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Abstract: : Considering the environmental impact of building industry nowadays, earth as a tried natural material
has its comeback due to competitive sustainable features. However, people remain skeptical about earth as a
construction material and building professionals lack experience and knowledge in earth buildings. Using
educational earth buildings showpieces provides considerable potential to shift public values towards
sustainability. This thesis explores how educational earth buildings are educative for people and how their
actions affect the wider world in terms of sustainability. Based on architectural and educational theories, 5
stages of ontology shift include Entice, Enter, Engage, Exit, Extend (5E’s principle of service design) (Schwanbeck,
2014) address how earth buildings are used as teaching tools. ‘Being enticed’ by amazing architectural design
blending beautifully with natures and considering occupants’ wellbeing. ‘Entering’ the legible building and
getting inspired by sustainable teachings embedded. ‘Engaging’ with earth to create real change makers. After
‘Exiting’, sustainable learning would ‘Extend’.
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1. Methodology

Case study research is used in this qualitative study. Three studied cases, Earth Pavilion in
Genesis Centre, Autonomous Environmental Information Centre (AtEIC) in Centre for
Alternative Technology (CAT), Sheppard centre in Wales Institute for Sustainable Education
(WISE) are conducted deductive analysis from architectural and educational perspectives
based on Taylor’s theoretical model (2008) (Table. 1). Data are collected by direct observation,
interview, questionnaires and secondary sources (Figure. 1).

Philosophy Ecosophy (ecologically responsive design)
Image of the Leamer Has deep knowledge of and love for the order in the universe;
Student potential to become a caretaker of the planet J/ QUALITATIVE REASECH
Client User of a designed environment as a three-dimensional textbook
Image of the Teacher Interpreter and co-learer of built, natural and cultural environment;
Professional designer of the mind \l/
Architect Architect as educator and orchestrator of environment
Image of the Curriculum Interdisciplinary and integrated, ecology, systems, environmental Case Study STUDY DESIGN
Content study, technology, eco-literacy

e

Program Site analysis, sustainable patterns and technology, principles and

Primary Secondary

DATA
Image of the Instructional Engaging the real world to teach, studio design work, systems Sources ‘ Sources
Process Strategy thinking, stewardship, and networking
Architectural Design  Looks to field of deep ecology for ethical guidance, advocacy ‘ f ¢ J/

materials of green architecture
COLLECTION

Process research, uses nature’s patterns of sustainability
Image of the Role Education Promotes stewardship, creates citizens responsible to each other Interview ] |:Quest|onna|re] [ Observation ] [ Documents
in Society and to the goals of sustainability ¢ J/ ¢ J/

Architecture Architecture that teaches and embodies the principles of

sustainability and uses the language of ecology Semi-Structure Onllne . D'red_ Goverment
. . Questionnaire Observation P
Image of the Key Educational Promotes stewardship and place through learning Earlier Research
Physical Learning Design Concept (people are a part of, not apart from, the environment) Personal Record
Mass Media
Environment
Table. 1 The Learning Environment Components Figure. 1 The model of research methodology

Across ‘Ecosophy’ (Source: Taylor, 2008) (Author’s own)



2. Primary Research Findings

The uniqueness makes studied cases difficult to generalize to other situations. How
educational earth building showpieces are used more nuanced in the third way (neither
‘background building’ nor ‘foreground building’) can be drawn into conclusion with 5E’s
principle. Stage 4 ‘Exit’ is outside research scope and hence not considered.

2.1 Stage 1 Entice - Create A Striking Building

Only shocking not telling creates real change makers in terms of sustainability. This amazingly
consistent view has been reached by professionals being interviewed (interview with
architect, Genesis, 16 July 2018; interview with architect, WISE, 26 July 2018; interview with
education staff, WISE, 17 July 2018). As the stimulus of thinking on sustainability, people get
‘culture shock’ when being told another story of earth they have never been told (interview
with postgraduate tutor, WISE, 2018).

2.1.1 Attractive Material Aesthetic
AtEIC and Sheppard theatre uses the contemporary aesthetic and geometric vocabulary of
building mainstream, such as the appealing stratified finish of AtEIC rammed earth walls and
the exposed bolt holes of Sheppard theatre, allowing people to imagine the traditional
construction process and enjoy the rhythmic aesthetics of earth architecture (Figure. 2-3).
The penetration to intangible things beneath the surface are allowed in natural
materials (Dragana, 2013). Earth as ancient natural materials helps reconnect to history and
nature context and encourage the thinking of sustainability. ‘Quasi-geological appearance’ of
monolithic rammed earth makes Sheppard theatre appear to be excavated from the site and
endows the sense of ‘being special and intimacy’. The monumental interior is full of silence
and ancient sense of calmness and peace, emphasizing the relationships of past-present and
human-nature.

Figure. 2-3 Bolts holes left exposed without earthen material patches (Author’s own)

With different construction techniques, earth have various expressions from rough
rammed earth walls, hairy cob walls to smooth polished wax earth plaster (Figure. 4-5). It is
interesting to find out diverse possibilities of earth, being ‘magical’. Building user 4 (focus
group interview participants, Genesis, 18 July 2018) said that earth plaster finish in Earth
Pavilion seems like expensive shiny marble (Figure. 6).



Figure. 4-6 Rough rammed earth walls surface, Hairy cob walls surface (Author’s own) & Polished wax earth
plaster finish (Source: Bridgwater & Taunton college)

2.1.2 The play of light and reflections

Using large glazing (skylight or curtain wall) enriches the expression of material aesthetic.
Natural light floods into Sheppard theatre from the central ‘moon disk’ skylight which is
movable to control lighting level under different weather conditions. Similarly, AtEIC rammed
earth walls have various enchanting expressions when plays with light and reflections, which
is described as capturing the passage of time and seasonal change (Architects’ Journal, 2010).

2.1.3 Blend well with the environment

Due to great visual connection and easy access to outdoor, people get close to nature and
arouse the awareness of ‘sustainability’. Genesis Centre as ‘Locally Grown Architecture’,
blends beautifully with environment thanks to the mixed use of local-sourced materials.
People can overlook the forest in the distance through AtEIC full-height windows (Figure. 7)
and Sheppard theatre is visually connected to botany garden with the south-facing curtain
walls (Figure. 8). Furthermore, they can directly step outside to landscape from Earth Pavilion
and Sheppard theatre.

Figure. 7-8 AtEIC & Sheppard theatre blend beautifully with the environment (Author’s own)

2.1.4 Stimulus Multi-Sensory Experiences

A pleasant built environment stimulates multi-sensory experiences, contributing to occupants’
well-being and encouraging people to think about sustainability. A qualitative sense of earth
building being ‘comfortable’ can be achieved with an empirical evidence: Earth Pavilion
becomes popular as a meeting space with increasing conference bookings (focus group
interview with building user 3, Genesis, July 2008).



2.2 Stage 2 Enter- ‘Legible’ Building Helps Learn from Earth Building

Entering educational earth buildings is reading a three-dimensional book. People receive
‘sustainability’” message embedded in building vocabulary elements such as fabrics, service
systems and user manners. The embedded teaching is not teaching as a verb —active teaching,
but is more teaching by osmosis, which people just feel but not necessarily notice.

2.2.1 Read the Space

2.2.1.1 Space Functions Match Material Properties

Different material matches with anticipated use of each pavilion. Earth Pavilion is used as
meeting room considering the capability of earthen material in sound absorption,
temperature and humidity regulation, helping people physically understand sustainability
beneath ‘earth’ (Interview with the architect 1, Genesis, 18 July 2018).

2.2.1.2 ‘Fluid’ Building

In terms of different function, Genesis Centre is a fluid building (Figure. 9): an elegant central
pavilion rather than a narrow corridor gives access to four interlocked pavilions. There is
unique space sequence that people unconsciously follow: ideally, enter the heart space firstly
for cafe, exhibition or group meetings then scatter into separate pavilions for different
purpose. They can navigate the space freely without signs and step botany gardens outside
straight through glass doors along with visual connection.

KEY -
1. STEEL PAVILION: MAIN SPACE WITH GLASS WALLS AND 4.TIMBER PAVILION: FOUR OFFICES BUILT FROM
FLOATING ROOF PREFABRICATED TIMBER PANELS INSULATED
2. STRAW PAVILION: THREE SEMINAR ROOMS WITH STRAW ON SITE WITH RECYCLED NEWSPAPER AND CLAD IN CEDAR
BALE WALLS AND SEDUM ROOF BOARDING
3. CLAY PAVILION: 50-SEAT LECTURE THEATRE WITH SOLID 5. EARTH PAVILION: TO HOUSE SHOP SELLING GREEN
WALL CONSTRUCTION OF CELLULAR FIRED-CLAY BLOCKS PRODUCTS AND SUSTAINABILITY DOCUMENTATION. ITS
WALLS USE THREE JNFIRED EARTH
TECHNOLOGIES: COB, KS AND RAMMED EARTH.
IT HAS A’BROWN ROOF' OF RUBBLE
AS A GROWING MEDIUM

Figure. 9 The ‘fluid’ plan easy to navigate and access outdoor (Source: Architype 2005)

2.2.2 Read Material and Building Systems

2.2.2.1 Read Material

Methods to deliver teachings of materials are considerably different in studied cases. In Earth
pavilion, part of earth plaster finish in Cob Blocks wall is stripped away to reveal the unique
build up fabric (Figure. 10). However, this display section was thought to be an outdated
method (interview with the architect, WISE, 26 July 2018). In AtEIC and Sheppard theatre,



material is legible from its surface by vocabulary elements such as composition from particles
and clay, construction process from compaction layers and bolt holes left exposed.
Furthermore, there is a WISE material display to demonstrate WISE modern applications of
earthen materials (Figure. 11-12).

FAigure. 10 Ea-rth plavster fihish.stripped awlég/ or ' Figure. 11-12 Earthen materials in WISE material
demonstration (Source: Architype 2005) display (Author’s own)

2.2.2.2 Read Building Systems and Renewables - ‘Scene setting’

In Genesis Centre, there are solar hot water and PVs training rooms, introducing the practical
knowledge of sustainable heating and electricity production with device samples. Sustainable
energy-based course students can see how building systems are implemented along with the
real-time buffs of renewables. Moreover, PVs installed on the green roof are accessible as
immediate practical experiences. Such ‘Scene setting’ strategies are also used in CAT ‘Energy’
theme park, in which the teaching on energy systems and renewables mainly happen.

2.2.2.3 ‘Legible’ earth buildings as the topic in Sustainable Education

Specifically, WISE material display zone is one trial point in Zero Carbon Britain discovery trail
game which explores different methods in CO2 emission reduction for a deeper level
understanding of sustainability. Also, earth building as ‘living machine’ is a medium to study
ecological design and monitor eco-system metabolism. WISE postgraduates use AtEIC and
Sheppard theatre as case studies in coursework actively: taking measurements, doing
materials tests, getting inspiration on design studios, all enhancement of learning
sustainability.

2.3 Stage 3 ‘Engage’ - ‘Making hands dirty in mud’ - ‘Constructivism’

Doing Practical Work with Earth immerses people in learning sustainability through activities
in compliance with the pedagogy principle ‘Constructivism’. Regarding ‘Constructivism’,
learner construct their interpretation of experience and internal representation of knowledge
(Kalamas Hedden, Worthy, Akins, Slinger-Friedman, & Paul, 2017). In CAT, a wide range of
audiences are offered hands-on experiences through various teachings: short courses (adults),
MSc courses, school and university group visits, Bluedot festival (children’s activity). With
practitioners’ guidance, people in all ages do earth constructions and actively construct their
knowledge of sustainability rather than passive learners, which creates real change-makers.

2.4 Stage 5 Extend — Reinterpreting ancient values of Earth in modern contexts

Using conventional materials in a contemporary way was what architects attempted to do in
studied cases. This reinterpretation enlarges our imaginations and expectations on earth
material and promotes building mainstream to rediscovery the magic of ‘earth’. Pat never
stops looking to innovative applications of earthen materials to endow its new values. In WISE,



all ground floor partitions are cavity rammed earth block walls (interview with the architect,
WISE, 17 July 2018) and the mixed use of natural materials in AtEIC and Sheppard theatre
tends to more amenable in building mainstream.

3. Limitations

The major limitation of this dissertation was the depth of investigation into the building users’
perspective. The length of time staying in earth building along with sustainability backgrounds
have considerable influence on different level of understanding on sustainability, which is not
considered in the thesis. Moreover, the lack of post occupancy evaluation makes it tricky to
precisely know building users’ experiences in earth buildings.
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