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Activity: Building a waterproof den in the forest


	
Number of children: 8

	
Age of children: 6-year old
	
Number of adults: 2

	
Location: Local forest

	
Preparation time: 30 minutes
	
Activity time: 3-4 hours

	
Resources: Natural, loose materials found in nature, on the forest bed: branches, twigs, sticks, trees.
                   Additional resources: measurement tape, rope, tarpaulin or shower curtains, clothes pegs.


	
Aim/s of activity: Building a waterproof den structure using materials found in the forest coupled with man-made resources. 
                            Encouraging children to recognize and explore geometrical shapes while handling three dimensional materials; introducing mathematical concepts that apply to the activity using a pre-made plan.
                           Supporting teamwork, communication, problem solving and creativity through specific language and sustained shared thinking.
                          Relating the activity to real-life situations and survival skills.


	
Links to outcomes: Exploring shapes, understanding the language of size, exploring and using 3D objects in play, using objects to measure length, estimating and comparing with measures, using non-standard and standard units to express sense of size, investigating angles.


	
Differentiation: Risk assessment to be undertaken to facilitate activity for children with additional physical needs.


	
Health and safety: Risk assessment to be undertaken. Discussion of the play space parameters the children are to adhere to, in order to avoid children getting lost.


	
Role of adult/adults: Encourage children to:
· notice the shape of the den structure;
· predict if their den will be waterproof, and what will provide this quality?
· use mathematical language describing length, height, quantity, prepositions such as: over, under, next to, etc.;
· estimate the number of children the den could shelter;
· create ideas on how to improve the structure of the den;


	
The activity: A pre-made plan to be made to include mathematical concepts that are to be discussed with children while undertaking the activity.
Once arrived at the destination, a discussion regarding the risks of wandering through the forest and getting lost will take place, followed by establishing the parameters of a safe play space while taking into consideration children’s opinion. 
The activity is then explained, and children will be asked to express their input. Following their ideas, resources are to be gathered where the den is to be built.. The children will be divided into two groups, each group being supervised by one adult. 
The hunt for resources is an opportunity to spark conversations with the children using mathematical language, following the pre-made plan and the agreed potential height of the den.
Once all the materials are gathered, a discussion regarding the potential shapes of the den will take place, and how the materials are to be constructed so that the den will stand (examining equilibrium, potential methods of binding or balancing the materials together).
The activity can start, children being encouraged to participate hands-on, individually or in teams, and to communicate with their peers regarding their actions and possible ideas.
Once the structure has been built, children are to be encouraged to come up with ideas on how to add waterproof quality to the den, and then proceed to do so using the tarpaulin or the shower curtains along with the clothes pegs provided by the adults.
As the waterproof den is finished children are to be encouraged to go inside the den and assess how many children can take shelter in the den, what about how many adults?
Opportunity to revisit the activity indoors, by asking children to draw the den structure and come up with ideas on how to improve it – discussion about geometrical 2D and 3D shapes.
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The proposed activity – building a waterproof den in the forest - has an extensive range of benefits for the development of children involved, which will be examined closely alongside its shortcomings, opportunities for improvement and potential barriers to it. 
At first glance at the activity plan, one is quick to recognize its outdoorsy characteristic since it takes place in raw nature. Play in an outdoor environment has long been considered favorable for children’s well-being and holistic development. The Foundation Phase Framework in Wales strongly supports the use of outdoors settings (Welsh Government, 2015). Maynard, Waters and Clement (2013, pp. 218-223) have shown in their research, that just being outdoors, children either exhibited calmness or exhilaration, being truly motivated and engaged in their play and therefore, their active learning, compared to feeling more constricted and behaving erratically indoors. This article, which focuses on child-initiated play while outdoors, reveals that children viewed by the teachers as underachievers, behaved differently on the outside, their educators feeling the need to re-evaluate their role in the construction of underachievement while indoors. These findings reveal that while being outdoors, the shy children became confident, the aggressive ones became focused and settled, and children perceived as underachievers became competent and successful, highlighting the positive impact the outdoors environment has on children’s holistic growth. In addition, the outdoors environment also provides opportunities for risky play, which is viewed as a fundamental part of children’s play (Hughes, 2012). 
Secondly, the proposed activity plan meets the benefits of children being outside: engaging in physical recreation and actively learning while handling natural variables used as resources, in agreement with the ‘loose parts’ theory developed by Simon Nicholson. The architect explains how children’s innovative and creative spirit is directly linked to the number and the quality of variables existing in any environment (Nicholson, 1971, p. 30). Play Scotland recognizes the rich opportunities of variables for play in natural spaces (such as the mature woodland where the presented activity is to take place), providing numerous loose parts and possibilities of play that are not available in an artificial play setting (Casey and Robertson, 2019, p. 6). 
The activity has implications linked to the Foundation Phase National Numeracy and Literacy Framework (Welsh Government, 2015), involving:
1. Numerical reasoning by:
· identifying the steps required to complete the activity – there is an initial discussion about the activity and children are asked to contribute their ideas and thoughts;
· selecting the right resources and equipment – the children are to be challenged to look around and assess the potential resources required to build the den, including the instruments and materials brought by the teachers;
· using mathematical language to explain their ideas and choices;
2. Number skills by:
· estimating measurements in length, height and capacity – children to use mathematical language such as ‘how long’, ‘shorter’, ‘longer’, ‘how high’; ‘how many’ branches might be required to complete the construction of the den; ‘how many’ children is the den going to shelter, referring to its capacity;
· using non-standard units to measure length, height - can the children use the measurement tapes provided? other non-standard measurement units they can use to be discussed; also, discussion about the den’s height compared to children’s height;
3. Geometry skills by:
· recognizing and naming two-dimensional and three-dimensional shapes: children using mathematical language such as ‘side, corner, edge, face’, choosing the shape of the tent: teepee – cone, tent-shaped – pyramid; 
· developing spacial awareness from handling construction components, leading to 3D thinking about the structure of the den and its symmetry; 
· the woodland provides opportunities for observing shapes, patterns and symmetry: i.e. a spider’s web, arrangement of flower petals, structure of leaves.	 
 The Foundation Phase Framework highlights that an educational setting must prioritize using the outdoors environment by affording firsthand experiences to enhance children’s learning and support their independence and inquisitive nature (WG, 2015). Following this perspective, the activity planned above grants children opportunities to play with natural, open-ended resources in an unrestrained space, promoting learning and progress across multiple areas of development. The activity itself touches not only the mathematical outcomes of the Foundation Phase curriculum described above but has comprehensive particularities that apply to all seven areas of development of the framework. The plan promotes children’s personal development through taking risks while exploring the outdoors and also encouraging them to become autonomous thinkers and learners in the process of constructing the den; social development is also promoted by allowing children to form relationships while working in a group or a team, and their contribution to team-work helps strengthen their sense of belonging; the suggested activity enhances children’s well-being and physical development by helping them understand and recognize the risks and dangers of the outdoors environment while physical health is boosted through developing coordination and gross motor skills, muscle toning, improving balance and body movements; moreover, constructing the den offers a unique perspective towards understanding the world by promoting inquiry and curiosity towards a natural environment, helping children identify natural features, animals, plants or insects, discussing and investigating the changes that occur in nature depending on natural factors like weather or seasons, and possibilities of outdoor living and survival skills it requires; furthermore, as children are stimulated to assume different roles (e.g. leaders) while constructing the den, they are to express their ideas with the team thus supporting the development of communicational skills; through constructing the shelter, the young ones are planning, designing and shaping the structure, using their creative abilities.
 The benefits of the suggested activity plan reach almost all areas of development included in the curriculum, thus children are provided with a comprehensive holistic experience. This perspective agrees with Montessori’s approach, who encouraged children’s play through practical, first-hand, real activities that allowed for holistic development and prepared the young ones for adult life (Lillard, 2013, p. 161). Similarly, Vygotsky thought play helps children’s progress by promoting intellectual development through assimilation and understanding of new concepts (Brown and Patte, 2013). Bruner’s theory also focused on play as an instrument for experiencing and collecting information on the surrounding environment, leading to expanding children’s creativity through exploring different behaviors (Brown and Patte, 2013).
  The location of the proposed activity plan is an obstacle when considering appropriateness for children with additional learning needs, especially physical ones. Considering the Special Educational Needs Code of Practice, an educational setting must offer pertinent support for children with special learning needs, ensuring the safety and suitability of the environment by carrying out regular risk assessments (DfE, 2015). In this sense, the activity can be altered to fit into an outdoors play area of the educational establishment, for instance: resources such as sticks and branches to be replaced with planks, providing other variables available in school.
To make the action more challenging for children, educators could add materials and resources unrelated to the construction of the den, giving children the rein to choose the relevant ones, thus providing opportunity for extended thinking and problem-solving. 
Obstacles to the proposed plan might include the extended period it might require completing the activity: preparing children with appropriate clothes for playing in nature, transportation to and from the location, gathering resources, building the den. The location of the plan – the woodland, draws for skilled practitioners that are familiar and confident within an outdoors environment. Also, parental consent might be needed to allow children to participate in the activity. 
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	The importance of children having access to resources to experiment with, choose from and using them for solving problems is widely recognized. Use of resources and materials in any shape or form are present in all outcomes presented by the Foundation Phase Framework (WG, 2011). Rodger (2016) points out that the outdoor environment provides opportunities for children to express their enjoyment, to explore, examine and experience the resources available while practitioners are afforded possibilities to ideate and plan on encouraging and extending children’s learning. 
	Pound (2006) states that mathematical development comes from experiencing everyday life and the resources for learning and understanding mathematical concepts are found everywhere. The resources included in the activity plan are natural materials such as sticks, branches, twigs, trees. For the purpose of extending children’s mathematical thinking and developing their problem-solving skills and creativity, other resources have been added: measurement tape, rope, tarpaulin or shower curtains (to be paired with) clothes pegs. As mentioned in section one, the theory of loose parts highlights the importance of providing children a wide range of variables to stimulate their creativity and originality (Nicholson, 1971, p. 30). The plan, although originally located in the forest, can be adapted to an indoors environment, providing children a chance to participate without differentiation. In this scenario, the resources are different, but they may provide a richer learning experience as the list of materials and variables could be significantly wider, including: 3D or flattened cardboard boxes, crates, real bricks, tires, planks, large plastic pots, curtains or blankets, plastic sheeting, tarpaulin, plastic piping etc. 
	The significance of providing children with resources in order to promote holistic development was recognized by Malaguzzi, the founder of Reggio Emilia approach. He viewed children as competent and unique individuals who need free access to resources - what he called ‘a hundred languages’, to express their emotions, thoughts and their understanding of different concepts of the world (Smidt, 2015). The Montessori ethos also approaches children having free access to resources seriously, their classroom materials being organized into topics such as literature, mathematics and so on, displayed on shelves that are within children’s reach, thus freely available to them (Lillard, 2013, p. 159). The variables are usually made from natural materials such as wood and other derivates and cover all aspects of the curriculum. The superiority of resources used in Montessori teaching stems from only using materials that are constructed logically and are relatable to other loose parts available; one example is not using the usual wooden blocks typically available in other classrooms, but utilizing three sets of ten blocks each (mirroring the decimal system) designed by Montessori herself to teach children the notion of dimension, rational progression, sequences and other mathematical concepts (Lillard, 2013, p. 168-169). The same way, Froebel insisted children have access to natural open-ended sensorial resources that encourage unity through diversity; more than that, Froebel’s view was that the natural environment along with its resources should be thoroughly explored by children, thus promoting the development of creativity, ingenuity, and a comprehensive understanding of the world, along with respect for the nature (Tovey, n.d.). All scholars mentioned above, anticipated the multitude of facets open-ended resources can form in the eyes of children but also provided materials purposely designed to further stimulate development.
	Similarly, the resources mentioned in the activity plan can take various forms and be included in many types of play. While thinking about the activity end goal – building a waterproof den, the educators must also take into consideration that children might engage in play differently and take a totally different route from the initial plan. Whichever way the activity changes, it is important to have a pre-made plan for explaining mathematical concepts in the outdoors. Practitioners can engage children into: 
· estimating the length of time it will take to get to the forest; count it by taking note of the departure and arrival time;
· counting sticks, branches, trees; estimating number of trees in the forest (wild estimates with large numbers);
· branches snapped under children’s feet provide opportunity for discussing about fractions.
· measuring using the tape provided; challenge to make measurements using other non-standard units;
· before and after building the den there are opportunities to discuss geometrical shapes in general, and the shape of the den in particular;
· showing children a printed den and asking them to point out the difference between it and the real 3D den.
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The activity plan proposes a play project that is teacher-initiated but child-led: the teachers have planned mathematical learning outcomes, they assist the progress of the activity, can cooperate if asked by the children and can guide or model the task while the young ones are active participants of the planned activity, being encouraged to develop and share their own ideas and design the activity as they prefer. This approach is in line with research evidence which claims that unstructured play does not provide enough support for children’s mathematical learning and progress, instead, an effective educational approach balances teacher-initiated group work with child-initiated and child-led play (Anthony and Walshaw, 2009, p. 110). In the same context, the EPPE project has highlighted the positive impact  quality early years education has on children’s holistic development, acknowledging that successful learning for children begins with a balance between teacher-initiated tasks and free play, where the educators seize opportunities for extending children’s thinking through modelling, using sustained shared thinking, actively engaging in play and conversations (Siraj-Blatchford et al., 2008, pp. 25-26). 
	The Foundation Phase framework on literacy and numeracy in Wales was found to be rigid and congested, and the need for a new curriculum appeared, one that allowed for holistic learning through real life experiences (Donaldson, 2015, p. 35). The statutory guidance for Mathematics and Numeracy area of the new curriculum planned for Wales enhances the many advantages mathematical knowledge has on children’s lives and subsequently, their future (WG, 2019). The new curriculum stresses that when educators plan to teach a specific topic, they must consider that the young learners need to have a good understanding and knowledge of the basic concepts the new subject relies on; for instance, children will understand new geometrical and algebraic concepts if they understand the number system and how calculations are done. The new approach towards teaching mathematics and numeracy in Wales highlights that mastering areas of mathematics comes gradually, and the progression steps can be developed concomitantly (WG, 2019). Schools in Wales will have the freedom to plan for all five of the mathematical proficiencies, the time spent on teaching particular topics and how to apply assessment results to short-term plans. Therefore, the curriculum allows practitioners to collaborate and decide the best course of action for enabling children’s progress. 
[bookmark: _GoBack]	In order for the new curriculum’s outcomes to come alive, the practitioners must further develop their knowledge and approach new methods of teaching mathematics. Chigeza and Sorin (2016, p. 71-74) accentuate how educators’ intentional teaching is used to model children’s understanding of the environment and to engage them in mathematical thinking. This idea comes as a successor to Vygotsky’s adult scaffolding strategy to support children at their current stage of progress and to build upon that, and his view of zone of proximal development where adults could support children’s mathematical and numerical progress with the help of a well-established framework (Pound, 2006). The researchers emphasize that early years teachers must find common ground on effective methods of teaching and assessing children based on their individual capabilities. In this sense, the new curriculum for Wales comes forward as progressive, giving educators autonomy to plan for progress and assess through a child-centered perspective. 
	The importance of enabling the accumulation of mathematical competencies from an early age is now internationally recognized and countries from across the world are readjusting their curriculums to integrate effective techniques in teaching children mathematics and numeracy. The New Zealand ‘Te Whariki’ curriculum emphasizes that mathematical experiences and learning are inter-linked with all the other learning outcomes (Anthony, McLachlan and Fock Poh, 2015, p. 386). A study of New Zealand kindergartens that examined assessment methods for children’s mathematical learning found that teachers need more guidance  on learning and assessing mathematics and supporting children in this sense can only happen if educators are able to recognize, explore and converse about the mathematical concepts occurring in free play (Anthony, McLachlan and Fock Poh, 2015, p. 398). Chigeza and Sorin (2016, pp. 74-75) emphasize that a quality framework for monitoring numeracy progress within the Australian curriculum for mathematics, paired with intentional teaching techniques can help enhance children’s mathematical learning. In the same way, Palmer’s (2010, pp. 139-140) study reveals that the Swedish curriculum approach towards teaching mathematics could be enriched by introducing alternative learning and teaching strategies, as she experiments with dancing as a way to introduce mathematical concepts to children.
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