
The 38th International Conference of Architectural Science Association ANZAScA 
“Contexts of architecture”, Launceston, Tasmania, 10–12 November 2004 

306 

 
Minimum impact maximum effect: teaching  

the fundamentals of sustainable design 

 
 

Rachel Hurst and Jane Lawrence 
 

University of South Australia, Adelaide, Australia 
 
 
ABSTRACT:  This paper describes a series of studio projects that address issues of sustainability 
through the idea of ‘context’.  While the term originates in notions of urban or historical continuity in the 
1960s, it is increasingly used to denote an environmental context, which takes into account 
responsiveness to location, both physically and culturally.  Pertinent to the themes of this conference is 
the use coined by Christopher Alexander who used ‘context’ as a synonym for ‘environment’ stating 
‘The form is the solution to the problem; the context defines the problem.’ (Alexander 1964:15)   
In the contemporary practice of architecture, global context defines problems arising from limited 
resources and the continuing use of fossil fuels.  Coupled with conventional expectations that architects 
‘duly skilled and sensitized should be able to intervene anywhere’ (Forty, 2000:135), ‘context’ can be an 
overwhelming concept for novice architectural students to grasp.  This paper will discuss a teaching 
methodology which instils contextual sensibilities at the foundational level of architectural education.  It 
will outline a sequence of projects that address environmental parameters of materials and their use, 
providing an essential link between the design studio and core subjects in construction, structures and 
environmental science. 
 
Conference theme: Architectural education 
Keywords: design pedagogy, sustainability.  
 
 

INTRODUCTION 
 
One of the challenges for teaching first year design is 
how to introduce students to the holistic nature of 
architecture in a way which is manageable in scale, 
relevant to their experiences and captures their interest.  
Although students come to university with a background 
of ecological information provided by contemporary 
secondary school curricula and absorbed through current 
mass media and political debate, their understanding is 
often at the theoretical rather than applied level.  The 
task of learning to design - of acquiring a tectonic 
vocabulary and the skills of three-dimensional spatial 
manipulation and communication - is daunting enough 
without the additional expectation to assimilate and apply 
emerging ESD knowledge. This paper proposes that 
fundamental understandings for responsible architectural 
action can be addressed through introductory design 
studios, and by outlining a series of projects and 
pedagogical strategies will demonstrate that novice 
students can achieve outcomes which are remarkably 
sophisticated in terms of their integration of material, 
climatic and contextual issues. 
The year long process commences with projects which 
highlight critical material parameters of sustainability, by 
restricting the amount or type of material to be used, 
minimising site impact or prescribing low technology 
assembly techniques.  The next group of projects 
concentrates on ideological attitudes to context and 
sustainability, by focussing on temporal and culturally 
sensitive aspects of material, energy and space, such as 
weathering, typological analyses and density.  The final 
project uses two pedagogical ploys to inculcate 
contextual sensibility.  Firstly, it integrates other subject 
streams (of Architecture and Environment, Construction, 
and Design Documentation) with Design Studio, so that 
students apply their emerging technical knowledge 

immediately to their own designs.  Secondly it underpins 
the design process with an innovative unorthodox 
alliance between architecture and food, which provides 
students with an accessible and engaging way to 
consider the multiple aspects of production and 
consumption which pervade their daily lives, and inform 
ecologically ethical architectural practice.   
This paper is structured to initially set the context of 
design education and then proceeds to describe a range 
of projects developed over 5 years refining this 
pedagogical practice.  The projects are grouped 
generally according to the chronological and cumulative 
order in which they might be presented to students. 
 

1. THE CONTEXT OF DESIGN EDUCATION  
 
Design teaching is a specialised area of education, 
mainly because the knowledge and skills students need 
are not only broad—from the pragmatic to the ethical—
but as with any aesthetic endeavour, the elements of 
subjectivity, personal expression and interpretation must 
also come into consideration.  Neither entirely science or 
humanities based, design operates in a realm of creative 
tension between rational systems of knowledge and 
artistic and cultural expressions.  The designer’s path is 
characteristically iterative and requires the critical skill of 
synthesis.  For many students this means a radical 
rethinking of acquired patterns of learning, which are 
often quite linear in progression.  A primary concern for 
beginning students is that ‘designing’, the central and 
critical activity of the program, is an abstract undertaking.  
The focus of the collaborative teaching practice 
described in this paper is to establish a more 
comprehensible base from which to start thinking about 
design, while at the same time providing them with a 
resource that is both culturally sensitive and global.  In 
response to the diversity of the whole student group both 
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in cultural and socio-economic terms, universal devices 
are used to enable students to make analogies between 
the things they inherently understand and the unfamiliar 
realm of design. The use of metaphors from other 
spheres of cultural expression in the description, 
conception and teaching of architecture is a common and 
well-documented tactic (Snodgrass, Coyne, Martin 
1994).  Architectural theorists have analysed this 
strategy and observed how an alliance between the 
design process and an analogous entity informs and 
shapes the architectural discourse, that is, how the 
choice of metaphor influences the nature of the solution.  
These have been described as the ‘hidden entailments’ 
(Snodgrass, Coyne, Martin 1994:114) inherent in the 
choice of metaphor or related field of inquiry. A principal 
tactic is to make the problem-solving nature of design 
tangible through visible or actual material concepts.  
 

2.  MATERIAL PARAMETERS  
 
Despite increasing exposure to virtual environments and 
sophisticated computer modelling of eco-systems, for 
many students the concept of sustainability resonates 
most strongly through modest first-hand experiences of 
domestic recycling, and the dolphin-logo images of 
polemical ‘green’ advertising.  While this might be a 
somewhat superficial appreciation, the notion that 
sustainability is about dealing with a finite and fragile set 
of resources or places, is an accepted understanding 
amongst them and introductory projects reinforce this 
parameter as intrinsic to any design task.  In a 
straightforward evocation of the material limits that 
operate on the global eco-system, the first group of 
projects typically restrict material choice either with a 
prescribed palette of found, local or inexpensive 
materials.  Recycling and sharing of resources is also 
built into these projects, either specifically or through 
fostering group work and collaboration.  An equally 
recurrent theme is the significance of place and the 
importance of minimising site impact.  Consequently 
extensive use is made of off-campus projects, with the 
added benefit of mitigating the potentially intimidating 
educational setting of the studio.  The local environment 
and landscape are used simultaneously as both familiar 
and unfamiliar settings.  For local students this reinforces 
a connection to context, and for international students it 
acts as an introduction to the Australian environment, 
helping to develop sensitivity to place, which can be 
applied with equal validity to their own homeland.  
 
2.1.  At the Beach 
An apparently abstract project required students to build 
architectonic sandcastles or walls along a beach. In 
reality, this project introduced them to the way pre-
existing physical conditions determine solutions.  
Through their attempts to construct free-form or 
modularised walls sited to respond to the formal qualities 
of the seashore, students explored the relationship 
between material and form, between designing and 
making and between design and site.  Restricted to using 
only sand and water, they were required to make a form 
or space which explored any or all of the above broad 
relationships.  The inherent load-bearing and monolithic 
quality of the sand as a building material was impressed 
upon them, and the almost alchemic transformation it 
goes through from dry to wet state (Fig. 1).  Able to bring 
any tools they imagine might help in the task, some 
inadvertently revealed a predilection for the techne of 
design, armed with an extensive assortment of different 
sized buckets, shovels, trowels, rakes, spirit levels and 

spray bottles, while other groups distinguished their 
efforts by precise and specific locating of their work in 
relation to natural features or attempting to respond to 
the tidal dynamic of the water’s edge as a design feature.  
The sand sculptures were left to return to their natural 
state with the change in tide, as a gentle reminder that 
few constructed edifices, no matter how laboured over, 
can withstand the passage of time. 
 

 
Figure 1: At the Beach project.  Students construct sand 
walls and work with limited resources to learn first-hand 

the relationships between material and form 
 

 
Figure 2: In the bush project. Students make 

interventions in bush landscapes with found materials 
exploring structural issues of connection and assembly 

 
2.2.  In the Bush 
Continuing the exploration of place-specific and 
materially restricted design tasks, this project was set in 
an area where natural bush adjoins pine forest 
plantations.  Students were asked to once again use only 
site-specific materials, to make a composition of two or 
more materials that explores and builds upon the beach 
themes. However, where At the Beach explored the idea 
of massing material, this project addressed skeletal 
construction and connection, and the greater natural 
diversity of the site produced a wider range of responses, 
from exquisite spheres of woven grasses suspended in 
the trees, to complicated constructions using great 
shards of bark to define new boundaries and paths. 
(Fig.2)  Students used only low-technology techniques 
and fixings to make their pieces and were asked to leave 
the site as they found it. 
 
2.3.  Nut Case  
A small-scale and short exercise that functions as a 
thematic prelude to the semester-long dine® design 
project (refer Section 4), the Nut Case project required 
students to use a single drink container (e.g. milk carton, 
Coke can, plastic bottle) to construct a container to hold 
a good handful of peanuts (Fig. 3).  They were restricted 
to use only one other connecting non-adhesive material 
(eg string, twine, split pins, staples, paper clips) and rely 
on passive assembly techniques of cutting, folding, 
weaving and layering to achieve structural rigidity and 
closure of the package.  An added stipulation was that 
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no container was to be a health hazard, and the work 
had to be completed in one studio day.  Conducted in 
Week 1of the second semester, the brief was an 
expedient response to the fact that novice students were 
likely to arrive at their first design session studio 
unprepared with materials or equipment, and that to 
efficiently use the time, the project needed to capitalise 
on cheap, easily available and workable materials.  Their 
ability to produce a variety of sophisticated designs from 
relatively humble means, and in a compressed timeframe 
impressed upon them the potentially positive effects of 
limitations.  
 

 
Figure 3: nut case. This project reconstructs drink 

containers to form a receptacle for a handful of nuts. 
 
2.4.  Tent project 
A major project investigates the way architecture 
responds to context, and the relationship of a design to 
its location with respect to climate, materials and 
topography.  In social terms the issues of community, 
habitation and expenditure are addressed through a 3-
day camp at a beach or hillside town close to Adelaide.  
After preliminary investigations of typical tensile and 
portable structures using scale models, students 
designed and fabricated tents on a limited and rigorously 
documented budget of $20 per pair, paying close 
attention to recycled and site-specific materials.  The 
tents were sited against (or for some unfortunate 
occupants, into) the prevailing winds, and students spent 
the night in them.  The process of assessment the 
following morning was made easy. Was the tent still 
standing and were there signs of life?  While most of the 
structural solutions offered were predictably conventional 
(given the enduring typology of the tent as a form of 
shelter) many tents showed outstanding ingenuity with 
materials and construction, utilising in some cases 
second-hand clothing, woven plastic bags or wine cask 
linings in resourceful ways.  
 

3.  IDEOLOGICAL ATTITUDES 
 
The next group of projects extend the students’ 
understanding of design as a complex balancing of 
physical, pragmatic and ideological factors.  
Underpinning these projects is the gradual introduction of 
conceptual principles related to architecture as an 
inherently contextualised endeavour, which by its 
physical form mediates essentially between human 
beings and the natural environment. They also act as an 
internal construct mediating between the built 
environment and humans in societal and cultural 
dwelling.  In this setting, definitions of sustainability are 
expanded to encompass political, cultural and temporal 
implications for the way we use material, energy and 
space.  A particularly pertinent issue for students is how 
the history of collective occupation has produced 
recurrent patterns of habitation, despite different regional 
and climatic conditions, and what can be learnt from this 

in the face of the current homogenising effects of 
globalisation.  Students begin to appreciate that 
‘whenever communities of human beings have 
approached the earth, their built environment, and social 
relations with a sense of reverence, the foundations of 
sustainability have surfaced and woven nature and 
community into a whole cloth via the loom of 
sustainability’ (Levine et al 2003:4).  In addition to an 
introduction to the taxonomy of building and spatial 
types, and the ecological implications of increased urban 
densities, novice students are challenged to think about 
the life-cycle and durability of architecture and material.   
A more subtle and confronting challenge though lies in 
the way these projects based in sustainable precedents 
invite students to question originality and creative 
expressionism as a responsible architectural practice.  
The profession has a pervasive history of celebrating 
heroic individual designers of revolutionary and 
extravagant iconic architecture, in preference to the 
anonymous vernacular builders of low-technology 
settlements.  This program, in contrast, emphasises that 
designing is often enriched by collaboration, employing 
group-based practices and requiring that individual 
design ideas are actively negotiated in situations which 
simulate communal environments. 
 
3.1.  Another brick in the wall 
This series of three exercises focused on the wall as 
both a constructed, compositional and symbolic element, 
so that students could explore the relationships between 
material, making and meaning in one of the most basic 
components of architecture.  The first two stages were 
carried out, in groups of approximately 20 students, and 
required students to negotiate their design ideas with 
their peers.  Designs were fabricated at 1:1 scale, 
emphasising the tangible process of construction.  The 
final stage was individual work and at 1:20 scale.  Each 
stage prescribed a restricted material palette of 
inexpensive or recycled materials and assembly 
techniques.  It used thematic prompts of language, 
metaphor and temporal decay to initiate the creative 
process, and set demanding construction constraints and 
specific material limitations. What may begin as highly 
conceptual compositions, designs were refined through 
the discipline of pragmatic considerations.  
 

 
Figure 4: Wall three projects explore modular 

construction. 
 
3.1.1.  Wall one 
Simon Unwin’s An Architecture Notebook discusses the 
wall as a fundamental spatial element via a series of 
well-known metaphors such as ‘Defending armies have 
their backs to it; athletes hit it; the weakest go to it; 
teachers find themselves talking to it…or putting another 
brick in it…’ (Unwin 2000:13).  With specific reference to 
one of these images, students constructed a modularised 
free-standing wall of 1.8m length and height which 
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responded to and conveyed the selected metaphorical 
idea.  The wall was constructed from material(s) which 
were cheap, readily available and could be worked or 
joined easily.  Suggested possibilities were long twigs, 
plastic cups, flywire mesh, cardboard, plastic bags, 
polystyrene packing, paper plates, disposable cutlery, old 
CDs, vinyl records, or cassette boxes, old circuit boards 
or coat hangers.  Groups experimented individually and 
in pairs and at the end of the first session, the whole 
team selected appropriate components and means of 
assembly.  Each group collectively organised the supply 
of additional materials.  One outstanding example based 
on the metaphor of ‘walls have ears’ used a collection of 
discarded cassette boxes and tapes which were 
deconstructed into irreducible components before being 
meticulously reassembled in a totally different form.  
 
3.1.2.  Wall two 
The second stage introduced the idea that architecture 
and design are material constructions intended for 
habitation and use, and the life of a building element like 
a wall only begins when its construction is complete.  
The process of weathering or use is often seen as 
deterioration, rather than an inherent aspect of material 
existence.  The intent of this stage was to suggest to 
students that sustainable design recognises wear as an 
inevitable and potentially positive aspect of design 
(Mostafavi & Leatherbarrow 1993).  Each group was 
allocated the wall of another tutorial team and, while 
respecting what already existed, were asked to affect its 
construction and form by layering another material or text 
into the walls or by taking away in the manner of erosion 
or weathering.   
 
3.1.3.  Wall three 
In the final part of the project students were asked to 
individually construct a single wall which explored the 
design of a wall through the development of an 
identifiable but flexible module (Fig. 4).  Although the 
context, structural loading and construction remained 
somewhat abstract in recognition of the students’ novice 
status and embryonic skill base, the project impressed 
upon them that sophisticated built form is often the result 
of simple and repeatable production processes.  Through 
the fabrication of a series of scaled white card working 
models, and the replication of numerous basic 
components, often quite complex in crafting, they 
recognised that efficiencies at the micro scale can have 
cumulative effects at the macro scale.  
 
3.2.  Precedent and context studies   
A recurrent preface to any substantial site-specific design 
project is a typological study of context.  These generally 
include several concurrent modes of analysing the 
physical environment, as well as pertinent functional, 
formal and cultural patterns.  For example in a project 
which allowed students to choose from a selection of 
urban or rural environments, they were asked to observe 
and analyse three frames of reference i.e. the broader 
landscape or streetscape, a particular building and the 
material and construction of part of that building.  It was 
essential for them to consider naturally occurring 
patterns of material, topography and light, recording 
them photographically and with sketches over a number 
of visits in order to detect changing temporal conditions.  
Using the succinct methodology developed by Clarke & 
Pause (1996) they were also required to 
diagrammatically communicate specific criteria of the 
place or building, such as structure, circulation to use, 
hierarchy, symmetry, natural vs. artificial light etc.  An 

alternative component to extend the investigation of 
context to a global reading was to ask students to 
examine a similar type of contemporary Australian 
building and one international example in the same 
manner.  
To emphasise the local and micro reading of context, 
students presented constructed material studies, 
composing naturally occurring site textures and colours 
against possible building materials (Fig. 5).  For example, 
they matched a site photograph or collaged study against 
a sample of coated metal, paint swatches, fabric or 
hardware, paying close attention to visual and physical 
characteristics such as reflectivity, porosity and 
malleability.  Because of the complexity of colouration 
and texture found in natural materials, they found that the 
corresponding artificial representations often needed a 
number of allied samples, an observation which 
deepened their respect for the natural environment.   
 

 
Figure 5: Precedent and context studies project.  

Students fabricate material studies from site specific 
materials and match with building materials. 

 
3.3 Shed 
By converting an existing shed to student housing, one 
of the exercises which introduced ideas about 
adaptability and robustness in buildings, was the Shed 
project. It located issues of habitation and orientation in a 
definable built context, and it opened the design process 
to negotiation within a social and cultural context, by 
setting up a hypothetical neighbourhood with ‘real’ 
student neighbours.  Each neighbourhood consisted of 
approximately 4 - 8 other students living in an inner city 
environment, and individual schemes had to be 
developed in conjunction with the studio community.  
Limited to a footprint of 50m

2
, the design for a student 

couple (with bicycles and no car) had to provide 
amenities sleeping, living, eating, food preparation, 
bathing and storage, and needed to reflect the lifestyle 
and budget of a university student.  Schemes were 
tested using three-dimensional working models grouped 
in their neighbourhoods, so that students could quickly 
evaluate the repercussions of their individual design 
moves on the amenity of the community as a whole.  The 
majority of the students have no first hand experience of 
this level of residential density, and commonly hold the 
stereotypical view that urban living is irrefutably 
environmentally unsound.  The project offered a chance 
to discuss the nature of urban consolidation as a strategy 
for sustainable cities, and address social issues such as 
privacy, communality and conformity. 
 
4. INTEGRATING DESIGN AND TECHNOLOGIES 

 
4.1. Gastronomy as an analogy for architecture, 
energy and place 

The culminating 1
st
 year project titled dine® makes 

extensive comparisons with gastronomy.  This analogy 
with the culinary arts provides a much needed 
enrichment of the current view of sustainability in 
architecture.  Unfortunately, many of the advocates of 
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green architecture promote the equivalent of the 
macrobiotic diet – lots of straw and mud and not a lot of 
refinement.  While no-one expects a chef to strive for 
sustainability, there is an increased awareness of the 
value of local, seasonal produce, which can heighten our 
appreciation of the context of its production  
Architectural theorist, Marco Frascari cites August Perret, 
saying that ‘you can become an engineer, but you are 
born an architect’ (Frascari 2003:3); a rephrasing of 
Brillat-Savarin’s aphorism, that ‘we can learn to be 
cooks, but we must be born knowing how to roast’ 
(Brillat-Savarin 1999:4).  The rotisseur knows not just 
how to choose ingredients, but how to bring out their 
flavour and texture through the alchemical transformation 
resulting from the application of heat.  Great architects 
also know how to use heat.  Louis Kahn knew about 
thermal mass; Frank Lloyd Wright knew the importance 
of the hearth; Le Corbusier knew about the sun; and 
Alvar Aalto could make even the coldest Finnish winter 
seem warm.  
But perhaps a more important lesson lies in the 
connection between architecture and gastronomy 
through their common reliance upon energy.  Various 
myths of the origins of culture, from Vitruvius to Levi-
Strauss, celebrate the importance of fire as fundamental 
to both the making of food and the making of place (Levi-
Strauss, 1970).  Timber made available from forest 
clearing can be allocated to building or burning, but not 
both.  Cooking can improve our intake of energy by 
making food easier to digest; building can improve our 
use of energy by reducing loss of heat.   
Currently in the West, per capita energy consumption is 
roughly 100 times what is actually needed to keep our 
body working – the calorific energy consumed in the form 
of food.  About half of that total energy use goes towards 
the construction, operational and maintenance of the 
built environment.  This means we invest about 50 times 
more energy in our buildings than our bodies; giving 
architects much more influence when it comes to saving 
energy.  Whether we can do so, however, depends in 
large part on the tastes of our clients.  In Australia, we 
are proud of our culinary multiculturalism, a wonderful 
blend of Mediterranean, Asian and Middle Eastern 
flavours, a sensibility that this teaching methodology 
builds on as a thematic underpinning. 
 
4.1.1.  dine® & typologies of food 
The dine® project asked students to design a café and 
adjoining residence by the sea (Fig. 6). They approached 
the design task using food as a metaphorical prompt for 
their proposals by examining the production, assembly, 
composition and sensual enjoyment of food in 

relationship to the process of architectural design, and 
the experience of inhabitation.  Students were required 
to consider three significant values of a foodstuff: first its 
defining characteristics: for example its peculiarities, 
mass and whether it was a self contained element or part 
of a whole; second, its physical characteristics: the form 
(as a whole or in section), structure, texture, centre of 
gravity, viscosity, alchemic transformative qualities and 
third, the cultural and social significance of it, origin and 
regional or temporal specificities. 
In the next phase students reflected on the technological 
aspects of the food and its production, either the 
procedures involved from a natural to processed state or 
the methods involved in its progression from 
source/kitchen to consumption; that is, what does it use 
in raw material and energy, what manual labours or 
mechanical devices are used and what effects are 
generated?  Is its original condition still evident or has 
the food completely altered in state?  Students 
investigated where the food came from; what were the 
essential climatic and environmental conditions; were the 
foodstuffs natural or artificial; and how extravagant the 
use of non-renewable resources of energy in its creation 
or production.  And finally, how does the food respond 
with the addition of other elements or subtraction of its 
parts?  These analogies made apparent to students the 
procurement, production, preparation and consumption 
of food are inextricably linked to environment and 
sustainable enterprise.  It became patently obvious to 
students that the universals of food and architecture 
cross over multi-disciplinary barriers of human and 
natural sciences; each is mutually dependant on an 
ecological balance. 
 

 
Figure 6: dine®. Food was used as an analogous 

prompt in the design of a café and residence 

 
Table 1: Integrated 1st Year Program Schedule 

WEEK 1 2 3 4 5 6 7 8 

B
re

a
k
 

9 10 11 12 13 

Design 
Studio 2 

brief, typology, precedent design: 1st iteration   design: final iteration 

Design 

Const’n 
Housing 

sketch design 

site 

footing 

wall framing, 

stairs 

roof framing, 

trusses, 

cladding 

int and ext cladding 

and linings, including 

basic masonry 

windows and 

doors 
  

windows and 

doors 
stair, joinery, 

cabinets 
review  

Arch and 
Environment 

site analysis, precedent, fenestration 

typology 
sunshading and fenestration, acoustic info   thermal mass  

Design 
Documt 

conventions, 

site, extnl. 

cond 

floor plans 

 

s i te v is i t  
roof, ceilings sections elevations   

construction details, door and 

window schedule and stairs 
joinery, 

plumbing 
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4.2.  Integration of technology 
In addition to this profound thematic to link design and 
environment through an alliance with food, the dine® 
project was pedagogically structured as the focus for 
other first year subjects of construction, technology and 
communication.  It encouraged a realistically integrative 
approach through an incorporation of scientific and 
technical material and a constant revisiting of design 
decisions, emulating the multi-disciplinary nature of 
professional practice even at this introductory stage of 
tertiary study.  This integration effectively coordinated 
site visits, avoided duplication of content and clashes in 
submission dates (Table 1).  The assimilated design 
process included investigations of existing contemporary 
Australian buildings using atypical and archetypical 
examples (refer Section 3.2.).   
The site visit was conducted in conjunction with the 
Architecture and Environment, Design Construction and 
Documentation courses.  There, the students studied, 
identified and recorded naturally occurring patterns of 
material and weathering, topography, light, sun shading 
devices, prevailing wind directions, predominant 
structural materials and the various construction forms 
and natural elements as a practical resource which 
informed their semesters projects for all core courses.   
As the designs were sited on an active corner of the 
foreshore, students had to reconcile their desire to orient 
both buildings towards the sea and views (due west) 
while addressing issues of habitation, access and 
urbanity (Fig. 7 + 8).  As an objective of the Architecture 
and Environment course they were required to draw 
plans and sections of their proposed buildings to indicate 
critical shadow projections at various times for both 
summer and winter solstices in an exercise to prove to 
them that sun shading actually works.  Additionally, they 
were asked to calculate heat gain/loss for their building; 
calculate percentages of window/wall areas and 
window/floor areas; estimate annual energy 
consumptions and describe passive thermal design 
strategies used in their diner and residence.   
 

 
Figure 7: dine® Students had to consider accessibility, 

orientation and urbanity in the siting of their design. 
 

 
Figure 8: dine®.  Students integrated lightweight 

construction and environmental studies into the design of 
café and residence. 

In the alliance of the construction course, students 
applied their knowledge of lightweight construction into 
their design proposals beginning with footing design and 
concluding in the roof design.  The development of three-
dimensional balsa wood models in this subject mirrored 
construction stages from framing through to cladding, 
insulation and second fixings.  

 
CONCLUSION 
 
As a result of this iterative and pragmatic balancing of 
projects, students are able to make logical and 
comprehensible associations between the technological 
and creative processes of design.  Further, the 
cumulative nature of this process allows students to 
grasp the holistic manner in which a building is 
conceived and resolved.  By the completion of their first 
year with such integrative projects as dine®, their work 
has a high degree of technical resolution in terms of 
construction, fenestration, sun shading and permeable 
boundaries.  Because of the continued negotiation 
between creative design exploration and practical 
parameters, this achievement does not come at the 
expense of complex sensory material expressions or 
innovative spatial geometries.  Particularly rewarding is 
the way many will have dealt with issues of thermal 
massing, mediation between internal and external 
spaces, context and landscape, treating their sites with 
the appropriate level of respect and responding to the 
idiosyncratic contexts of architecture and climate with 
sophistication.   
The integration of technology courses through the design 
studio is common to many problem-based pedagogies, 
and makes logical sense to students.  Some of the other 
modes of incorporating responsible and sustainable 
architectural action may strike them as unorthodox, or 
not even occur to them as directly linked to the content of 
contemporary ecological debate.  However if there is an 
element of subterfuge in this practice, it is based on the 
observation that students are most motivated by projects 
which engage them in tangible ways, either through 
physical acts of making, off-campus experiences or 
things that relate directly to their senses or popular 
culture in the way that food does.  If ‘sustainability is 
about having sufficiently high degrees of diversity and 
self-determination so that stakeholders are able to 
negotiate among themselves their own sustainable way 
of life whose only constraints are the limits of nature, 
appropriate technology and their own traditions and 
creativity’, as suggested by Levine (2003), then this 
methodology is appropriately couched.  It seeks to 
embed the fundamentals of sustainable design at a 
beginning level of study though a subtle incorporation 
and reinforcing of core issues, always directed at 
achieving inspired and thoughtful design responses.  In 
this way students are encouraged to take on issues of 
sustainability not as an optional extra or a side dish, but 
as a staple ingredient of all design endeavours.   
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