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My background is education and learning outdoors. My particular specialism is 
maths. I would like the Education and Skills Committee to consider the need for, and 
value of, frequent and regular outdoor experiences as an essential and necessary 
context for STEM subjects. 
 
1. The extent to which STEM subjects are included in the learning experiences 
of those aged 3-7 

In a quality early years environment, STEM subjects are integrated into a wholistic, 
play-based curriculum. The learning is driven by the needs and interests of the 
children. It begins with what they know and can do. The learning is scaffolded and 
developed as Vygotsky advocated. When this happens well, almost all children 
easily attain the benchmarks and have a deeper understanding of the key concepts. 
Examples here include Cowgate Under 5’s Centre in Edinburgh, Summerlings 
Outdoor Nursery near Beauly, Highland and Stramash Elgin Outdoor 
Nursery. 
In my experience, literacy, physical and creative skills are inextricably linked with 
science and maths. Haylock and Cockburn (2010) [1] propose that a “mathematical 
concept can be thought of as a network of connections between symbols, language, 
concrete experiences and pictures.” This means children need to: 

• Have concrete experiences and relevant contexts for working in maths. 
• Be able to create a mental or actual image of the concept. 
• Recognise symbols used in maths. 
• Know and understand the language used. 

Most difficulties arise when all of these elements are not experienced or if they are 
not connected in a meaningful way. The other key difficulty is simply understanding 
mathematical vocabulary, such as knowing that “add” is the same as “plus”. 
Undertaking maths outside is an ideal environment for these connections to happen. 
It allows for skills and concepts readily learned in one context to be applied to 
another. The context is real and personal to the child. 

Montague-Smith and Price (2012) [2] suggest that two important elements of maths 
are “physical materials” and “real world scripts”. They state that real world tasks 
matter but cite the value of ‘script’ in songs, rhymes and stories. These scripts 
provide children with relevant language and enable children to act out and retell 
stories that use the language in context. 

Outside, ensuring children have plenty of access to natural environments where they 
can develop physically through their movements and interactions with nature is 
particularly beneficial. The inextricable link between the development of the brain 
and body is summed up nicely by White (2015, p.16) [3] “Movement and action give 
children intuitive, bodily-felt meanings about concepts that will later be understood 
more intellectually (such as many of the ideas we use in maths like weight and size). 
Embodied experiences also create deeper, more lasting memories which can be 
drawn on in different ways.” In other words, children need to use their whole bodies 
to learn maths. A child who has not had repeated experiences of lifting a range 
heavy and light objects, making comparisons between these, learning that size is not 
necessarily linked to mass will struggle to truly understand the concepts of mass and 
weight. 



2. Impact on children including broadening their horizons, developing an 
interest in particular STEM disciplines and eventually leading to future careers. 

In Sweden, the Rain or Shine Outdoor Pre-schools (I Ur och Skur) were first 
established in 1986. It has been noted that almost every child who attends has at 
least one parent who attended Skogsmulle sessions as a young child between the 
ages of 5 and 6 years. These are the Swedish equivalent of “Forest School” for this 
age group [4]. With climate change and environmental degradation, a reality, society 
needs future generations to understand environmental concepts and be citizens who 
are willing to act for the greater environmental good. 

3. Whether teachers have the skills, confidence and resources to teach STEM 
subject alongside many other areas in the curriculum 

I work almost daily with early years teachers and practitioners. In my experience, 
which is specific to maths, I find many staff have a poor understanding of maths 
concepts, vocabulary and knowledge but are not always aware of this. As a 
consequence, many opportunities for embedding maths into the routines, life and 
work of the setting are missed, even within very good settings. 

There can be a misconception that maths is about structured activities or games, or 
that specifically bought maths resources are needed. Yet, with a relatively short 
amount of input, the amount of maths which can be integrated into everyday 
situations can quickly happen. An example here can be seen from St Margaret’s 
School for Girls. This video shows a typical “Wee Green Spaces” session and the 
maths oozes out of the experience: https://vimeo.com/216982322. 

The early years manager had attended a “How Good is Your Outdoor Maths?” 
training course (two twilights) during the academic session and ensured that maths 
is embedded into the outdoor provision. 

I have also found that early years staff are confused between numeracy and maths. 
In the early years, experiences of shape, position and movement are essential for 
understanding aspects of numeracy. An emphasis on numeracy over maths as a 
cross-cutting skill in the early years is a concern. For example, children can learn 
one-to-one correspondence as they create symmetrical pictures and patterns 
outside. If this is undertaken using found objects, then children also start to 
learn about the world around them. 

Haylock and Cockburn (2013, p259) [5] state the need for teachers to “recognise the 
significance and value of informal and intuitive experience of shape and spatial 
concepts through play and other activities in and out of the classroom.” To truly 
understand geometry, a person needs the capacity to imagine and the ability to see 
inside a shape and from a range of angles and perspectives. Thus, crawling through 
a tunnel, hanging upside down and playing outside provides sensory experiences 
which are the foundation for later conceptual understanding. 

4. Why the outdoors is the place for STEM experiences  

The rationale for the outdoors in relation to STEM can be exemplified through two 
simple activities with twigs: 
If you and a partner each find a small thin twig, spend a few minutes looking at them 
and talking about “What is the same and what is different about our twigs?” As you 
do this, you will have to observe your twigs closely (science). You will be using 
descriptive language (literacy). Your language will focus on the attributes of the stick 



(info handling and patterns) and comparisons (measurement). Natural objects have 
many more attributes than a standardised 3D object such as a cube such as the 
number of knobbles, the quantity of lichen on the bark, and so on. Thus outside, 
using natural materials we are effortlessly covering many disciplines. 
Next, break your twig into three pieces, shake them up and exchange them with your 
partners. Now try and put your new twig back together. This is a “nature jigsaw”. 
Unlike a manufactured three-piece jigsaw, this one has no picture for clues. It is 
more three-dimensional to piece together. It feels more sensory. All-in-all, it is a 
complementary experience that challenges the brain in a different way. 
Thus, being outside with all the real-life connections makes STEM subjects real, 
relevant and challenging. Many children also prefer to spend their time outside. 
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My background I gained an Environmental Science degree in 1989 and undertook a 
range of outdoor jobs including archaeology, assistant countryside ranger and 
conservation work. In 1992 I became a primary teacher, then head teacher. Over an 
8.5-year period I led 3 schools ranging in size from 6 to 277 children. In 2007, I 
became an education consultant specialising in learning and play outdoors. This 
involves: training education staff; supporting early learning and childcare 
establishments to develop their outdoor provision; advising on school grounds 
developments; cowriting key documents including Education Scotland (2011) 
Outdoor Learning, Practical Guidance for Scottish Teachers and Practitioners, 
Inspiring Scotland (2016) Loose Parts Play: A Toolkit; being part of the Scottish 
Government’s Play Strategy Steering Group in 2013; and, developing 
the Forest Kindergarten pilot project, training and SQA qualification in partnership 
with Scottish Forestry. I am also the author of two award-winning, best-selling books: 
Dirty Teaching: A Beginner’s Guide to Learning Outdoors and Messy Maths: An 
Outdoor, Playful Approach for Early Years. 
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