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Introduction

 The prevalence of mental health problems in children throughout the UK is deeply concerning, 
with one in 10 young people experiencing a mental health problem at any one time. 

 The built environment influences a person’s experiences and lead to disparities in long-term 
development and health outcomes. 

 Children are particularly impacted by the built environment of schools as they spend much of 
their time in school. Therefore, schools can play a vital role in supporting children’s mental 
health.

 Many children are now living in an environment with poor quality due to pollution, poor air 
quality and lack of services. The integration of nature into the design of schools will ensure 
the children’s experience and relationship with nature in their everyday learning. This will 
contribute to the children’s psychological wellbeing (by using nature as therapeutic medium 
for trauma healing).

 Application of biophilia would be a design resolution in schools because of its impact on 
children’s mental health and well-being; however, it remains quite unexplored in school design 
in the UK. 

 Biophilic design patterns can be used in schools for greater connectivity between architectural 
design and nature to provide enhanced mental health and wellness.



Biophilic Design

 In 1984, biologist and Harvard University professor Edward O. Wilson published his 
book Biophilia that coined the title term meaning, “the innate tendency to focus on 
life and the lifelike processes.” Etymologically, biophilia comes from the Greek 
“bios,” meaning life, and “philia,” meaning fondness. 

 Further studies and research involving biophilia have led to an entirely new field of 
design aptly named “biophilic design.”

 In 2008, Dr. Stephen R. Kellert of Yale’s School of Forestry and Environmental Studies 
published a book by this very title in which he stated that biophilic design is “an 
innovative approach that emphasises the necessity of maintaining, enhancing, and 
restoring the beneficial experience of nature in the built environment.” 

 Kellert’s own definition of biophilia, though similar to his predecessor Wilson’s, 
further expands the term to mean, “The idea that humans possess a biological 
inclination to affiliate with natural systems and processes instrumental to their 
health and productivity.” 

 With this elaborated meaning, Kellert acknowledged that this innate love of nature 
is actually an essential part of our development and maturation as a species, deeply 
embedded in our genetic code. 



Biophilic Design

 Biophilic design, bringing natural elements into the built environment, has 

demonstrated positive results in many studies, be it healthcare, the workplace, or in 

schools. The theory is that we spend too much of our time indoors (approximately 

90%) and we therefore have a disconnect with nature. Adopting some of the principles 

of biophilic design, can lead to more mentally restorative environments. 

 Dr. Stephen Kellert, a professor at Yale University, describes three ways to experience 

nature in the built environment: 

1. direct experience of nature, 

2. indirect experience of nature, 

3. experience of space and place.



Biophilic Design Patterns

Nature in the Space encompasses seven biophilic design patterns:

 Visual Connection with Nature. A view to elements of nature, living systems and natural 
processes.

 Non-Visual Connection with Nature. Auditory, haptic, olfactory, or gustatory stimuli that 
engender a deliberate and positive reference to nature, living systems or natural 
processes.

 Non-Rhythmic Sensory Stimuli. Stochastic and ephemeral connections with nature that 
may be analyzed statistically but may not be predicted precisely.

 Thermal & Airflow Variability. Subtle changes in air temperature, relative humidity, 
airflow across the skin, and surface temperatures that mimic natural environments.

 Presence of Water. A condition that enhances the experience of a place through seeing, 
hearing or touching water.

 Dynamic & Diffuse Light. Leverages varying intensities of light and shadow that change 
over time to create conditions that occur in nature.

 Connection with Natural Systems. Awareness of natural processes, especially seasonal 
and temporal changes characteristic of a healthy ecosystem.



Biophilic Design Patterns
Natural Analogues encompasses three patterns of biophilic design:

 Biomorphic Forms & Patterns. Symbolic references to contoured, patterned, textured or 

numerical arrangements that persist in nature.

 Material Connection with Nature. Materials and elements from nature that, through 

minimal processing, reflect the local ecology or geology and create a distinct sense of 

place.

 Complexity & Order. Rich sensory information that adheres to a spatial hierarchy similar 

to those encountered in nature.



Biophilic Design Patterns

Nature of the Space encompasses four biophilic design patterns:

 Prospect. An unimpeded view over a distance, for surveillance and planning.

 Refuge. A place for withdrawal from environmental conditions or the main 

flow of activity, in which the individual is protected from behind and 

overhead.

 Mystery. The promise of more information, achieved through partially 

obscured views or other sensory devices that entice the individual to travel 

deeper into the environment.

 Risk/Peril. An identifiable threat coupled with a reliable safeguard.



Nature-Health Relationships

 Much of the evidence for biophilia can be linked to research in one or more of 

three overarching mind-body systems – cognitive, psychological and

physiological.

 Cognitive Functionality and Performance

Cognitive functioning encompasses our mental agility and memory, and our 

ability to think, learn and output either logically or creatively.

Strong or routine connections with nature can provide opportunities for mental 

restoration, during which time our higher cognitive functions can sometimes take 

a break. 



Nature-Health Relationships

Psychological Health and Well-being

 Psychological responses encompass our adaptability, alertness, attention, 

concentration, and emotion and mood. This includes responses to nature that 

impact restoration and stress management.

 Empirical studies have informed that experiences of natural environments 

provide greater emotional restoration, with lower instances of tension, 

anxiety, anger, fatigue, confusion and total mood disturbance than urban 

environments with limited characteristics of nature (e.g., 21. Alcock et al., 

2013 ; 22. Barton & Pretty, 2010 ; 23. Hartig et al., 2003 ; 24. Hartig et al., 

1991).



Incorporating Biophilic Design into Schools

How can schools incorporate elements of biophilic design into their plans?

 The integration of outdoor learning areas allows for more exploratory, experiential 

education. When a variety of native species are incorporated into the landscape, a 

natural habitat can be established for a more beneficial learning experience.

 The use of clear glass over more translucent options allows for greater transparency 

between the indoors and the natural outdoors; the indecipherable shapes created by 

more opaque barriers become unnecessary distractions for children in classrooms.

 For indoor materiality, not only should natural materials like wood be considered, but 

finishes that make use of symmetry and patterns, particularly those found in nature, 

are encouraged as ways of sparking inquisitiveness and problem-solving.

Source: https://www.nacarchitecture.com/naclab/biophilia.aspx



Incorporating Biophilic Design into Schools

Examples



1. Vo Trong Nghia's Farming Kindergarten

 This Vietnam kindergarten by Vo Trong Nghia
Architects features a knot-shaped roof with a 
vegetable garden on top and three protected 
courtyard playgrounds

 a two story school with a knot-shaped plan that 
loops around to frame the outline of three 
courtyard playgrounds.

 The surface of the roof is covered in grass and 
plants to create an extra garden. It slopes down to 
the ground at two ends to allow easy access, then 
rises up over two levels of classrooms.

 As the roof lowers to the courtyard it provides 
access to the upper level and vegetable gardens on 
top – the place where children learn the importance 
of agriculture and recover connection to nature.



Vo Trong Nghia's Farming Kindergarten



2. The Paul Chevallier School

 Paul Chevallier School in Lyon, France 

is a fantastic building that has been 

designed to increase contact with 

nature throughout. 

 The construction incorporates natural 

materials such as tactile exposed 

wooden cladding which covers interior 

and exterior walls and stimulates the 

sense of touch. This creates a great 

setting for learning as tactile 

stimulation can be used to reduce 

stress, to energise or to relax.



 Both the elementary and nursery school have been laid out 

in v-shapes to surround an outside space whilst green roofs 

extend the outside space and offer further areas for the 

children to explore. 

 There is also a vegetable garden and the school faces a 

woodland park, these provide views out over nature from 

classrooms. Floor to ceiling windows are used to increase 

natural light in the spacious corridors.

 There are also walkways on the roofs, which introduce the 

children to another ambiance.

The Paul Chevallier School



3. El Colegio Anglo Colombiano

El Colegio Anglo Colombiano

http://cedu.com.ar/cedu_new/en/latest-news/sector-

news/2385-colegio-anglo-colombiano-busqueda-de-

emociones-a-traves-del-diseno-moderno.html

Location: Bogotá, Colombia

https://www.floornature.es/taller-de-arquitectura-de-bogota-

centro-de-investigacion-eur-14962/

Because students spend several hours a day in the 

classroom, there is an opportunity to use biophilic 

design to provide that important connection to 

nature and for students to gain the benefits. 



https://www.floornature.es/taller-de-arquitectura-de-bogota-centro-de-

investigacion-eur-14962/

El Colegio Anglo Colombiano



4. St Mary’s Infant School 

This school incorporates many 

Biophilic Design principles: 

natural materials used in the 

structure as well as furniture, 

sky lights that allow natural 

light to flood the interior 

space, recuperative spaces, 

many views out to nature and 

splashes of uplifting colours

such as green, red, yellow 

blue (all indicative of nature).



5. Hazelwood School

Cork tiles

Hazelwood School in Glasgow is a school for children and young people 

with sensory impairment and complex learning needs.

It aims to create a bespoke building that designed out long dark corridors 

and maximised levels of natural light and incorporated visual, sound and 

tactile clues.



6.Fenton Primary Centre

https://www.nacarchitecture.com/portfolio/FentonPC.html

Warm colours are generally 

linked with being a stimulus 

as they promote activity, 

happiness and are more 

vibrant than cool colours. In 

primary schools, using warm 

colours would be preferred 

(all indicative of nature).

Natural patterns, such as 

birds, flowers, rainbow and 

butterflies are preferred by 

children in primary schools.



7.Putney High School
 The study began in October 2018, examining how 

environmental factors might impact learning and behaviour 
within three physically and demographically similar Sixth 
Form classrooms over the winter months. 

 The first, a Maths classroom, was modified with an 
extensive array of indoor plants. 

 The second, an English classroom, had a full-size 
photographic wall mural of a woodland put on the wall. 

 The last, a Psychology classroom, was left unchanged. All 
three classrooms were monitored for air quality and 
atmosphere, and the concentration levels and feelings of 
wellbeing of the staff and students that spent time in them 
were observed.

 The study demonstrated a measurable improvement in 
brain boosting oxygen, but perhaps more interestingly, it 
showed a marked change in the behaviour and perceptions 
of those involved. Students commented on how the 
classrooms were so much more “relaxing”. “The plants 
really have a calming effect. https://absolutely-education.co.uk/biophilic-design-in-schools/



Thomas Clarkson Academy

1. Pressure compensated Dripline

2. Waterproof Backing Board

3. Rear drainage layer

4. Growing medium

5. Rail carrier system, dripline and coverstrips

8. Thomas Clarkson Academy

Living wall



Machias Elementary School

Snohomish School District

Washington Awards

9. Machias Elementary School



10. The Garden School

 Although trials have demonstrated that having 
plants in classrooms can lead to improved 
performance of 10-14% and to reduce the 
impact of ADHD it is not always possible to 
incorporate them. 

 For The Garden School – an outstanding school 
for 4-16 year olds with special educational 
needs (in particular autism) in Hackney –
textured carpets with varying pile heights and 
wallpaper with images of a woodland provide 
tactile and visual references to nature. 

 Visual references to natural forms and 
patterns are usually preferred and tactile 
stimulation can be used to reduce stress, to 
energise or to relax. This is particularly 
important for students with Special 
Educational Needs.

 Playful built-in hexagonal seating provides 
somewhere for children to relax and restore 
their physical and mental energy. 

https://www.oliverheath.com/portfol

io-item/garden-school-hackney/



11. WeWork’s micro school

 BIG has completed WeWork's first micro-school on 

West 18th Street in Manhattan in 2018.

 WeWork's micro-school embeds the values of a new 

conscious approach to education for the 21st 

century child. A field of super-elliptic objects forms 

a learning landscape that’s dense and rational – yet 

free and fluid in the interior space. 

 The school includes modular classrooms, tree 

houses, organic forms and a vertical farm.

https://worldarchitecture.org/article-

links/ephcg/big_completes_weworks_first_microschool_with_

superelliptic_objects_in_new_york_city.html



12. Climbing frame library 

 Climbing frame library in Vietnam has a thriving aquaponics system.

 VAC Library by Farming Architects is a large wooden climbing frame 

that uses solar-powered aquaponics to keep vegetables, koi carp and 

chickens in Hanoi, Vietnam.

https://www.dezeen.com/2019/01/20/vac-library-farming-architects-hanoi/



Case Study:

Garden Design with Children

Earlsdon Primary School

30 students in Year 4 

June 26th, 2019



Garden Design with Children: Methods

1. Presentation

2. Questionnaires (individuals)

3. Drawings (in groups)

4. Model Making (in groups of 3)



1. Presentation:
Basic rules in the design of Japanese gardens

 Natural: that should make the garden look as if it grew by itself

 Asymmetry: that creates the impression of it being natural

 Odd numbers: It supports the effect of the asymmetry

 Simplicity: that follows the idea of 'less is more'

 Triangle: that is the most common shape for compositions made of 

stones, plants, etc.

 Contrast: that creates tension between elements

 Lines: that can create both tranquility and tension

 Curves: that softens the effect

 Openness: that indicates interaction between all elements



1. Presentation:
Basic elements in Japanese gardens

 a stone lantern representing four natural elements: earth, water, 

fire and wind

 statues of male and female lions, placed at the entrance of the 

garden in order to protect the garden from intruders, representing 

the two opposite forces: yin and yang (fire and water, male and 

female).

 water basin known as a deer chaser, which keep deer away by 

making a special sound when filled up

 the koi fish swimming in ponds, which has a decorative meaning

 typical Japanese bridge, called a moonbridge, whose purpose is to 

reflect artistic feelings.



1. Presentation



1. Presentation



N

Site for Garden Design



2. Questionnaires

Activities/elements in the garden:

1. Water (waterfall, pond, foundation) 

2. Reading corner, Sports area

3. Stepping stones

4. Bridge

5. Statue



2. Questionnaires

Senses

Sound Touch Sight Smell

1. Running water

2. Birds

3. Waterfall

1. Stones

2. Flowers

3. Trees

4. Rocks

5. Bamboo

1. Animals (birds, 

Kio fish, 

squirrel) 

2. Water and 

waterfall

3. Flowers, plants

4. Bridge

5. Trees

1. Flowers

Do you think this garden make you happier? Yes (over 90%)

Do you think this garden can help you feel relax? Yes (over 90%)



3. Drawings



3. Drawings



4. Model Making



4. Model Making



Models



Models

 Children presented their ability to work with the designer/researcher and use 

different methods to present their views for design of this garden.

 Children also presented their interest in nature.



Summary
 Currently, there is comprehensive scientific evidence to support Wilson’s idea; suggesting that 

when humans are surrounded by plants and nature their mood is improved, they are overall less 
stressed and in general their wellbeing is improved.

 Biophilic design patterns (Ryan et al, 2012; Browning et al, 2014) can be used in schools for 
greater connectivity between interior spaces and nature to achieve mental health and well-being 
for children.

 Children’s views are important and need to be considered; however, there are challenges for 
academics, designers and policy makers in determining which methods are appropriate for 
listening to children’s views and ensuring their effective participation. 

 The findings highlight the importance of children's connectedness to nature and their involvement 
in the school design process that could then inform design professionals and government agencies, 
to contribute to improving mental health and well-being for primary school children.



Recommendations for School Design
 Increase views onto nature:

Optimise views onto nature by enlarging windows and ensuring they are placed at appropriate heights for 
students. Such views can also strengthen a human connection with nature and serve as a protective 
environment, particularly for children.

 Increase natural light:

Make use of windows, skylights and reflective surfaces in order to optimise exposure of natural daylight. This 
creates an energising environment, helping to increase student’s concentration, learning speed and 
performance levels.

 Indoor plants and living walls:

Greenery not only creates visual interest within a working environment but can also improve air quality and 
oxygen levels, boosting the concentration levels of staff and students. Indoor greenery also acts as an 
effective sound absorber, helping to control acoustics within a classroom.

 Natural elements and references to nature:

Incorporate natural elements like wooden furniture, as well as making use of existing features like exposed 
timber flooring and brickwork. These features stimulate the senses, which help to energise students and 
reduce stress levels. Tactile stimulation can be used to reduce stress, to energise or to relax (Spence, 2010).
Where a primary experience of natural elements are not available the use of natural textures, patterns, 
colours and images in floor and wall coverings as a secondary alternative to the real thing is shown to aid 
psychological recuperation



Future Research Project

 Healing by Nature: Implementation of Biophilic Design Model for the Post-Disaster 

School Reconstruction in Indonesia to Promote Children’s Wellbeing

 25K GCRF Networking Grant awarded to DMU and University of Indonesia by The 

Academy of Medical Sciences

This study aims to:

 identify the importance of various biophilic design patterns in schools based on 

children’s views.

 evaluate the relationship between patterns of biophilia and psychological well-being in 

primary school
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