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Matter,	  Material	  and	  Making:	  
Creative Research Practice in Architecture and Design 

Filiz Klassen  

Abstract: My research/creative projects and teaching provide me with a 
‘laboratory of ideas’ for dealing with current challenges as well as imagining 
the future of built environments within the context of climate change. As 
Richard Florida (2002) describes in his book ‘The Rise of the Creative 
Class’ , we are in ‘an age of pervasive creativity that permeates all sectors of 
the economy and society’ (p.56)). I believe that within this context where 
boundaries between art, science and design dissolve, as artists/ researchers/ 
academics/ designers/ and makers we can transform the stuff of our 
imagination to works that matter within larger cultural/ social/ economic/ 
and environmental contexts. 
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1. Research in Making 

 

Figure 2: Microscopic Image, 3M™ Reflective Fabric 

Matter and Material Innovations: The relationship between architecture/interior design 
disciplines and how they are researched, taught and practiced are interdependent. While 
researchers, academics, artists and students learn from the practitioners and built examples, 
they also project into issues around how we may be building in the near and distant future. 
Centuries old debate between the relationship of practice and education continues in many 
forms, however, Nancy Solomon, in the book entitled  ‘Architecture: Celebrating the past, 
designing the future’ (2008), calls for strengthening the relationship between the two as well 
as reconsidering modernist ideals. Architecture and interior design pedagogy are evolving 
with the challenges of our times and aim to provide new frameworks for creative practice in 
built environments. Renewed exploration of architecture with integrated material strategies; 
proliferation of the debate on the effect of the digital processes on design thinking and 
production; as well as the re-emergence of building and material performance as a focus, all 
offer an expanded discourse sustainable built environments and climate change in academia 
that in turn benefit practice. 
 
Material teaching/learning strategies set forth within the architecture/interior design 
education context have been mainly dominated by the modernist ideals of 20th century and 
favor an unornamented and white-walled spatial aesthetic. At the beginning of the 19th 
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century, Adolf Loos (1908 & 1998), in his book Ornament and Crime, claims that ornament is 
‘a waste of labor and abuse of material’. Following this inherited language of ‘minimal or no 
decoration’, ‘empty’ and ‘ultra-modern’ spatial concepts that still prevail design pedagogy, 
student projects display material concepts mainly emphasizing the inherent visual qualities; 
shape, mass, color, finish and grain to name a few. Justified with case studies from the built 
environments, these material concepts form the background of project renderings, leading 
the decision making process of ‘dressing up or down’ of spaces and forms in renderings and 
models. Reference to well-known practicing architects and designers validate this approach, 
especially those with an international portfolio of public and private buildings, residential, 
commercial and retail interiors, exhibitions, furniture and design products. For example, 
Eva Jiricna, while influencing many generations of designers in particular with her glass 
staircases, emphasizes that materials dictate her firm’s project concept. While elaborating 
on her design expertise, she says that she tries ‘to limit the amount of materials on each 
scheme….In terms of space it depends on whether you clad with say aluminum panels, or 
fibrous plaster or just paint the walls.’ (Lawson & Dorst, 2009, p.179). Claiming to be at the 
forefront of innovation and technology, she draws the attention to her firms’ classic use of 
glass, steel and stone. 
 
Throughout most of 19th century, designers worked with the materials that aligned with the 
local resources, processes and the craftspeople’ expertise. The disassociation from the 
ornament in modern architecture and design eventually led to a more abstract and universal 
language of materiality derived mainly from the visual properties of matter in the 20th 
century. Although advancements in functional qualities of materials such as tensile or 
compressive strength, elasticity and density have given rise to many meaningful 
experiments in form making over time, in particular by mid-20th century, overall building 
and material concepts as ‘static matter’ still dominate the process of making. This is 
inherited by many student projects where space program and form making still drive the 
creative process. Concepts of materiality may be added on as a last step ‘material board’ or 
not even be emphasized or taught in every project. Although the material strategies of 
modernism and the convenient climactic packaging of buildings has long been challenged 
in architecture and design practice since the early 90ʼs and particularly intensified in recent 
‘adaptive’ ‘parametric’ strategies, the perception of materiality as merely visual/passive 
surface addition subservient to the form-making exercise still prevails in educational 
context.  
 
Increasingly, the wealth of knowledge gained through the internet in material extraction, 
transportation and factory production processes, is informing students to embrace the 
‘cradle to cradle’ or the endlessly looping ‘take, make, regenerate’ concepts of material 
sustainability. Coined by William McDonough and Michael Braungart (2002) in their book 
‘Cradle to cradle: Remaking the way we make things’, this approach to materiality has gained 
popularity over the last few decades in academia. A shortcoming that stems from not 
developing or implementing substantial ecological design pedagogy however, many schools 
suffice to keep sustainable design investigations under the limited umbrella of ‘recycled 
materials’. Despite many benefits of this system in design education, the students’ or future 
designers’ connection to the materials or manufacturing processes continue their 
segregation from the process of making. Using the umbrella of ‘recyclable’ matter, typically 
students pick samples from material libraries available online or physically in educational 
facilities. The fact that a chosen material is derived or regenerated from previous objects, 
aluminum cans, paper, carpet or clothing in their second or third life is comforting to 
many; but it does not direct students to the understanding of the specific environmental 
requirements and dynamic forces to which all matter are subject to in the built 
environment. A material’s environmental performance depends on its physical and 
chemical properties. Optimizing or molding a material’s physical properties into new 
materials is an important way to enhance sustainability and reduce architecture’s 



environmental impact but still does not shift the designers’ focus away from the visual 
language of form making and ‘cladding’.  
 
New fabrication and construction technologies continue to expand our methods of 
production, while offering endless design variations and increasing building assembly 
options with micrometer precision. However, many of these new technologies, especially 
the 3D printing, add further separation between material properties and architectural 
application, making students and practitioners alike believe that anything they can visualize 
on a computer screen can be built and assembled, manually or robotically, or printable with 
ABS or PLA plastic filaments. Although the design and economic hype to build the largest 
3D printer or the world’s first 3D printed dwelling continue the industry is very much in its 
infancy. This new tool is changing the design/making process, especially with its precise 
modeling outcome out of any material that will last millions of years as opposed to the 
rough cardboard models that are recycled after each step of design iteration. The novel 
experimentations with these new technologies beg to address the future of built 
environments in a meaningful way beyond infatuation with the technology itself.  
 
The link between materials’ performance and properties are leading the new methods of 
rationalization and resulting in a different expression in architecture as ‘performance-
oriented design’ (Hensel, 2013). This approach, leading the 21st century architectural 
discourse, is situated towards finding a new formal and material expression while improving 
the energy and climate responsiveness of buildings. Many experiments in energy generating 
building skins provide more articulated building systems enabled by use of advanced 
technologies and shift the centuries old perception of materials serving form towards 
‘materials leading formal expression’. In the book entitled ‘Smart materials and technologies 
for architecture and design professions’, Michelle Addington and Daniel Schodek (2005) stress 
for a shift in materiality, the architectural boundary between exterior and interior, to be 
recognized as an active zone.  
 

“For physicists… the boundary is not a thing, but an action. Environments are understood as energy fields, 
and the boundary operates as a transitional zone between different states of an energy field. As such it is a 
place of change as an environment’s energy field transitions from a high-energy to low-energy state or from 
one form of energy to another. Boundaries are therefore, by definition, active zones of mediation rather than 
of delineation” (p.7). 

In performance-oriented design, the spatial and material requirements of a building are 
organized as a ‘complex and interdependent’ system that receives and modulates 
environmental stimuli for creation of a specific architectural program. This view of 
architecture and interiors advocates efficiency in space planning and material use towards a 
mediation between exterior climate and the microclimate of a building (Hensel, p.57). A 
recent example in energy generating architecture, the bio-reactive ‘solar leaf’ housing 
prototype ("SolarLeaf – bioreactor façade"), built during the International Building 
Exhibition in Hamburg by Arup & Splitterwerk Architects, creates an active architectural 
boundary, an articulated architectural envelope, by use of algae filled window louvers. This 
experimental bio-reactive façade system, while generating renewable energy from algal 
biomass and solar thermal heat, allows for a heterogeneous interior environment as 
opposed to a typical sealed and climate controlled house. Through this active assembly the 
architectural boundary ‘as a material partition – a floor, wall or ceiling that separates 
adjacent spaces or interior from exterior‘ (Hensel, 67) as typically practiced or taught is 
made obsolete. This emerging notion of active material boundaries in architecture is 
revolutionary when we think of the prevailing and widely used method of climate control, 
provided with fossil-fuel dependent HVAC technologies all around the world. This 
approach also differs from  ’low-‘ or ‘zero-‘ energy buildings as the latter advocate a 
movement towards the less energy-consuming technologies. It indicates a shift, all be it not 
a complete change away from energy-based technologies like in the ‘energy generating’ 
buildings that look for alternative concepts. 



Another area of major interest in design education is nanotechnology; the implications and 
developments of which continue to evolve and introduce new potentials for materials 
research and concepts in building industry. Applications in building surfaces, both interior 
and exterior, in less need of repair, cleaning, with inherent antibacterial agents, and 
responsive to a more personalized spatial experience for the occupants are gaining 
popularity in academia and practice.  Nanotechnology is especially gaining momentum 
where providing new solutions to existing problems or improving the performance of 
traditional building materials are essential. Advancements in stronger, lighter and fast 
drying concrete; tougher steel; self-cleaning glass; self-healing polymers; light reflective and 
phase-change fabrics are setting new standards in how we construct and maintain 
buildings. Increased performance of materials’ through enhanced physical, mechanical and 
chemical properties with nanoparticles, are believed to decrease the environmental 
footprint of buildings while increasing the material longevity over time.  For example, 3M™ 
Scotchlite™  (Figure 1) Reflective Fabrics, mainly used for traffic lights, safety garments and 
in athletic/ casual wear, enhance night-time and low-light visibility of objects and people. 
The wide angle, exposed retro-reflective lenses ("How 3M™ Scotchlite™ Reflective Material 
Works") at nano-scale can also be used on building surfaces and be bonded to a variety of 
building products to help people perceive built environments when needed.  
 
Over the past decade, my research umbrella and experimental prototypes evolved from 
integrating material innovations in built environments in a meaningful way (Klassen, 2006) 
towards materiality as ‘responsive matter’ in architecture and interiors. The notion of active 
building materiality and the diverse creative outputs it is leading me to will continue to be 
my long-term laboratory for ‘weathering architecture’ prototypes that beg for further 
research on making. I continue to challenge the widely accepted perception of material 
physicality as simply ‘add-on’ or ‘ornamental’, in an effort to open the debate on lessening 
the impact of architecture and interiors on climate change. I am expanding on mediation of 
climate and building research through dynamic/static/active solar screening; integration of 
biotic and a-biotic materials; atmospheric elements as well as energy generating skins. This 
discussion provides further insights on my research (Matter and Material Innovations) along 
with my creative work (Material responsiveness), and teaching (Material pedagogy). The 
entrepreneurial projects that are undertaken by members at the Design Fabrication Zone 
(that I founded and currently co-direct) provide a further fertile premise for ‘making’ 
integrating architecture, design and allied fields.  
 

2. Making in Research 

 

Figure 3. Temperature net prototype 

Material Responsiveness and Creative work: My own conceptual building facade 
prototypes developed for the ʻSnow, Rain, Light, Wind: Weathering Architecture’ Exhibition 



(funded by a Social Sciences and Humanities Research Council Canada, Research/Creation 
Grant, 2005-2010) show the outcome of dedicated research that explore how material 
innovations and integrated technologies in particular, might transform rigid architectural 
boundaries into responsive, ornate and energy generating weather laboratories in our future 
practices. Developed under the general research umbrella of ‘Malleable Matter: Material 
Innovations in Architecture’, the series of prototypes unravel the effects of variations in 
atmospheric conditions on the building envelope as a “creative potential” for design 
intervention (Klassen, 2008). In the form of unique fibre-based coverings, skins and 
cladding for buildings, the prototypes attempt to reveal the material’ capacity to harness the 
four elements of snow, rain, light and wind. The documentation of the findings in video 
and methodical framework of an architectural installation allowed me the opportunity to 
present and disseminate the work through exhibitions and performances. The prototypes, 
emphasizing materials’ research and climate data from nano to mega-scale of a building, are 
conceived as building canvases that respond to weather elements, wash away, appear, 
disappear, reveal, scatter, accumulate and transform over time. Rather than mere visual 
constructions, to be judged solely and superficially as big/small or beautiful/ugly structures, 
buildings then can be perceived as “living” entities that can read, measure, or convert 
weather into energy fields to recover their environmental impact. An example is the 
Temperature Net prototype (Figure 2), that sense temperature differences and displays the 
state of the building as ‘hot’ (Klassen, 2009) by integrating high intensity RGB LED 
modules and microcontrollers. Thus it is intended that the visceral connection to built 
environments and microclimate of a building can be revived through multi-sensory and 
ephemeral experiences, such as hot/cold, wet/dry, luminous/dark, and still/moving, tactile 
experience provided by the building surfaces.  
 
Currently, I am part of a multidisciplinary Responsive Ecologies Lab (RE/Lab) (Funded by 
Canada Foundation Innovation, 2015, PI Dr. Ali Mazelek) that will contribute to Ryerson 
University’s research emphasis in the fields of digital media, computing, human-computer 
interaction (HCI) and the responsive built environment. The CFI infrastructure funding, 
expanding the existing imaging technologies, electronics, fabrication equipment, computing 
resources, software, and multisensory lab at Ryerson, will enable the researchers from 
diverse departments from engineering, interiors/architecture, media, social science, 
computer science, design, and education to envision, design, and implement novel 
interactive and multisensory technologies and applications varying in context from object to 
building scales. In the RE/Lab context, I will expand upon my existing prototypes using 
imaging technology, climate data visualization, sensors and advanced prototyping methods, 
and integrate them with the media of film and installation art to demonstrate energy 
generating building components. I am also looking into other industry and government 
funding sources to expand on my prototypes in climate-responsive buildings towards the 
concepts of energy generation and active building boundaries. 
 

3. Material Pedagogy 

 



Figure 4. Agar gel wall model, Ala Roushan 

Teaching: The basis of my teaching pedagogy comes from a desire to contribute and share 
the complex realm of critical thought that is necessary to our contemporary tasks of making 
new built environments. I continually bring my research to the design studio and the 
classroom to stimulate young minds and provide future designers with a broader 
environmental context of built environments, its future through integration of material 
innovations. I encourage students to engage in a critical debate about the interaction of 
design disciplines and science as a direction for the future of built environments and 
embellish on these ideas through lectures, studio design process and projects as well as 
competition entries. This expanded outlook on design broadens students’ imagination and 
helps them see the activity of building/making as a cultural construct that extends far 
beyond the perception of built spaces as merely the product of physical and commercial 
activity. 
 
Within my general research umbrella, I am also able to develop various spin-off 
design/research investigations that I can share with students in the undergraduate design 
studios and lectures at Ryerson University School of Interior Design. The learning requires 
a learner, and these research/creation projects allow me to share design learning as a social, 
ecological as well as a technical process to my students. As a graduation project supervisor 
in 4th year Interior Design studio, I work with students and mentor them to develop their 
own interpretations of weather responsive interior spaces by integrating material 
innovations in built environments. The body of work students develop over the term 
include a selected research topic presentation, drawings for conceptual spaces, and models 
representing their material explorations against the elements. Buildings in general are 
conceived, designed and built to be timeless and un-weathered. Negative effects of weather 
elements on buildings’ performance and material longevity are undesired and costly to 
repair. Students learn about responsive materials and weather responsive interiors and 
develop hypothetical design projects in an effort to reduce the buildings’ carbon footprint 
while celebrating weather as the last vestige of nature in built environments. 
 
In order to change students’ perceptions of climate change as distant and abstract 
phenomena, the 4th year ‘Weather and Interiors’ studio course is framed upon various 
questions that investigate buildings’ mediation with climate. As a graduating group of 
design students, they are encouraged to formulate their own focus of research and propose 
interior environments with an appropriate program for a large urban city, Toronto. 
Throughout the semester, we maintain the visceral connection with the exterior climate 
while indoors and be proactive about lessening the built environments’ impact on climate 
change. Many students aspire to build forms and spaces that question the status quo in 
interiors and examine the ‘interior to exterior’ passage as an active zone. While some of the 
studio examples concentrate on the programmatic elements and amplify the 
interior/exterior transition as a habitable space, others concentrate on materiality and their 
transition over time. For example, the conceptual walls developed by Ala Roushan (Figure 
3) examine the ‘material’ capacity to disappear over time. Agar gel is made by with ‘agarose’ 
(a polysaccharide polymer typically extracted from seaweed) in powder form, at 
concentrations as small as 0.50%, and dissolving it in hot water. The mixture then sets into a 
firm gel while it cools. Although agarose is used mostly in industrial applications, 
pharmaceuticals and cooking, it’s capability to stand as architectural walls by cooling the 
mixture on site and demolishing it by thawing are explored in this project.  
 
I am currently developing a Professional Masters Diploma in Material Innovations in Design 
that focuses on material innovations, research, application, and sustainable practices in 
built environments at graduate level. While providing a relevant and comprehensive 
discussion of the ever-changing and significant role of material innovations, the program 
proposes to engage physically as well as digitally with old, new, smart and emerging 



building materials and systems at variety of scales to explore interiors as a critical and 
evolving practice. The curriculum offers multidisciplinary educational opportunities in the 
field of interiors and design, encompassing topics such as Material Innovations, Smart 
Materials, Responsive Design, Biomimicry and Nanotechnology. Through this program, 
students will acquire both the technical skills as well as the theoretical and conceptual 
foundations to rethink and challenge the limits of current material design processes and 
practices. While initiating independent project concepts for the next generation of interior 
environments, fabrication and construction processes, students may further study/research 
climate change, energy performance, material resources, and emerging and digital 
technologies in relation to interior spaces while contributing to the debate about making 
buildings for the coming decades. 
 

4. Material Production 

 

Figure 5. Momento Chair, Harry Dieu and Sarah Dagovic  

Design/Fabrication Incubator: I have established and currently co-direct the Design 
Fabrication Zone (DFZ), a cross-disciplinary hub for design/fabrication innovation and 
student entrepreneurship at Ryerson University. A joint venture between the School of 
Interior Design and the Department of Architectural Science, DFZ facilitates incubation 
and acceleration of creative ideas and strategically propels design learning, 3D production 
and material experimentation. It has attracted over 200 members since its inception in 2013, 
including students, alumni, designers, engineers and business professionals not affiliated 
with RU. The DFZ provides students and members networking and mentorship 
opportunities to pursue their creative ideas, projects and entrepreneurial initiatives related 
to the built environments. With access to meeting spaces, workshops and fabrication 
technologies (both traditional and digital) for prototyping, this university-wide incubator 
model fosters collaboration across many allied as well as perceived to be unrelated 
disciplines. Whether it is a start-up, exhibition installation, fundraising or research project, 
members have real life circumstances; clients, curators, specific site, budget and project 
parameters to respond to as they develop their work. With open access learning modules, a 
rich network of mentors and industry partners, members, individually or in teams, 
accelerate ideas through prototyping and 3D material experimentation, leading to business 
and/or design innovation, service or product while creating a cross-disciplinary maker 
culture. An example is the Momento chair by Harry Dieu and Sarah Dagovic (Figure 4), 
alumni of interior design program, proposed to examine trees damaged in ‘ice storms’ and 
designed a chair that celebrates and works with the deformation, by using CNC milling 
technique. 
 



I continue to be inspired by the conceptual framework between Matter, Material and Making 
as the premise for my research, creative practice, and teaching/mentorship. Further, my 
creative practice draws upon a range of evidence and critical reflection from my own as well 
as student projects developed over time while incorporating evolution of ideas in 
architecture, design and materiality. 
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