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the appropriateness of the subject matter. For instance, parametric design (deemed advanced) is 
commonly introduced in the third or fourth year of design education, whereas orthographic projection 
drawing is considered a primary skill and introduced in the first years. The problem with this scenario is 
that students now are consumers of technology from a very early age. Parametricism is a topic they are 
familiar with and may have used some types of visual coding even before they begin a higher education 
path in design. Orthographic projection, on the other hand, is a much more complex concept to 
understand, let alone master, to a generation who is accustomed to 3D constructs and virtual reality.  

To illustrate that digital exploration can augment core concepts; this paper will look at an area of 
beginning design education considered fundamental to the training of the design student: precedent 
study. The objective here is not to debate whether to integrate precedent into the design education 
trajectory, rather to closely examine how its assimilation into the immediate and larger logic of learning 
design occurs, and gauge its evolution through digital processes. Implementing generative functions 
into precedent exploration caters to an active integration between core ideas of referencing exemplary 
design models while using their logic as the base to generate various iterations. As generative 
processes depend on the versioning of a definitive logic (Autodesk, n.d.), it is possible to couple 
precedent studies and generative digital processing, to establish a hybrid study. Actively modified, 
instead of remotely referenced, the precedent provides a re-formed logic through generative 
computational methods.  

 

The project, Generative Topographies // Liminal Spaces (Figure 3), demonstrates the possibilities 
inherent in precedent study coupled with digital tooling and fabrication. It was the first project assigned 
to freshmen in the architecture and interior architecture programs at the University of Tennessee in the 
fall semester of 2017. As an introduction to the design process, it directly aimed to familiarize students 
with design fundamentals including visual logic and presentation tools. Centered on the theme of 
process being a valued conclusion to design problems, the project challenged two common 
pedagogical conventions: the sequence and premise of precedent use in design education, in addition 
to when and to what end digital tools are incorporated in a design student’s first project.  

Figure 3 | Example of two first year students Ashley Beckman (L) and Corley Kotler (R) fabricated models analyzing formal and 
compositional elements of Marcel Duchamp’s Nude Descending a Staircase No. 2, 1912, oil on canvas, Philadelphia Museum of Art, 
Philadelphia, Pennsylvania, United States.  
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In the book Drawing Futures, Bryan Cantley calls for “discover[ing] the performance logics of how the 
ideas/drawings behave as opposed to their pure visual characteristics” (Cantley, 2016, p.187). Building 
on this premise, the project focused on evolving seven selected paintings into three-dimensional spatial 
constructs through a series of digital and analog processes. The integral employment of these paintings 
served as the basis for developing an artificial 
terrain from which students interpolated spatial 
possibilities. The process permitted the 
precedent to transcend the reference modality, 
and generative digital functions allowed 
students to graphically dissect the layered 
surface of their assigned painting and 
interpolate topographies that are derived from 
the conceptual and compositional logic of the 
image. While the digital functions enabled the 
students to design the complex geometries and 
liminal spaces, it was necessary that this process 
start with the analysis of the haptic object (the 
painting) and work towards deriving from its 
manual brush strokes and accumulated layers a 
digital topography that expand on the 
compositional and formal findings of the 
original painting. 

The project started with a comprehensive 
research of seven assigned paintings and their artists (Figure 4). Understanding the circumstantial and 
formal implications of the work at hand, aimed to give the students a glimpse into the creative process 
of design. Form, whether haphazard or premediated is rooted in the psyche of its author and shaped 
by the contextual forces of its time, place, and style. Defining their own scope of work, students were 
asked to identify a 9-inch circle within their 
assigned painting (Figure 3). They had the 
option to zoom in or out on a certain portion of 
the painting, initiating a basic understanding of 
scale, proportions, frame, and territory.  The 
introduction of raster and vector graphics 
allowed for various conversions to occur within 
the layered surface of their selected area of the 
painting (Figure 7). Such digital processes 
facilitated a better understating of concepts 
such hierarchy and figure/ground. Within weeks, students, building on their initial analysis of the 
painting as precedent while employing their newfound digital skills, extracted contour lines from the 
painting and generated complex formal interpolations (Figure 5). While their selected area was the 
starting point for this process, students moved quickly beyond relying on the painting as they designed 
the liminal spaces between the interpolated layers. Furthermore, they employed a structural grid that 

Figure 4 | Wols, Untitled; also known as It’s All Over The City, 1946 - 

47, oil on canvas, The Menil Collection, Houston. One of the 

paintings used in this study. 

Figure 5 | Student work by Logan Guidera, generative topological 

study based on Wols painting shown above. 



 

NCBDS 00:34     University of Cincinnati 2018 

 

they edited to begin to lift and/or cantilever the components of their generative topographies that they 
deemed essential to institute the intricate liminality between the emerging forms, folds, and voids 
(Figure 6).    

 

Fabricating a physical output of these studies 
furthered both skills and design thinking. 
Developing a tactile formal understanding of 
their constructs, allowed students to visualize the 
formal characteristics of the painting while taking 
authorship of the design. As part of the process, 
students generated two fabricated models at 
two integral stages of the project. The first, a 
laser-cut layered model, utilized vector lines 
derived from the raster layer analysis of the 
painting (Figure 7). This demarked the first 
exposure to the concept of plan and section cuts. In order to be able to laser cut these layers, the 
vector lines that were extracted from the surface of the painting needed to be entirely well-constructed 
demarking a closed shape. This is not that different from the watertight cut-lines students are often 
introduced to when learning orthographic projection drawings.  Additionally, understanding and 

Figure 6 | Student work by Logan Guidera, digital and analog models based on  

Wols, Untitled; also known as It’s All Over The City, 1946 – 47. 

 

Figure 7 | Student work by Brendan Wallace, delayering the surface 

of Richard Diebenkorn’s Legion of Honor 7, 1948. Raster to vector 

lines study informing a layered analog model.  

 

Figure 8  | Student work by Brendan Wallace, digital and analog models derived from a 

compositional analysis of Richard Diebenkorn’s Legion of Honor 7, 1948.    
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utilizing line-weights informed the layers’ order and resultant reading (Figure 7). While the second 
model, a three-dimensional construct (Figure 8), advanced 3D modeling skills and fabrication, its main 
agenda was to spark a spatial acuity rooted in novel forms and liminality. Often beginning design 
projects associate with certain forms that veer towards straight lines and pure geometries. Challenging 
this notion, the project demonstrated that aided by compatible precedents and tools, first year 
students are capable of metabolizing complex topologies and employing advanced spatial logics. 

Engaging in this process of analysis, conversation, interpolation, extrusion, and fabrication fostered a 
comprehensive understanding of design and allowed for the introduction of the more conventional 
visualization methods such as axonometric views and sectional cuts (figure 9).   

Conclusion 
The field of design is one that is constantly evolving, as it has to respond to the environments it 
addresses. Consequently, it is essential that we continually revise the approach to design education and 
ensure that the structure set in place is one of malleable and responsive properties, constantly subject 
to review and adjustment. If we carefully examine design and architectural programs leading the 
educational standards domestically and internationally, one common pattern becomes evident: 
regardless of the curriculum, objectives revolve around a culture of acute observation, innovative 
design responses, visionary projections, and dexterity in visual communication skills.   

Design students today are amidst an integral transition phase in education and practice. At once 
guardians of rich design traditions and visionaries of new futures, students find themselves in a 
globalized setting where the ubiquity of technology is shaping the inputs and outputs of the design 
process. Within this context, greater responsibility and opportunity rests on design pedagogy. Now 
more than ever, advocating the active integration of conventions and inventions is essential. The 
provision of the proper tools needs to take place within new pedagogical approaches that challenge 
the objectives of first year design education and sets the trajectory and pace for the years to come.   

Figure 9 | Student work by Briley Houston, section and plan studies through a digital model generated based on 

the analysis of Gerhard Richter’s FUJI, 1996, oil and aluminum, Dallas Museum of Art, Dallas, Texas, USA  



 

NCBDS 00:34     University of Cincinnati 2018 

 

 

 

 

 

 

References 
 
1. Alberti, L. B., 1972. On painting and sculpture: the latin texts of De Pictura and De Statua. London & 

New York: Phaidon Press. 

2. Autodesk, n.d. Generative Design. [Online]  
Available at: https://www.autodesk.com/solutions/generative-design 
[Accessed 25 February 2018]. 

3. Banou, S., 2016. Drawing the Digital: From 'Virtual' Experiences of Spaces to 'Real' Drawings. 
Drawing Futures, pp. 20-27. 

4. Cantley, B., 2016. Deviated Futures and Fantastical Histories. Drawing Futures, pp. 184-187. 

5. Diebenkorn, R., 1948. Legion of Honor 7. [Art]. 

6. Duchamp, M., 1912. Nude Descending a Staircase No.2. [Art] (Philadelphia Museum of Art). 

7. Lynn, G., 1999. Animate Form. Hudson: Princeton Architectural Press. 

8. Oxman, R., 2008. Digital architecture as a challenge for. Design Studies, March, 29(2), pp. 99-120. 

9. Phaidon, 2014. How Mies invented modern architecture. [Online]  
Available at: http://www.phaidon.com/agenda/architecture/articles/2014/march/19/how-mies-
invented-modern-architecture/ 
[Accessed 24 February 2018]. 

10. Richter, Gerhard, 1996. Fuji. [Art] (Dallas Museum of Art). 

11. Smarthistory. art, h. c., 2011. Linear Perspective: Brunelleschi's Experiment. [Online]  
Available at: https://www.youtube.com/watch?time_continue=22&v=bkNMM8uiMww 
[Accessed 24 February 2018]. 

12. Wols, 1946-1947. Untitled: also known as It's All Over The City. [Art] (The Menil Collection). 

 

 


