contexts, and
experiences. With the help of loose components, children engage in concrete
activities that encourage explorations that are naturally occurring rather than being
encouraged by adults. Adults do, however, intentionally, and significantly contribute
to the planning, directing, and recording of open-ended learning events (Wide
School, 2022) Nash (2022) says there are many opportunities for mathematical
language using loose parts. There are so many varied shapes to discover in nature
and so many natural shapes in the world around us. Children can be encouraged by
adults to notice the shapes around them, talk about their characteristics, compare
the number of sides and points, and see how many distinct shapes they can locate.
Loose parts are frequently offered in a variety of numbers, which is fantastic for
honing 1:1 correspondence and early counting abilities. Children can simply
experiment with adding two sets of loose parts together to find a total or investigating
what occurs when they remove one or more loose components from a set. Flowers,
buttons, feathers, herbs, stones, and sticks are excellent for investigating,
comparing, and sorting since they come in a variety of colours, textures, and sizes.
Children could categorise objects depending on their colour, size, location, or
fragrance, giving them a sensory experience in addition to a more realistic math
lesson. Fout and Middleton (no date) suggest using some metal loose parts children
may gain knowledge of cause-and-effect linkages, fine motor and hand-eye
coordination, the characteristics of magnetism, and pre-math concepts like patterns
and symmetry. Adults should be using open ended questions like ‘Did you notice?’,
‘What do you think will happen?’, ‘is it different?” Gano (2021) says that STEM

12
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education will be facilitated by merely providing our children the gift of time. Young
children naturally gravitate towards this kind of play, which is significantly more
productive than worksheets. Children may learn about weather, life cycles, and how
things grow just by being outside and watching their surroundings. When they work
alongside dedicated adults, they will learn via their creative play.

Bianchi and Feasy (2011) believe it is important for adults to think about how
learning is occurring outside and how to encourage and extend it. However, not all
young children will have access to outdoor space immediately, and as students
advance through the school, the amount of time spent outside decreases. Van Dyke
et al (2019) says due to a lack of experience and education some teachers express
feeling limited by their lack of confidence in their ability to teach outdoors. They state
that the majority of instructional activities must take place indoors due to curricular
restrictions, which neither encourage nor endorse outdoor learning. For instance,
teachers battled with child management, weren't sure how to use and include topics

and found organising outdoor learning to be more challenging.

Tovey (2013) believed that of all the early childhood education pioneers, Friedrich
Froebel was undoubtedly one of the most important. He created the first
kindergarten is, a garden or nursery where young children can grow and develop at
their own speed, nourished by informed and encouraging adults. He made the case
that talking and self-activity are the best learning methods for young children. The
kindergarten's centrepiece was its garden, which offered opportunity for close
encounters with nature. He took them out of the garden and led them to the nearby
orchards, fields, and forests so they could continue learning about crop cultivation.
He took them to see streams up close and helped build dams to demonstrate what
occurred to the water and teach them about cause and effect (Bruce, 2012)

Welsh Government (2022) believes that the fundamentals for holistic and meaningful
learning for all children begin with competent, perceptive, and engaged people who
offer genuine and engaging experiences in efficient, stimulating settings. Planning
experiences and places that are meaningful and pertinent to children's interests is

part of our responsibility as adults. By fostering emotionally secure situations that

13
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encourage children to start expressing and controlling their emotions and actions in
constructive ways, we can set the bar for learning. It is our duty to establish close
ties with the child's family and community in order to enhance their sense of
belonging by embracing both the past and the present. By approving of their actions
and choices, we should show our respect for children. By promoting children to take
measured risks and challenge themselves, we may help them grow in their

resilience, independence, and confidence.
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