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Abstract.  Willingness to fail is critical to the success of contempo-
rary design education. The exploratory design process, therefore, re-
quires failure as a constructive tool in refining ideas.  In rejecting the 
benefit of failures, our creative missteps are rendered the grotesque 
misfits of the design process—the artifacts of our imperfections.  With 
further scrutiny these golden moments of seeming nonsense enable 
students to deconstruct uncertainty by deciphering the reasons for 
their successes and failures.  These misfits push the designer to ask 
better questions, both of oneself and of the problem.  Our rejection of 
these invaluable missteps relies on our expectation of consistent suc-
cess.  Can we always expect success or can we presume to hope for 
something to rise from our “practice” (our failures)? The authors will 
argue in this paper that the “grotesque” artifacts of the design process 
are quintessential to producing stronger designers rather than follow-
ers. We propose a pedagogical model that transforms design education 
curriculum into an exploratory learning process, encouraging twenty-
first century designers to embrace their failures as critical to their fu-
ture successes.  In addition, the paper offers techniques on the applica-
tion of a failure-centered methodology for design studios.  
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1. Automation and the Production of Accidents 
“Every accident provides a brief moment of awareness of real life, 
what is actually happening...” Bruce Mau (2004) 

Just as robots and drones are changing the face of construction sites, students 
are modeling their ideas with ever-faster fabrication techniques in studio. As 
rapid prototyping machines and their users get faster and more attuned, itera-
tions become more like sketches than precious objects. As new tools and ma-
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terials become more normative and integrated in studio culture, their pres-
ence, pitfalls and opportunities must be addressed.  As Brouwer and Mulder 
observed:  

“Malfunction and failure are not signs of improper production.  On the 
contrary, they indicate the active production of the ‘accidental poten-
tial’ in any product. The invention of the ship implies its wreckage, the 
steam engine and the locomotive discover the derailment. … Technol-
ogy is a technique of accelerated and planned transformation.  Tech-
nology designs accidents and tries to contain their effects.  It is as-
sumed to have ‘failed’ when it cannot contain its intrinsic accidents.” 
(Brouwer and Mulder, 1998) 

During the process of manufacturing prototypes with untested materials 
and tools, students inadvertently produce accidents. That moment of aware-
ness, when a failure reveals its source, is a critical point in the transition 
from making to thinking. Bruce Mau’s (2004) assertion of the phenomeno-
logical impact of accidents implies that to give an idea form, one first has to 
be in tune with its processes of formalization.  For designer Frank Gehry, 
specifically looking at the design of his fish lamps for ColorCore, the failure 
in the material (revealing its structure) frames the potential for the design to 
develop (jewishmusuem.org, 2014).  In the case of digital printing technolo-
gy, the 3-D printer must be carefully and continually calibrated through the 
course of dozens of iterations.  As the settings and materials are adjusted, the 
designer gains independence in negotiating the tolerances of the machine. 
The learning process enables the designer to become more in control of 
his/her exploration.  

As Mau writes, “For most of us, design is invisible…until it fails;” (2004) 
when we encounter those failures, new questions about our understanding of 
the systems in place emerge (Figure 1). While ideas develop, products nec-
essarily spin off that might be misshapen and called “ugly.” The “design gro-
tesque” represents the collective failures and experiences that help construct 
the foundation of knowledge generating expertise later in the process. It is 
only through these missteps that the relationships between the tools emerge.  
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Figure 1 – Above: Representations of the “design grotesque” -- Progressive failures in 3D 
Printed Macros generated in Rhinoceros 3D, printed on a Form 1.  Below:  Success after re-
cursive failure that simultaneously negotiated tolerances of the equipment, discovering opti-

mal temperature of material, and effectively orientating the model in the build envelope. 

2. Transforming Design Pedagogy 

The rejection of these artifacts would imply that successful design, at any 
scale, is achieved by accident or by chance, or worse, that good design can 
only be made by a genius, or singular master.  Because the ensuing synthesis 
of ideas and analysis is so complex for a given project, it is only through the 
organization of the “failed” iterations that patterns present themselves and 
knowledge and wisdom can be extracted. This instrumental and iterative un-
derstanding is invaluable in the creation of quality work.  

Within conventional pedagogical and professional environments, failure 
is measured by the degree to which standards are applied and tested through 
making and reflecting, to demonstrate an understanding of the rules.  Out-
wardly, the benefits of iterative design might be acknowledged but often 
without directly evaluating or rewarding that process. What is finally pre-
sented and ultimately evaluated in the design studio environment is often a 
final summative iteration rather than the array of studies that inform every 
step and misstep in the design process.  This characteristic removal of itera-
tion from the summative presentation of ideas limits discussion and orients 
review to the picayune and singular.  
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As Isi Metzstein (1995) observes, the architecture profession at its incep-
tion was iteratively failing to produce construction knowledge through pro-
ject-based tutorial and critical review activity.  Buildings emerged from ar-
chitects’ continued versioning over generations to discover techniques like 
vaults and flying buttresses.  This, as Tschumi (1995) observed, was shat-
tered in 1670 with the formation of the Academie Royale d’Architecture, 
which worked to separate theory and practice; ultimately taking the architect 
from the construction site, the place of making, and relocating them in 
school, the place of concepts.  Schools such as the Bauhaus sought to chal-
lenge this precept and addressed construction at smaller scales to enable the 
place of making to persist.  Unfortunately, the resulting artefacts from that 
Bauhaus era have become the jewel of study rather than the processes and 
craftsmanship that marked the institution.  This logic directly informs our 
current condition.  

3. Failure as a Pedagogical Model 

In contrast, this paper presents a failure-centered pedagogical model, con-
cerned with process and making, where the collected failures (the design 
grotesque) in a project share the stage with a final product (Figure 2). The 
failure-centric design and teaching methodology departs from the more typi-
cal trial-error methodology. 

 

 
Figure 2 – Four separate student projects in which every drawing in the entire project was 
redrawn for the final presentation board.  All divergent and convergent trajectories occupy 
the same space and line weight is used to inform key moments in the design process. The re-
sults, shown above are concerned with the students exploring tactics for applying axis, sym-
metry, balance and rhythm. Engaging these as spatial techniques that can be leveraged to 

strengthen design intentions in future projects.    
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Under a traditional “trial-error” method, students work to generate a sin-
gular proposal to meet criteria outlined in a prescribed problem statement 
(Salvestrini, 1995).  The identified model describes a scenario where it is 
sufficient to simply do a “good project.” In contemporary education and 
practice however, this is not enough.  As Salvestrini (1995) writes, “one also 
needs to explain what architectural design is and how one designs,” redirect-
ing the conversation from the iterative result to the process.  A strong ra-
tionale behind any idea can be as important as the provision of evidence that 
supports the argument. Each time an idea is tested, a spun-off product pro-
vides reality for testing the hypothesis.   

An inherent quality of the contemporary educational procedure, in the de-
sign studio context, is to acknowledge the limited project scope and limited 
ability of students to grapple with the complexities involved.  This must be 
explicit and evaluated, and not internalized within the faculty as “expert-
coach” studio structure, as Schön advanced in his studio descriptions of the 
1980s (1983, 1985, 1987)(Webster, 2008) or the “trial-error” method as ar-
ticulated by Salvestrini. By acknowledging that architectural education is the 
process of making smaller and smaller assumptions, discussion shifts to the 
students’ perception and understanding of the various machines involved.  In 
early phases of undergraduate work this looks internally at the procedures 
for developing form (Figure 3) while in more advanced graduate study, this 
can evolve into questions that address relationships in between site, society 
and culture in design (Figure 4).   

 
Figure 3 – In this first year studio project at Kansas State University, students design manual 
algorithms to generate forms.  As rules develop and are both codified and modified the stu-
dents begin to see the consequences of design decisions and how a simple change will have 

dramatic effects in the resulting permutation.    
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Figure 4 – Results of a graduate level course in Digital Fabrication at Kansas State Universi-
ty in Manhattan, Kansas.  This project, engaged a real client on a real site to develop perma-
nent outdoor furnishings for a development in Denver.  The process engaged parametric de-

sign methodologies that incorporated site conditions, site lines, form drivers, group 
interaction, and fabrication processes.     

Students often produce work without considering the complexity of their 
adopted decision-making process. They may struggle to recognize that their 
work is the consequence of an assimilation of disparate knowledge derived 
from new and old inquiries (Salvestrini, 1995).  The freedom to explore and 
discover, however, can be easily encouraged and harnessed to create highly 
personal results, but not without challenge to existing teaching methodology. 
(Figure 5) Student independence is resultantly more difficult to manage in 
curricular environments as studio subject matter expands from simple to 
more complex design issues. Employing a failure-oriented teaching method-
ology has the potential to reduce student stress as discussions circle within a 
stable framework where there are no wrong answers. A failure-centered 
methodology results in an exploratory process for generating form that can 
be transmuted into a more substantial process of engaging specific program 
and tangible site conditions. By acknowledging the continuous interweaving 
of self-contained experiments within a feedback loop, it enables the oscilla-
tion between operational technique and critical reflection, thus leading to an 
array of iterations that build the ability to make thoughtful design decisions.   
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Figure 5 – An Instagram post from a first year student in the College of Architecture and 

Planning at Ball State University in Muncie, Indiana. In the post, the student illustrates her 
enthusiasm for the freedom she is taking in the formation of the folding exercise before her. In 
the photographed study, she is scoring thin acrylic sheets in a geometric pattern and folding 

the sheet to form an undulating surface. In the exercise, she isn’t given a goal or a set pattern 
to work from. Rather, she needs only to be aware of the pattern she creates, and be somewhat 

skilled in the use of a sharp knife and in the subsequent manipulation of the acrylic sheet.  

4. Principles for Failure-Centered Pedagogy 

Through exercise, reflection, and review, students are continuously encour-
aged to embrace the construction (and deconstruction) of the “design gro-
tesque.”  This is achieved through the following principles:   

1. Iteration is critical thinking.  Production is constant and will express cur-
rent knowledge, questioning tangibility rather than intangible talking points. 

2. Condensation of information. Similar to the way in which David 
McCandless expresses the complexity of knowledge compression in in-
fographics, explorations should be locked in a constant struggle to compress 
iterative knowledge through representation: data to information, information 
to knowledge, and knowledge to wisdom. 
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3. Integration creates totality. Distinct fragments take on a complete story 
when laid out over a reflected span of working time. As individual think 
pieces, study models seem amorphous, but in a larger composition they as-
sume legibility. By reflecting on learned experiences and integrating the re-
sultant forms, the designer can better legitimize the process, making a strong-
er, perhaps more personal case.  

4. Evaluation informs perception.  Missteps and imperfect prototypes, that 
might be cast away, are aligned in sequence, side by side with “successful” 
iterations.  Acknowledging that the final iteration might not be the most suc-
cessful but is a representational cross-section of the students’ ability to com-
press the operational techniques with the critical reflection.  This is generated 
out of the constraints of time relative to the depth of the content criteria en-
gaged.  All iterations are presented and questions revolve around how the 
student evaluates success and failure, revealing the conscious or unconscious 
rules in the process.   

5. Make the rules transparent.  The pedagogical rules are laid out and trans-
parent.  It is made clear that the process engaged in the design studio is also 
fixed into the same process of recursion and exploration for future iterations. 
Students gain ownership over their designs by collectively constructing their 
own rules and principles.  

Final results of this methodology vary widely.  Success is measured not 
as a set of beautiful projects but as an array of rigorous processes that seek to 
embody the most effective engagement of the criteria set forth.  As such, ef-
ficacy can only be measured by checking whether students have acquired 
key attitudes: 

1. Are the students exploring ideas? Or are they stuck on details? 
2. Are conditions informing design defined by a set of parameters? Or are they 

mired by singular observations? 
3. Are students interrogating the problem? Or are they merely following instruc-

tion? 
4. Is thinking occurring fluidly between local and global scales? 
5. Are students free to self-teach?   

Regardless of the pedagogy employed, students need to understand com-
mon design language, both in its graphic and verbal, communicative forms, 
just as they need to strive for better facility with common design tools and 
conventions.  This is not controversial. Is it rather contradictory, however, as 
Mau (2004) identifies, that “there is no grid, there is only spontaneous juxta-
position and the constant negotiation of boundaries.”; meaning in this con-
text, that the tools and conventions are not static objects, but rather an arma-
ture that flexes at key moments to create learning conditions. In 
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contemporary design education these tool sets allow students to develop 
their skill sets and thoughtfully formulate critical attitudes about design and 
its processes.  

Ultimately a failure-cantered pedagogy will result in students who enjoy 
learning because of their direct activity in the process (Figure 6). 

 

 
Figure 6 – LEFT: Results of body augmentation design studio project.  Students developed 

forms to engage the face, shoulder, hand, arm and neck, as well as to augment products they 
owned, for better ergonomic fit.  RIGHT: Body scan of student who explored shoulder ergo-
nomics to produce body armour, this exploration was initiated by the student himself not re-

quired by the professor.   

5. Conclusion 

Commercial endeavours are already underway to market rapid prototyping 
failures as beautiful objects.  In the summer of 2014, Bits to Atoms began 
selling their own 3-D printed misfits for the ominous price of $6.66 with the 
caveat that “results will vary widely” (Bits to Atoms, 2014) The ambiguity 
that is the design process has been augmented by these technologies, ena-
bling the previously intangible to become tangible, but it remains up to the 
reviewer to perceive the opportunities in the failures. 

The “design grotesque” and its artefacts define the quintessential mecha-
nism for how improvement and strengthened design work may be achieved 
through ongoing comparison of Deleuzian iterations – to attribute the proto-
type to subject is to overlook the working of matters and the exteriority of 
their relations (Deleuze and Guattari, 1980).  The attempt to synthesize ideas 
and analysis into a construction, whether building or prototype, can be more 
effectively achieved through the arraying and study of “failed” iterations 
(Figure 7).  
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Figure 7 – For this graduate level design project at Kansas State University, the arraying of 
each the prototypes (leading to the final prototype), form, material, and ergonomic conflicts 

emerged and were negotiated for improved performance in the design.   

Technologies and methods continue to develop around failure-centred 
practices in computer-aided environments, some within the machine as par-
ametric and computational models and some outside of it as rapid proto-
types.  Each has its own merits and strengths.  Computational tools, while 
storing the iterative solutions, do not allow for options to easily be placed 
against one another.  Perhaps as Andrew Heumann (2012) suggested, the 
models need to be periodically separated from the systems that control them 
– sacrificing some of the boons of parametric design – to encourage the gen-
eration of new, digital grotesques?  As for rapid prototypes, each version so-
lidifies the iteration but can potentially lead to the rapid discarding if the 
process is not framed constructively (Figure 8). 
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Figure 8 – Above shows the process for developing rapid prototypes for a graduate level Dig-

ital Fabrication course at Kansas State University.  In making the digital physical, the pro-
cess exposed critical weaknesses and problem areas in dealing with the structural forces.  

This was expressed initially through failure for the object to print and confirmed by the engi-
neering group that assisted with fabrication.  

Ultimately, the goal of embracing the “design grotesque” expands the no-
tion of failure from a design process into an organization structure that trans-
forms approaches in both practice and pedagogy.  Even without digital tools, 
the overlaying of trace paper iterations generate palimpsests that actively en-
gage critique of the overture rather than the finale.  The intention revives the 
notion that schools were set up to challenge wisdom of the world and its cor-
ruption rather than reinforce it (Libeskind, 1995).  Once the educational 
model encourages questioning and a willingness to fail, educators can, as 
Tschumi puts it, “design new conditions” (Tschumi, 1995).  
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