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 ABSTRACT: This paper argues that whilst the traditional satellite approach of lectures and studio is an 
efficient and convenient method for delivering and assessing work in environmental design in an 
architectural curriculum, it by no means guarantees that this work will be apparent within design studio.  
In light of the emphasis on design to fulfil environmental as well as comfort needs for the user, 
environmental design is once again being brought back into the creative domain of the architect.  This 
paper will therefore describe a pedagogy that has been shown to unify environmental design teaching 
with design studio in a creative manner using examples from two disparate undergraduate courses as 
offered by the University of Nottingham.  Whilst by no means is this approach meant as a prescriptive 
solution, it explores concepts that may form the starting point for discussion in other schools of 
architecture. 
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INTRODUCTION 
The mere mention of the words environmental design, architectural science, or building physics to many architectural 
professionals will guarantee either a very cold, hostile response or see them running for the door.  Many fail to see 
that environmental design has any true relevance to architectural design, that it is a mechanistic process and the 
domain of the specialist.  The converse is often true of the specialist who sees the ‘abstractions’ of architectural 
design as an impediment to the critical implementation of principles, systems and technologies.  Whether these views 
are the product of the educational process or flow from the nature of professional relationships formed upon entering 
practice is perhaps a moot point. What is clear is that if future generations of buildings are to provide appropriate 
environmental conditions for their occupants, whilst at the same time impacting lightly on the wider environment, the 
concepts and approaches that facilitate this aim will have to be embraced by all responsible for design. 
 
Architects have not always been so reticent about the creative opportunities afforded by truly integrated 
environmental design.  Andrea Palladio clearly demonstrated an inherent awareness of natural ventilation and 
lighting in his Vicenzan Villa Rotunda.  Le Corbusier demonstrated a fundamental appreciation of the opportunities 
offered by an innate understanding of solar geometry (Griffin and Millet, 1984).  It is clear that, these architects were 
comfortable working with concepts surrounding environmental design, particularly those involving passive 
approaches to design problems.  However, more recent times have witnessed an increasing estrangement between 
man and the environment, as design has turned towards domination and exploitation, summed up by Heidegger in 
Bognar (1989) as a “loss of nearness” between people and their world.  With reference to the built environment: 

….the ostensible aim was to provide environments that, by engineering calculations, would be optimally suited to 
satisfy human needs as understood by the culture of utility – air of just the right temperature, the right amount of 
humidity, light without glare and of the right intensity, acoustical perfumes, soothing colors, soft music…..these 
Platonic environments created and maintained by mechanical means, allowed the old laws of siting and orientation 
to be forgotten – it mattered not whether the sun rose or set on mountain or desert. (Goodman, 1981) 
 

This cultural dominance of environmental services required to make comfortable environments saw the rise of the 
engineering professionals charged with their integration. Freed from the restrictions imposed by designing in 
sympathy with the environment, the architectural profession was able to direct its attentions to the more highbrow, 
ephemeral drivers of design. With the growing recognition of the environmental burden imposed by such an 
unsustainable approach to the design and operation of buildings, has come pressure to re-evaluate the priorities 
driving the creative process. The increasingly stringent regulatory requirements being faced by practitioners are being 
echoed by the prescription criteria set out by the professional accreditation bodies responsible for overseeing the 
education of new architects. Although at an early stage in responding to these challenges, it is probable that new 
generations of buildings will return to working with the environment where issues such as orientation, form, materials, 
etc, largely the domain of the architect, assume key importance. Responsible design should also give due 
consideration to the needs of the user and it seems reasonable that measured use of active systems, possibly 
working in conjunction with renewables, will form part of the solution. This balancing of approaches, in collaboration 
with cognate professions in pursuance of a holistic design solution means that the challenges faced today are 
potentially greater than those faced by the master designers of the pre-mechanisation age. 
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In this paper, the authors describe their response to the changing educational landscape within which environmental 
design occurs, addressing teaching of underlying concepts and their influence of the creative process within studio.  
 
1. REFLECTION 
This paper derives from the experiences of the authors who found themselves responsible for the delivery of 
environmental design teaching to undergraduate architecture students, after inheriting lecture programmes on their 
arrival at the School. Having undertaken their undergraduate degrees (in architecture and construction respectively) 
in the 1980s, what was striking was the familiarity of the material that they were expected to deliver: being essentially 
a course on the fundamentals of building physics. Student feedback on programme delivery was favourable and 
student attainment, as reflected in results from traditional written examinations, was high. Frustratingly, the translation 
of the concepts covered within lecture programmes into coherent design within studio was weak on those occasions 
where links between studio projects and lecture programmes were forged. Moreover, such concepts were virtually 
non-existent in any subsequent projects. 
 
The work presented here relates to changes in teaching practice implemented in response to what the authors 
viewed as a weakness in their pedagogical approach. Given the nature of the degree their students were engaged in, 
effective expression of environmental design concepts within the context of appropriately structured studio projects 
was held to be the ultimate indicator of successful delivery. This was given increased emphasis after the 
implementation of the new undergraduate criteria for validation and prescription published by the UK professional 
accreditation bodies that imposed a requirement that: 

Students...demonstrate, within coherent architectural designs and academic portfolio, the ability to integrate 
knowledge of: - The principles of building technologies, environmental design and construction (ARB, 2006) 

and reflects moves that are taking place in many other countries eg, Wright (2003). In simple terms the problem 
faced appeared to be one of translating the engineering/scientific concepts delivered through the precise language of 
mathematics for which exact answers to problems are implied, into design work, responding to a flexible brief where, 
at least in principle, there is an infinite solution set. Expressed slightly, more elegantly, a problem of building a bridge 
between a pedagogy based on logical positivism to one based on constructivist principles. The solutions described 
share much in common with project- or problem-based learning techniques and involved a significant re-evaluation of 
the relationship between activity in the classroom and activity in studio. 
 
The authors do not claim to be experts in the field of educational theory. The approaches described stem from a 
passion for environmental design and a determination to see work informed by its ideas and concepts produced by 
students who were not intimidated by the subject. As will probably be quite apparent, the ideas were derived using 
intuition and arrived at after many failed attempts. What was striking in undertaking the background research for this 
paper, however, were similarities with the problems faced in the 1980s and also in the solutions proposed. The 
reasons for their rather late (re)discovery and some of the drivers for their implementation are therefore reviewed. 
 
2. TEACHING AND LEARNING IN LECTURES AND STUDIO – A PEDAGOGICAL INQUIRY  
Here the pedagogical basis underpinning this traditional architecture curriculum is reviewed in order to understand 
the relationship between traditional taught programmes and studio, elucidating the relationships between student, 
lecturer, and tutor within the whole process. 
 
2.1. Knowledge acquisition, recall and application within design studio and lectures 
Gelernter (1988) describes clearly the misconceived process of knowledge acquisition, recall and application, and 
how it should be understood within the context of the design process.  He makes the case that the  

modern curriculum implicitly assumes the mind works in two quite distinct and sequential modes:  first the mind is 
stocked with general knowledge of potentially universal application, then that knowledge is applied to practical 
problems.  This treats the mind like some kind of simple filing cabinet.  The cabinet is empty when a student begins 
the course it is usually assumed, and it is the job of lectures to provide folders labelled “environmental behaviour,” 
“structures,” “services,” “history and theory,” to fill these folders up with the appropriate general principles and 
bodies of knowledge, and then to place them in the correct sequence in the mental filing cabinet where they can 
easily be found again.  Later in the studio, when the student faces a practical design problem for the first time, he or 
she simply reaches into these mental folders and retrieves material which will help with the solution of the practical 
problem at hand.  The entire procedure is assumed to happen sequentially:  first the folder is introduced, then filled 
and filed, then retrieved from. 
 

Of course, educational literature has disproved this sequential approach to learning, and as Gelernter (1988) goes on 
to explain within the context of Hillier and Piaget, a designer must have some “plan for finding a route through 
problem material that would otherwise appear undifferentiated and amorphous.”  In essence, he explains that a: 

designer faced with a new problem selects a solution type (cognitive schemata) from his or her existing repertoire of 
design ideas, imposes this idea on the problem, and then tests it to see how well it satisfies the problem’s 
requirements.  If the designer is lucky, and the problem matches exactly the solution type which is initially employed 
(for example, a house designer faced with the same essential requirements time and again will usually have a 
workable solution type easily to hand), then in Piaget’s terms the designer has assimilated the problem to an 
existing solution type.  More likely, though, the solution type first proposed will not sit comfortably on the problem in 
every aspect, and so the designer begins to adjust the schema to the problem through a cyclical process of 
modifying the schema, testing it against the problem, modifying the schema again, and so on, until the original 
schema has been transformed into a new one which resolves the design problem’s requirements.  In Piaget’s terms 
the solution type has been accommodated to the new problem, and in the process the designer has added a new 
solution type to a personal repertoire which may be used as the starting point for addressing future problems. 
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Interestingly, Hillier et al. (within Gelernter 1988) describe this process as conjecture – analysis, whereby design is 
described as being cyclical and deductive by nature. 

In the conjecture mode, the designer draws upon his or her existing cognitive schemata and uses extra-rational and 
artistic procedures of analogy, metaphor, sudden flashes of insight, and “displacement of concepts” to create new 
ideas; while in the analysis mode the designer uses rational and rigorously scientific thinking to study the 
consequences of that idea for the various requirements of the problem. 
 

When looking at one’s own educational experience, these comments are particularly revealing.  Students are 
expected to embark on complicated design projects with limited knowledge of the design process or aspired solution.  
In this manner, they have not formed even the basis of the conceptual framework within which knowledge would 
normally be applied.  Additionally, the knowledge and preconceptions that they do bring to the design studio are often 
belittled or ignored with little attempt made at explaining why these preconceptions and cognitive schemata may be 
misinformed.  From project inception, students are facing an uphill battle that is often improperly supported in either 
lectures or design studio.  By ignoring their existing repertoire of knowledge whilst hoping to pile on even more 
knowledge unrelated to the student’s existing limited schemata, students find it almost impossible to assimilate that 
knowledge and therefore are unable to apply it.  Indeed, when it is considered that the acquisition and application of 
knowledge is not a sequential process, it highlights an important point about the traditional lecture as a forum for 
delivery of the skills and principles which assist in the formation of the schemata.  Once again, Gelernter (1988) 
states:  

Knowledge offered in advance of any attempt to apply it cannot find a conceptual schema in the student’s mind in 
which to reside, for the required schema can only be developed while struggling with a particular problem.  This 
partly explains why students can sit through several years of lectures on a particular subject and still not be able to 
apply the new knowledge; without a conceptual schema already evolved out of application, the knowledge simply 
goes in one ear and out of the other.  Likewise, attempting to struggle with a design problem in advance of 
commanding any cognitive schemata, or solution types, is doomed to failure, for the student will not possess the 
essential starting point from which design ideas evolve.  The two sides of knowledge acquisition and application 
must be attacked simultaneously. 

 
By questioning and seeking to understand the traditional architectural pedagogy, it is possible to moot that the 
objective of integrating the lecture and studio process should be to encourage deep learning whereby the curriculum 
encourages critical and creative thinking, problem solving, effective decision making and conflict resolution.  
Warburton (2003) cites some useful principles in the delivery of a sustainable education program, notably: 
• that such an education process embraces knowledge and understanding by anchoring ideas based on 

experience (cognitive schemata).  In effect, these anchors provide a clear structure to the curriculum where the 
material presented exemplifies its unification and integration in other areas, with these links made explicit at the 
inception of the program.   

• that a unifying framework is established, particularly one that is able to be assimilated into the student’s own 
schemata that permits meaningful dialogue across conventional disciplines. This requires a properly organised 
sequence of design-related projects that continues throughout the student’s education.  Instead of the student 
being offered the knowledge that would allow them to solve every conceivable problem in their future 
architectural career, they are given a framework that allows them to start on an evolutionary path of 
development.  It is an accepted fact that the profession graduates will eventually join is in constant flux in 
response to regulatory, financial, technological, and stylistic influences, not to mention the unique challenges 
imposed by each new and successive project.  The opportunities afforded by a more holistic education in design 
ensures that the principles which are taught will fundamentally influence the approach students take to design 
as well as the end product.  The schema must continually evolve and form new schemata; the student must 
demonstrate an ability to engage with life-long learning. 

• that schemata are developed in a clear and graphic fashion where through enquiry, discussion and application, 
connections between key concepts can be made and therefore visualised in a manner that is appropriate to 
architectural design.  Students must be treated as active seekers of knowledge, and actively engaged (and to a 
certain extent become empowered) within both lectures and design studio.  The learning environment itself 
becomes one of cooperation and activity, therefore questioning  fundamentally their methods of delivery, 
engagement, and assessment.  Specifically, this argues the case that lectures should not be presented as 
courses that are independent to and delivered in advance of studio projects; that lectures should conform to the 
accepted pedagogy of ‘teaching-on-demand.’  As has been described, if knowledge acquisition is separated 
from the ability to understand and apply knowledge within an architectural curriculum, the cyclical relationship 
between the two must not be split. 

• that the “pedagogical process should be presented as a revelatory activity that builds individual awareness.” 
(Hounsell 1997)  In other words, students and staff should be encouraged to ask better questions, rather than 
assume that there are a definite set of answers to a problem solution. 

 
Interestingly, the argument presented in this section may be expanded into further areas of enquiry.  If the 
requirement is to provide closer integration, then the role, purpose and delivery of the lecture itself must be examined 
critically, including an understanding of the lecturer themselves.  Additionally, with integration comes greater 
responsibility on the part of the design tutor to effect this integration, therefore it is imperative that their fears and 
apprehensions are fundamentally addressed as without them there can be no true integration. 
 
2.2. Hemispherical domination 
Cole (1980) describes concisely within the context of lecturing on educating energy matters in an architectural 
curriculum four key factors that influence its successful implementation, namely 
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1. teaching and its product, learning, will be inefficient if the information that is presented is either inaccessible to, 
or inconsistent with, the needs of the studio program, 

2. the student finds excessive information difficult to digest, 
3. if the information presented is not seen as relevant, the overall credibility of both the lecture and material will be 

lost, causing frustration on the part of the student and lecturer who may notice a considerable drop in 
attendance, 

4. when specific types of information are introduced too early and inappropriately, these pieces of information may 
have a strong bias on design itself. 

 
Traditionally, an education in environmental design has embarked upon what has commonly been termed left-brained 
thinking.  This approach to teaching has sought to develop students to become “good problem solvers through the 
knowledge of mathematics and physical science.” (Kirk and Mulligan 1996)  Lectures are structured in a linear 
sequence, taking students step-by-step through environmental processes and techniques, rarely developing 
imagination, creativity, perceptual or spatial skills, thus such an approach has been deemed unsuitable for a truly 
integrated design-based program.  Indeed, Albrecht (1984) explains; 

The claim by brain scientists that present education is biased toward one side of the brain cannot be taken lightly.  
At present, students receive a half-brained education that not only undermines the whole brain but also impairs the 
functioning of the left hemisphere since the use or misuse of one side has negative implications for the other side.” 
 

This seriously questions the traditional environmental educational framework that pervaded education at the time of 
the authors’ degrees, and to some extent is still evident in many architectural institutions today.  If, as has been 
postulated within this paper that the role of an environmental education in an architecture curriculum is to explore 
learning within the context of its application, where students speculate, explore and make propositions in a creative 
and rigorous manner, then surely the lecture as a format must move away from this hemisphere-dominated 
pedagogy.  This necessitates a considerable departure from an entirely left-brained, analytic and sequentially 
objective processes, where the aim is to find the absolute right answer, to one that embraces right-brain features 
encompassing the skills of problem synthesis through creative and critical thinking, intuition and imagination.  These 
right-brain processes unlock a domain of possible solutions and therefore offer a more holistic approach to problem 
solving.  Only through the combination of both hemispheres can the true potential of an integrated environmental 
curriculum be realised. 
 
Interestingly, design studio can be implicated for developing solely right-brained processes.  Over ‘abstract’ problems 
are often defined in briefs that rely entirely on imagination and visual processing skills without involving left-brain 
processes such as analysis and logic that are often responsible for rigour.  Indeed, Albrecht (1984) cites that with 
respect to solely a left brained education, “even greater harm is inflicted in which the strengths of students are largely 
associated with the right hemisphere.” 
 
It would seem incumbent upon architecture educators to develop both of these hemispherical processes at 
appropriate points in the academic curriculum.  Indeed, such processes go far to explaining why we are the product 
of our own education.  In the case of the environmental design lecturer or studio tutor who has undertaken a 
traditional architectural or building science education, theory was generally taught as a left-brain process, probably 
with a considerable amount of mathematics, with a strong focus on building service systems and generally devoid of 
any creative application.  The method of assessment required the student to digest and recall; at the time the 
program was developed, there was no real need to use the material other than to pass the examination. Therefore 
application of knowledge in a creative way was not developed as part of their cognitive schemata.   When the student 
advances to the role of lecturer or design tutor, where it is expected that studio assumes the role of integrating 
material, the teacher finds it difficult to envisage clear links, as these links were rarely if ever practiced during their 
own education or professional experience.  The cycle is therefore complete.  The lecturer or tutor’s schemata are 
incomplete – by not having had the opportunity to explore integration during their own career, the ability to apply such 
information is not part of their solution type.  Indeed, for practitioner studio tutors who embarked upon a right-brained 
education, the same can be said.  Over emphasis on spontaneous visual teaching practices may have resulted in 
poorly developed analytical and logical brain functioning.  Once again, the assimilation of technical knowledge is not 
part of their cognitive schemata; therefore integration into studio is almost impossible.   
 
Parallels with Stevens’ (1998) descriptions of the relationships between academic-dominated lecture forum and 
practitioner-dominated studio forum are apparent. Although viewed as controversial by many, they contain a sufficient 
number of truths to form a basis upon which to build a description of the solutions implemented by the authors. 
Taking as its starting point the view that ‘teachers’ of ‘architecture’, both academic and practitioner, are very much a 
product of their own learning experience, it argues that a fundamental attitudinal change on the part of both the 
institution and those responsible for teaching and learning must take place in a forum that sees the design studio as a 
place for active or activated learning. A place where material comes together to form the ‘whole’, therefore, “fostering 
unity between the learning process and the learner.” (Auchey et al. 2000).  The following section describes a 
curriculum structure that was implemented to support such a process, beginning with the authors’ experiences in 
establishing a new environmental systems and services design studio module. 
 
3. AN INTEGRATED PROGRAM FOR THE MEng ARCHITECTURE AND ENVIRONMENTAL DESIGN 
The four year MEng Architecture and Environmental Design was initiated in 1999 in response to a perceived need to 
educate professionals capable of meeting to the challenge of designing future generations of environmentally 
responsible buildings. The initial incarnation of the MEng course drew heavily from the school’s existing portfolio of 
architecture and building services modules epitomising the traditional approach to an architectural curriculum 
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whereby it was expected that taught material would be ‘magically’ revealed in studio. On being invited to take over 
the running of the course it became obvious to the authors that it was not fulfilling its primary objective, that of an 
integrated curriculum.  In light of this, the authors embarked on a strategic review of the course, implementing 
fundamental changes into the course structure, creating more coherent links between existing environmental and 
engineering modules on one side and design studio on the other.  Of particular importance was the formation of a 
new ‘trial’ integrated design studio module convened by both authors, the focus of this part of the paper.   
 
Timetabling constraints led to the sequencing of material delivered within lectures being out of step with the new 
studio module, therefore making it an interesting case study in face of what has been discussed thus far in this paper.  
The brief centred on the design of a recording studio, which would demonstrate coherent integration between passive 
and active approaches to the design problem.  Lectures on passive environmental design were delivered the 
preceding year, and the environmental services component was not introduced until the following semester.  This 
required an interesting and innovative approach to the delivery of the module, one that was based on the extended 
program as discussed by Levy (1980).  The extended program in essence brought the design problem into a more in-
depth technical phase of integrated environmental services. 
 
It was deemed early on in the creation of the design brief that the convenors should aim to consolidate existing links 
with a local prestigious recording facility and with pioneering practitioners in the field of recording studio and auditoria 
design.  These links afforded the input of a real client who had specialist requirements and knowledge, thus focusing 
the brief.  Pioneering practitioners brought kudos to the exercise as a whole.  As inspirational and motivational role 
models, these practitioners had a portfolio of design examples that could be used as a series of solution types 
throughout the process.  The following documents the process undertaken, with reference made to its pedagogical 
base and lessons learned.  
 
Phase 1 – Beginning Backwards – embracing preconceptions: The starting point in the project began at the end with 
its solution (Ledewitz 1985).  In essence, students were asked to embark upon a small 24 hour project to design a 
small recording facility based on several key criteria such as user interaction, natural lighting, internal gains, passive 
and active ventilation, etc.  Without exception, students had little if any experience of recording studio design 
therefore the purpose of this project was to give value to any preconceptions they had, to explore their known 
cognitive schemata, and to bring to the problem any solution types with which they were familiar.  This initial design 
concept was used to open channels for further discussion, exploration, testing and development during the next 
phase of the project. 
 
Phase 2 - Exploring Schemata – the inspirational event and solution type studies:  At the next tutorial session 
students embarked on a process of design reflection.  It was a requirement of the brief that the design process would 
be documented in their design journal.  The importance of the design journal is well known in architectural education 
as it contains both reflection and resolution that is intrinsically linked within the design process.  These visual notes 
help engage the left-brain processes of logic and analysis with right-brain processes associated with spatial, holistic 
and synthetic cognition, thereby, as described by Edwards (1979), helping “one to see and thereby to learn.”  This 
tutor-led session allowed for a deeper exploration of the students’ design solutions and existing cognitive schemata.  
Key design criteria were explored at a holistic level as a series of interactions in order to clarify key points related to 
recording studio design.  Additionally, this process clarified the depth of student’s knowledge and their abilities, 
therefore helping refine the studio program, for example, addressing general misconceptions prior to design. 
 
Following this, students were exposed to the first of two inspirational events.  A guided tour around the local 
recording studio afforded the opportunity to meet and open discussion channels with both the ‘client’ (who was the 
studio owner) and recording engineers (as the user).  Through the design journal, students explored issues such as 
air conditioning, space usage, spatial configuration, area sizing, etc.  Therefore the conceptual framework for the 
project was enabled; students began exploring their own designs based on this initial solution type. 
 
Upon return to the design studio, students were given the opportunity to participate in peer learning about what they 
had learned about their own initial design in response to this visit by reflecting on their own solution type in relation to 
another.  Ideas were explored (the synectics model of learning), documented on a series of flip charts and pinned up 
in the studio bay. 
 
The second exposure to a solution type occurred during an inspirational field trip organised in association with the 
external practitioners.  Two carefully chosen facilities were visited; one top-end, inspirational facility, and one that was 
in its early stages of construction, exposing environmental services, various stages of acoustic treatment, and 
passive approaches to design.  In these solution types, students were able to observe and critically appraise the 
process from beginning to end, having the expertise of the external practitioners and studio staff at their disposal to 
explore their own schemata.  Similarly, upon return to design studio, the peer learning exercise was undertaken again 
with students required to critically explore their own precedent; the studio turning into a place of activated learning. 
 
Phase 3 – Conjecture and Analysis:  Integrated design tutorials took place throughout the project, involving 
appropriate expert input at critical times.  The extended program required that the lecturer responsible for delivering 
the final environmental servicing component of the module was available to clarify servicing issues at its early stages.  
Indeed, this lecturer was instrumental in shaping the project brief and was completely on board with the ethos of the 
module.  Whilst it was accepted that students need not have a detailed knowledge of servicing at this stage as they 
had to come to grips with design, the tutorials progressed at a rate whereby they were developing solution types of 
which spaces needed directly serviced, where gains and losses might occur and how these issues might be 
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addressed in a more appropriate manner, the spatial implications of servicing, their role in acoustic design, 
requirements for plant, opportunities offered where possible by a passive approach to design, etc.  This “Total Studio” 
(Levy 1980) approach, whereby studio became the total learning environment was made possible due to the fact that 
the exercise was focused and information was presented and explored at each tutorial that was directly relevant to 
the stage the student was at.  Indeed, this approach in not searching for the right answer but for a domain of possible 
answers led to excited exploration on the part of the student; rarely did the student ask the tutor to solve a particular 
design problem, they merely wanted an opinion on which of the possible solutions was most realistic, thereby through 
“reflecting-in-action” (Schon 1983), they were developing their own schema by struggling with the problem.   
 
Phase 4 – Reflection on action: It is commonly understood that students learning pace varies but like the real world 
they must face deadlines, in this case the review process. This process has undergone considerable debate with its 
effectiveness continually questioned, however, if managed properly it provides useful feedback for the individual, the 
group and the tutor, and its results can be carried through into future work (Sara 2004).  The review process occurred 
at discrete points in the project timeline and in the case of this project was based on “reflection-on-action” (Schon 
1983) whereby it was acknowledged that the product would not be the optimum solution but would be the best 
available for the design exercise at hand.  Students were asked to reflect on how their designs met criteria required 
for successful completion of a project, and following the review processes were expected to document these in their 
design journal, allowing for further exploration of the solution base.  Considering the evolutionary nature of the 
extended program, these processes were important for the final integration of environmental services. 
 
Only at the end of the extended program was the design scheme marked.  This mark was based on the success of 
the final solution in meeting its prescribed design objectives, i.e. integrating environmental design and services in a 
manner that resulted in a creative, responsive architectural solution, and whether the student was able to engage in a 
meaningful conversation about the processes they had undertaken and solution domains they had explored in 
tackling the design challenge.  Indeed, the design journal was particularly insightful in this process; students with 
incomplete journals or ‘reverse-engineered’ solutions were generally those who were the least coherent in their 
design presentation.  The majority of students who embarked on the exercises demonstrated that they had fulfilled 
the opportunities afforded by integrated environmental design, that their own schemata had shown considerable 
development and refinement, and that they had enjoyed the learning experience.  This impressed not only the tutors 
but ‘client’ and practitioners who were part of the review process. 
 
3.1. Lessons Learned 
It must be acknowledged that this process was a unique solution to a problem that resulted from an asynchronous 
program of lectures and studio – the lecture program could never converge with the studio program.  Additionally, the 
scale of the problem was considerably different from that of the general undergraduate architectural curriculum; it 
focused heavily on integrating environmental systems in response to challenges that could not be passively met 
within the brief.  Interestingly, this implementation brought with it some additional points that have fed back into the 
integrated environmental design – studio approach to learning, namely: 
1. the result was the product of a focused studio exercise broadly defined as “Total Studio” whereby students are 

learning effectively as they are exploring design solutions.  This exercise took careful planning and required the 
genuine commitment of tutors, lecturers, practitioners and students in order to make it succeed.  It required 
encouragement, open dialogue, clearly defined roles and empowerment, a feeling of identity and clearly marked 
responsibility for all those involved.  As might be expected in the face of increasing pressure to increase student 
numbers, it is unrealistic to expect most institutions to embark upon such a program. However, implementation 
in the form of a coordinated schedule, whereby a focused studio exercise is accompanied by a series of highly 
related lectures, (Levy 1980) may allow many of these aims to be achieved. 

2. the result had a strong bearing on the enthusiasm and experience of both student and tutor.  In this case, 
learning had to be activated involving imagination and enthusiasm on the part of all those involved. 

3. that the process required tutors to embrace students’ own preconceptions and build upon these using 
inspiration; this inspiration originating either from having a real client to work for, a ‘beautiful’ building to visit, 
inspiring practitioners who were respected, or through inspired tutorial sessions whereby students engaged 
critically with the process and therefore built up their own schemata.   

4. the design journal was highly important as a place to undertake conjecture and analysis, as it integrated 
creativity with the more pragmatic processes of design development. 

5. the importance of reflection in the whole process.  This reflective process was essential as it proved to assist 
students in the development of their own schemata thus allowing for the assimilation and application of 
knowledge into their design.  The design process had to be able to ‘breathe’ in order to map its future by 
reflecting on its past. 

 
4. INTEGRATION OF ENVIRONMENTAL DESIGN INTO THE ARCHITECTURAL CURRICULUM 
The ethos behind the undergraduate architecture program in Nottingham is to provide the architectural profession 
with graduates who within design can demonstrate a comprehensive approach to its passive environmental and 
human needs.  Indeed, the basis of environmental teaching is one of fundamentally concentrating on the symbiotic 
relationship between people, comfort, and the environment, and therefore enhances quality of life through delightful 
design. In essence, it explores issues normally covered in an undergraduate environmental education program, 
exploring how meeting human needs implies a domain of solutions that must work in tandem with the environment’s 
capacity to support these.   
 
The school currently supports an undergraduate architectural cohort of about 600 students, relying on an army of 
part-time tutors from differing professional backgrounds.  Given this fact it was deemed unrealistic to expect that the 
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school’s teaching and learning could migrate to one of “Total Studio.”  However, given the strong ethos of the school, 
it was imperative that environmental issues were explored as part of the design process and made explicit in the 
student’s portfolio of work.  Having learned a considerable amount from its implementation in the MEng curriculum, 
the following will therefore describe measures put in place to ensure that such a process happens. 
4.1.  An integrated studio program 
The pedagogical basis of the curriculum was one that recognised that design studio offered the best place for 
complex and deep learning, therefore requiring the divide between lectures and studio to be bridged.  This demanded 
a fundamental exploration of the studio and lecture program to ensure that the material was sequenced in a manner 
that was not perceived to be peripheral to design studio but was relevant to the project on offer.  The first enabler was 
to ensure that the main environmental briefs originated from design studio as opposed to the lecture series, where 
studio was seen to be the enabler of environmental concepts explored within the lecture.  Design studio was to be the 
place where the student’s solution types could be explored, thus building their own cognitive schemata for the 
projects.  This required extensive consideration to the role of the design tutor and lecturer in the program, how they 
may be involved and indeed empowered by the process and what may reasonably be expected of them.  It was 
obvious that environmental material could only feasibly be delivered in a ‘lecture’ format and that the role of the tutor 
was to nurture its integration.  Additionally, it was recognised that backgrounds of design tutors resulted in design 
briefs that varied considerably in scope and emphasis across each year.  This diversity of projects on offer within a 
year has traditionally been a strength of the school but was a key issue in the disparity of technical rigour between 
units.  A consultation process was initiated with year heads yielding several interesting points that were implemented. 
 
1. that a process of transparency exists between lecturers and studio, notably that tutors are made fully aware of 

the pedagogical aims of the modules, its contents and how these are made relevant to design studio. 
2. that brief flexibility should be encouraged, but their aims and objectives must be reviewed in order to ensure that 

they meet the requirement for integrated environmental design. 
3. that in order to encourage integration, studio tutors should have a part to play in the development of their 

environmental brief, it being essential that open communication is established with those delivering the modules 
so that assistance and ratification of brief development ensures that both parties are equally involved. 

4. in order to facilitate the process, design studio could absorb some of the environmental design module’s credit 
allocation.  Such a process had implications for assessment therefore in the case of three of the five 
environmental modules, studio subsumed 50% of its marking.  It was proposed that, given the nature of the 
briefs, students, tutors and lecturers must be able to reflect at a key stage in the process therefore ensuring that 
the pedagogical basis for the integration is not compromised.  This reflection process, in the form of an 
environmental design review, would take place at a key stage whereby the student’s design was well 
developed, but would still undertake considerable refinement for the final review.  This ensured that the program 
was being followed, that environmental design was being integrated in an appropriate manner, and that the 
student was showing clear signs of exploring their solution base and cognitive schemata.  The lecturer in 
consultation with design tutor would formally mark this interim stage as contributing towards 50% of the module.  
The studio tutor would then be in a position to explore with the student further areas of enquiry, steering the 
project appropriately therefore ensuring it meets its learning outcomes.  The final 50% of the environmental 
module mark would be assessed by the unit tutor in an appropriate review format. 

5. studio as the enabler must assist in the advancement of both studio tutor and student’s cognitive schemata.  
Studio tutors could learn by small projects that embodied an integrated lecture / studio program.  Again, studio 
assists in the construction of solution types, promoting design exploration, and lectures are the forum where 
these solution types are reflected upon, building further schemata through examination of known solution types.  

6. that in order to reinforce this process, the lecture format must become an active learning environment. 
 
To facilitate this process, an induction day was set at the beginning of the academic year in order to provide studio 
tutors with clear guidance about the journey they were about to undertake, the appropriate methods for undertaking 
studio tutorials and review sessions, and what was expected of them as members of the school. 
 
4.2. An integrated lecture program 
The lecture itself was a fundamental enabler for this process restructured to embrace the opportunities offered by this 
new studio program in a manner that was palatable to both lecturer and student.  Previous lessons highlighted the 
importance of creating an active learning environment within the lecture series itself, one that embraced rigour with 
imagination and creativity and where possible one that linked knowledge with demand.  Where knowledge could not 
be delivered on-demand, alternative means had to be found to explore concepts.  Ultimately this meant that no longer 
could the lecture, as a forum, deliver the quantity of material associated with a traditional environmental program, 
therefore focus was placed on establishing a process that built student’s solution types through actively engaging 
with more complex material independent to the series, i.e. building learning skills. 
 
The first process involved the transformation of the lecture into a forum of active learning and critical debate.  
Environmental material was presented to students in relation to particular inspirational solution types (i.e. case 
studies that exemplified an integrated approach to environmental design (Perdan et al. 2000)).  Both authors were 
present at all lectures, exploring these solution types and their environmental concepts from their own disparate 
backgrounds.  This led to a peer-learning synetics-based environment of critical debate, one that was rigorous, 
exploratory and creative. 
 
Given the importance of students assimilating this knowledge into their own schemata, they were given the 
opportunity to explore design-related environmental issues through a series of small group projects.  These group 
projects revolved around particular scenarios and solution types, requiring a rigorous approach to exploring their 
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domain of possible solutions.  Each project took them on a particular journey through an environmental problem, was 
contextualised within the context of their existing studio project, an inspirational building or event, and developed 
within their design journal.  Students were actively encouraged to explore the use of environmental design tools, but 
were made aware that these tools were part of a process of exploration that converges on a domain of possible 
solutions, therefore not engaging solely with left-brained processes.  Although reflection was (for studio-related 
projects) often made in studio through the normal review process, each project was subsequently given time for 
reflection during the lecture program, prior to the introduction of new material.  This reflection process was deemed 
highly important as it was a key element in supporting and clarifying the cognitive schemata as formed by the student 
during the process, giving the program space to breathe and explore ideas.  The model for this reflection process 
once again was peer-learning, that students were given a voice and presented their exercise and solutions to the 
audience as a whole, the debate facilitated by the lecturers, the students involved in the exploration of new solution 
types and schemata.  The aim was not to dictate right from wrong (except where it was glaringly obvious that there 
were fundamental errors with the solution type) but to encourage exploration of the number of possible solutions in a 
rigorous manner, i.e. that environmental design is a complex system involving a myriad of causal interactions.  
Attention was paid to reflection sessions after major reviews, that the lecture became the forum for clarifying points 
about marking, exploration of solution types that had not met the requirements, and using the best work as inspiration 
and guidance for subsequent projects.  Students had full access to the environmental discussion group that is part of 
the university’s portal system.  Salient points could be explored between students, and if any misconceptions arose 
these would be intercepted by one of the environmental design tutors. 
 
All of this was facilitated by making the module, its purpose, the journey students were about to embark on, its 
pedagogical base, and its relevance to studio explicit at the beginning of the year.  Ultimately, the authors can say 
with confidence that the interrelated environmental design studio programme created work of outstanding quality.  
Weaker students demonstrated that they could approach architecture in an environmentally creative manner – they 
showed evidence of understanding and ability to express their ideas through the creation of creative solutions in both 
their journal and design.  The best students excelled at the task, showing that they had engaged in independent 
study that informed the development of their design proposals, this highly evident from the work developed in their 
design journals.  Overall, the school deemed the integrated module a resounding success. 
 
5. CONCLUSIONS 
In gross terms the work described here might be likened to one of putting right an existing dysfunctional programme 
built around project- or problem-based learning that had been practiced by the School for a considerable period of 
time. It is possible that many of the underlying issues and tensions stemmed from changes to the manner in which 
studio and lecture programmes addressed each other. This may have resulted from the introduction of modularisation 
in the early 1990s and then been exacerbated by increased student numbers brought about by recent expansion of 
the UK higher education sector. Some of the factors influencing the success, or otherwise, of problem-based learning 
have been reviewed by Camp (1996) and make an interesting comparison with the lessons learned here. 
 
Motivation: prescription requirements imposed by accreditation bodies steered the School towards pedagogy based 
around problem-based learning and introduced a strong motivating factor to make the proposed strategy work. 
 
Leadership: implementation of the many changes to both practice and attitude necessarily required the buy-in of a 
large number of academic staff and practitioner studio staff. A coherent structure for an integrated approach to 
lectures and exploration in studio formed the essential pre-requisite to initiate the process, however, leadership on 
the part of the School management and key staff responsible for delivery ensured it was fully implemented. 
 
Personality: effective use of lecture time and the creation of strong links to studio have necessitated a radical change 
in lecture delivery. This required those responsible to be selective about both what material was covered and the 
manner of this coverage. Lecturing through discourse and debate where students are provided with significant 
opportunity to participate is not to everyone’s pedagogical taste or skill base, however, it is viewed as an essential 
contributing factor to the success of the strategy. Similarly, the willingness to make space for and to nurture 
environmental design ideas within studio does not sit comfortably with all practitioner studio tutors. Many of the fears 
expressed were allayed by careful creation of the syllabus, focusing on passive environmental strategies and 
developing these in a creative but rigorous manner - in a manner where practitioner tutors helped shape assessment 
briefs and felt qualified to support the student work.  
 
Relationship: perhaps the greatest development in practice has been the collaborative approach adopted in 
establishing a coherent link between the delivery of material in lectures and its translation into design within studio. 
The underlying reason for this success has been the establishment of a pool of lecturers and practitioner studio tutors 
who assume joint ownership for the process. Unlike the diametrically opposed views and approaches described by 
Stevens (1998), creating an ethos of collaboration in working towards a common goal was essential. This was 
achieved by careful selection of staff to undertake the exercise and it is hoped that in future this can be strengthened 
by retaining the services of future cohorts of graduates working locally to serve as practitioner tutors.  
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