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Exercises in Translation: Moving from the 
Virtual to the Real and Back Again 

Chad Schwartz, Southern Illinois University-Carbondale, USA 

Abstract: The practice of architecture is the practice of making representations. As such, there is a need to help 
developing architecture students learn how to make critical connections between their created representations and the 
real product that would be generated from them. In the current technology-driven environment, these connections 
frequently involve translations from a virtual environment to the real world. This paper outlines two projects undertaken 
with students in their second and third year of their undergraduate education. The first project is a building technology 
exercise that asks students to transform a drawn wall section into a built element through the creation of a series of 
virtual constructions (virtual to real). The second project is positioned contrary to the first; it is a studio exercise that 
asks students to translate a series of full-scale built constructions into representations leading to a project design strategy 
(real to virtual). These opposing ways of working, situated within this environment of representation, have the potential 
to not only provide balance for the students, but also to help fulfill the diverse learning objectives required for their study 
of architecture.  
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Introduction 

I was soon struck by what seemed at the time the peculiar disadvantage under which 
architects labour, never working directly with the object of their thought, always 
working at it through some intervening medium, almost always the drawing, while 
painters and sculptors, who might spend some time on preliminary sketches and 
maquettes, all ended up working on the thing itself which, naturally, absorbed most of 
their attention and effort. (Evans 1997, 156) 

he practice of architecture involves the crafting of representations. Rarely do architects 
have the privilege of building their designs. Consequently, architects need to be able to 
make significant connections between their work and the yet-to-be final product. This task 

requires expertise in translation and the necessary skill set must be developed and nurtured in the 
academic environment. Frequently, this process of moving from the virtual to the built world is 
seen as a one-way endeavor, but it is not. Sam Ridgway states that not only do architects generate 
representations of the built environment, but “[i]n turn, buildings are also interpretations or 
representations of these mediating instruments and artefacts that precede their construction” 
(2009, 268). 

Professionally, there exists a constant cycle of translation from the virtual to the real and 
back. The life of an architect is embedded in this circularity of shifting perspectives and 
viewpoints. Peter Zumthor describes this process as a “radial system of approach that enables us 
to see the work of architecture as a focal point from different angles simultaneously” (2006, 18) 
while Renzo Piano argues that you must “start by sketching, then you do a drawing, then you 
make a model, and then you go to reality—you go to the site—and then you go back to drawing. 
You build up a kind of circularity between drawing and making and then back again” (as cited in 
Sennett 2008, 40). 

In the classroom, this circularity must, at certain critical junctures, include embodied 
learning. Without tangible, haptic connections to real construction materials and systems, 
students struggle to make critical connections between the virtual and the real. This inclusion is 
decidedly important in the first few years of the undergraduate curriculum. It is at these early 
stages that students are developing the cognitive skills necessary to become professionals in the 
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fields of architecture and design. As students form the working processes that will carry with 
them through their careers, they must develop the ability to translate between their designs—
sketches drawings, models, and renderings—and the tangible future those elements represent. 

This paper outlines two projects undertaken with students in the second and third year of 
their undergraduate education. The first project is a building technology exercise that asks 
students to transform a drawn wall section into built work through the creation of a series of 
virtual constructions (virtual to real). The second project is positioned contrary to the first; it is a 
studio exercise that asks students to translate a set of full-scale built constructions into 
representations which inform a conceptual design (real to virtual). These opposing ways of 
working, situated within an environment of representations, have the potential to not only 
provide balance for the students, but to also help fulfill the diverse learning objectives required 
for the study of architecture. 

Virtual to Real 

Building Technology I is a core course in the architecture and interior design programs at 
Southern Illinois University. Taken in the spring semester, the course has (2) one-hour lectures 
and (2) two-hour lab sessions each week. The primary course content is delivered in lecture 
while the lab provides construction document and Building Information Modeling [BIM] 
training. The lab is also the forum for the course’s three projects. The first project is the 
exploration of a single joint. The students join together 2’-0” lengths of 2x4 using fasteners of 
both wood and other materials. The joints made are inspired by connections found in everyday 
life (doorknobs, neckties, drawer slides, etc.). The second project is the generation of a set of 
construction documents for a single family residence. These BIM manufactured drawing sets 
have varied between (2) and (4) 24x36 sheets. Finally, the third project is a design|build exercise 
that centers on the translation of the virtual to the real (the subject of this paper).  

In 2012, the students undertaking this design|build (in groups of six or seven) were given a 
drawing of a wall section of a single-story residence built using wood light frame construction 
(Figure 1). The foundation system was replaced with a single course of concrete masonry units 
[cmu] and a single window was included in the wall. The students were required to build a 4’-0” 
wide mock-up of this wall; the details, finishes, and unspecified components were their 
responsibility to design into the construction. The working process of the project emphasized 
translation through a series of linked exercises. Each group:  

1. finished the design of the wall,
2. created a parts list from their design,
3. created a cost estimate from the parts list, and, finally,
4. created a storyboard detailing the construction sequencing and scheduling (Figure 2).

After all submittals were approved by the faculty, the groups built their wall sections at full 
scale in the courtyard of the architecture building (Figure 3). The build was accomplished in a 
single day, with demolition coming the following week. After completion, each group was 
required to submit a photo narrative of the construction process.1 

1 The preceding two paragraphs describing the coursework were adapted from “Constructing Experience: Exploring 
Design|Build Strategies within a Technology Course” by the author. 
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Figure 1: Building Technology I - Proposed Wall Section Drawing 
Source: Drawing by Author 

Figure 2: Building Technology I - Storyboard Samples 
Source: Drawings by S12 ARC242 Group 4 
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Figure 3: Building Technology I - Build Day 
Source: Photos by R. Swenson 

Through this rigorous process of translations, each student was afforded the opportunity to 
realize that the lines they generate have meaning and must be carefully considered. There is great 
debate over the meaning embedded in technical drawings—in their purpose, their potential, and 
their means of generation (see Perez-Gomez, Ridgway, Frascari, Evans, and others). This project 
purposefully sidestepped some of these issues, in favor of developing a core set of ideals 
paralleling Stan Allen’s sentiment that “[t]he drawing as artifact is unimportant, it is rather a set 
of instructions for realizing another artifact” (as cited in Zhu 2007, 80). The debates on the merits 
of contemporary drawings will be addressed in future projects in this course. 

The transference of project knowledge through the tasks transformed the original wall 
section into a set of instructions. The first translation converted the drawing to a database of 
components, helping the students understand the variety and breadth of elements and tools 
needed for a relatively simple construction. In this task, the groups had to use lessons from 
lecture to understand not just the elements visible in the drawing, but also the “invisible” 
elements, such as fasteners and blocking. The second translation was from the database to a 
relatable medium for the students: money. In this task, the project became conceptually grounded 
because the students had to venture to the lumber yard and have first-hand contact with the 
materials for the project and because the project now reverberated with the realities of funding. A 
cost was associated with each item and, in turn, each drawn element.  

In the third task, the database of components was reassembled as a set of drawings in 
storyboard format (usually created in Sketchup). The storyboard outlined the methodical 
assembly of the wall section step by step, just as it would be built in real space; it is a virtual trial 
preceding the actual construction. Each step was required to be meticulously described, 
illuminating the complexity and the substantial number of decisions that were required even for 
such a small structure. The original lines of the section transformed into components and then 
into systems, as the student groups delineated how each discrete part connected to the next to 
create stability. And finally, the storyboard was enacted. The precise set of instructions, so 
carefully created in the precision environment of the computer, was met with the imprecise, 
haptic environment of construction. Things that were easy to construct in the virtual model 
became significant struggles when construction tolerances, craft, skill level, and the environment 
impacted the project (Figure 4). Marco Frascari’s comment that “the present digital production of 
architectural drawings is pseudo-efficient and often unnecessarily precise” (2007, 2) became a 
reality for these groups of students as they struggled to match the unforgiving precision of their 
own instructions. 
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Figure 4: Building Technology I - Students Building on Site 
Source: Photos by R. Swenson 

This process of problem solving is similar to the process of deductive reasoning. “Deductive 
reasoning works from the more general to the more specific. Sometimes this is informally called 
a ‘top-down’ approach” (Torochim 2006). Deduction works from a general theory, getting more 
and more specific as the experiment reaches towards a specific conclusion. The development of 
the wall section began with a generic drawing, but through a series of translations, the resulting 
body of knowledge became more and more specific, informed, and resolved. The results were 
conclusive and definitive, although certainly not without some questions left to be asked.  

The process is also indicative of John Dewey’s premise of continuity. Dewey states that 
“[d]ifferent situations succeed one another. But because of the principle of continuity something 
is carried over from the earlier to the later ones. As an individual passes from one situation to 
another, his world, his environment, expands or contracts” (1938, 44). The wall section 
design/build purposefully enacts this process of constructing continuity through translation. 
General experience expands, while questions and gaps in the understanding of this particular 
endeavor contract. During each step more information is added to that which has been learned 
previously. If “[e]very experience is a moving force” (Dewey 1938, 38), then this construction 
project builds momentum during the semester, concluding with a crescendo of activity and 
experience on the jobsite. 

Architects “must predict the future nature of an artifact…[and a] set of architectural 
drawings always corresponds to an infinite set of built possibilities” (Frascari 2007, 4). 
Therefore, architecture students need exercises such as this wall section construction to begin to 
see the possibilities lying dormant in their designs, waiting to be built. Without a clear 
understanding of how drawings and designs become real, even at a rudimentary level, how can 
they be asked to “predict the future nature” of any part of the built environment? This second 
year building technology project provided the first step in these student’s education in 
understanding the significant role architects play in the translation of virtual ideas to the realities 
of a built work. 

Real to Virtual 

Contrary to the deductive process of the wall section build, inductive exploration is also a 
valuable tool to utilize in the architectural classroom. Inductive reasoning moves “from specific 
observations to broader generalizations and theories” in a bottom-up approach (Trochim 2006). 
Inductive reasoning is typically an exploratory process; it is open-ended, lacks the definition that 
deductive processes entail, and moves from specific observation or action to broader theories 
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about the subject at hand (Trochim 2006). In the fall semester following Building Technology I, 
the architecture students enroll in studio Design III. In 2012, one section of this course 
implemented an introductory project centered on the study of materiality and assembly. A similar 
type of process is utilized in some of the top architecture firms in the world. Peter Zumthor 
describes such a process at work in his office: “All design work starts from the premise of this 
physical, objective sensuousness of architecture, of its materials. To experience architecture in a 
concrete way means to touch, see, hear, and smell it” (2006, 66). This process is also alluded to 
by artist and designer Thomas Heatherwick: 

While I was studying, I developed a particular way of thinking through making. Instead 
of always starting with a drawing or a discussion, I used the making of test pieces in the 
workshop to find ideas…. Although giving myself permission to experiment, I remained 
open and receptive to the possibilities that the materials in my hands were offering, 
ready to convert them into something useful. Making them, I was wondering how each 
one might translate to the scale of a building or piece of furniture… (2012, 22) 

Matt Ratto defines this type of process as critical making—a theoretical and pragmatic 
connection between two modes of engagement that are traditionally held apart. These two modes 
are the conceptually based practice of critical thinking and the traditionally goal-based material 
work of making (2011, 253). Juhani Pallasmaa stated that, “[t]he prevailing educational 
philosophies…continue to emphasise and value conceptual, intellectual and verbal knowledge 
over the tacit and non-conceptual wisdom of our embodied processes” (2009, 22). This project 
sought to re-engage students in critical processes of embodied making rooted in inductive 
exploration. 

The process was originally inspired by David Morrow Guthrie’s book Cube. Guthrie 
believes that the traditional curricular construct of many architecture schools makes it difficult 
for students to “encounter the spatial and behavioral properties of…materials or fully experience 
the physical consequences of [their] decisions through… modes of representation alone” (2005, 
no page number). Fighting against this void, Guthrie sought to reinvigorate architectural 
education with the introduction of the tangible consequences of scale and materiality as primary 
components of assigned exercises. Encouraged by Guthrie’s studies, Design III integrated in 
exercises which directly engaged the students in processes of making; here, however, the larger 
goal of these exercises was the establishment of conceptual ideas (the broad conclusions of 
inductive reasoning) through a generative process. 

The semester began with a site visit to a series of cemeteries during which the students 
photographed and documented elements of the place that intrigued and inspired them: the 
sinuous roots of an old tree, the stained glass on the door of a mausoleum, or the patterning of 
gravestones. These inspirations were then used to spark a series of constructions, initiating the 
making process with experiential knowledge instead of the proverbial “blank canvas.” 

The student’s constructions were configured as 32”x16”x4” panels made from given 
materials (Figure 5); each student was required to establish a design concept focused on the 
relationships between components, the detailing, the relationship between the two primary sides, 
and the space created in and around the panel. These built works were not models, but full-scale 
constructions; they were not representations of anything larger or more real. Although abstraction 
was not completely removed from the process, this fundamental shift from creating a 
representation of something to creating the object itself forced the students to fully resolve their 
designs. An accelerated timeframe forced the students to jump directly into the making process; 
sitting and pondering could not occur. Each student had to quickly begin to engage with the 
materials and the process of making and learn to generate ideas through exploration and 
experimentation. This project started with a haptic investigation of the real, sidestepping the 
typical virtual beginnings all together. 
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Figure 5: Design III - Material Panel Constructions 
Source: Photos by Author, Work by F12 ARC351 Class 

There were three generations of panels built (with two iterations of each panel for six total 
panels), each from a different primary material—wood, fabric, and concrete. The process of 
maintaining student engagement in each pair of constructions required alternating between 
fabricating and sketching, along with techniques of documentation, critique, and analysis that 
were used to study the constructions after completion. This iterative cycle was reminiscent of the 
process described earlier by Renzo Piano. At the conclusion of each exercise, the students were 
asked to translate their construction into a virtual environment. Through the manipulation of 
photographs, the students transformed their constructions into imagery of occupiable spaces at a 
variety of different scales (Figure 6). In addition, the students were required to excavate the core 
ideas out of the construct. These ideas were then transferred to the next building medium and the 
process began again. At the end of the panel construction project, all of the developed ideas 
along with the photo constructs were utilized in developing the primary project for the semester: 
a cemetery and memorial space (Figure 7).2 

Figure 6: Design III - Panel Construction Inhabitation 
Source: Drawings by S. Dale, K. Odle, R.Musial 

2 The preceding three paragraphs describing the coursework were adapted from “Generative Making: Devising New Uses 
for Making in the Architectural Studio” by the author. 
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Figure 7: Design III - Final Cemetery Design 
Source: Drawings by R. Northcutt 

These made objects were used to generate the representational foundation of a design 
problem. Like the wall section build, this process relied heavily on the translation of ideas from 
one construct to the next. Robin Evans has defined translate as meaning “to convey. It is to move 
something without altering it. This is its original meaning and this is what happens in translatory 
motion” (1997, 154). Although the goal in Design III was to take an idea and carry its essence 
through the build cycles, the intention was not to move a static condition; quite the contrary, the 
hope was that by investigating ideas in an iterative cycle of making, they would evolve and grow, 
becoming richer and deeper before being re-represented in the virtual construct of the semester’s 
final project. Again, this work ties back to Dewey’s notions of continuity, but combines them 
with David Kolb’s belief that “[i]deas are not fixed and immutable elements of thought but are 
formed and re-formed through experience” (1984, 26). In his review of the work of Dewey, Kurt 
Lewin, and Jean Piaget, Kolb finds that all three men describe learning as a “process whereby 
concepts are derived from and continuously modified by experience” (1984, 26). As ideas are 
moved from one material construct to the next, layers of experience and understanding of 
materials and their properties form and inform each other. Process leads, once again, to 
understanding. 

Conclusion 

Architecture is always concrete matter. Architecture is not abstract, but concrete. A 
plan, a project drawn on paper is not architecture but merely a more or less inadequate 
representation of architecture, comparable to sheet music. Music needs to be performed. 
Architecture needs to be executed. Then its body can come into being. And this body is 
always sensuous. (Zumthor 2006, 66) 

The ability to make connections between the virtual and the real are primary concerns in 
both Building Technology I and Design III. Both courses embrace Pallasmaa’s philosophy that 
“[w]ork is usually a sweaty and messy business” (2009, 109), through the immersion of the 
students into embodied making exercises that also help fulfill critical learning objectives. In 
Building Technology I, the core learning objectives center on student realization of the meaning 
embedded in lines drawn, the development of a multi-faceted perspective of our built 
environment (Figure 8), and the processes of fabricating said environment. In Design III, the 
students must strengthen their design process while also broadening its limits; they must seek to 
integrate detailed thought about the intricacies of their designs; and they must develop a passion 
for investigating the qualities of the built environment. The exercises described in this paper that 
migrate the student’s thinking from reality to the virtual world are essential components in the 
development of these learning objectives. 
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In Experiential Learning, Kolb describes four traits of effective learners: the ability to 
immerse oneself in an experience unbiased, the ability to reflect from multiple perspectives, the 
ability to derive concepts and form sound theories from those concepts, and the ability to use 
theories to solve problems (1984, 30). Both projects outlined in this paper provide the 
opportunity for a complete learning experience. Each introduces students to radically different 
experiential environments they must explore in an immersive fashion. They are both centered on 
taking ideas through multiple perspectives and constructs. The students are expected to utilize 
gathered information to form theories (specific in the wall section build and general in the panel 
constructions). And, finally, the concluding event of the assignment is to utilize the developed 
theories to solve the given problem. In Building Technology, the hypothesis was tested in the 
construction of the wall section while in Design III, the developed theory about architecture was 
utilized to ground the impending design problem.  

The rigorous process developed in each course received positive reviews from the students. 
In Building Technology I, an introductory survey revealed that the students (65 percent of the 
class responded) had an interest in learning through hands-on experiential projects prior to 
entering the class. The students rated their interest level as 4.6 out of 5.0 (5 being the top score). 
When posed to the students again on an exit survey, the rating increased to 4.8 out of 5.0 (35 
percent of the class responded). In addition, when asked if they felt the problem was an effective 
learning tool, the students responded with an average of 5.0 out of 5.0. In the course evaluations, 
half of the students specifically wrote about their appreciation for the wall section build, while 
the average rating (91 percent of the class responded) for the overall learning experience of the 
class was a 4.9 out of 5.0. 

Figure 8: Diagram of Philosophy of Multi-Perspective Pedagogy 
Source: Drawing by Author 

In Design III, the results of the course evaluations revealed an average of 4.9 out of 5.0 from 
the class (88 percent of the class responded) on both overall course quality and educational 
experience. In their written course evaluation responses, the students praised the learning 
experience of the course in general and their continued interest in the hands-on making of full-
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scale work. In a recent survey (two years removed from the courses), students who took both 
classes (64 percent of the students responded) stated that because of these projects they 
“now…always consider how to build a design” and that they learned through these classes that 
“the lines we put down on paper actually mean something and that every decision comes at a 
cost.”3 Multiple students mentioned the development of the ability to envision construction when 
putting their drawings together, clearer understanding of topics delivered in other courses, easier 
understanding of the reality of lines drawn, and an enhanced understanding of how buildings go 
together as results of their time spent in these two courses. 

The courses and their pedagogical construct, however, are not without their limitations. 
Courses implementing such significant iterative processes involving making are demanding of 
the students’ time. This consideration is more pronounced in building technology, which is only 
a three credit course and runs concurrent with a design studio. Another primary issue is cost. In 
both of these projects, the students were required to pay for the building materials themselves. 
Although some students were able to work within a reasonable budget, others spent a great deal 
of money completing the assignments. Grant funding or university support would certainly be the 
preferred method of funding these projects, but with dwindling budgets and a lack of grant 
subsidies for this type of work, it seems unlikely that alternate sources of funding will be readily 
available.4 In the design studio, a primary limitation is in the level of craft that the students can 
achieve. Although the educational experience is rooted in the process of making, the students are 
constantly focused on their ability (or lack-there-of) to create quality product both as a 
culminating conclusion to their work and as a conveyor of their ideas. With few novice students 
familiar with these “real” materials, there is typically also a steep learning curve involved in 
making a construction of concrete or wood that is not present with the fabrication of typical 
models made in studio from cardboard, foamcore, or chipboard. 

From a course standpoint, better tools are needed to understand how and what students are 
learning through the process of making these translations. More analysis is also needed on how 
students are or are not meeting learning outcomes. This semester will provide a starting point for 
this extended study. This spring, students in Building Technology I will be asked to complete 
surveys and reflective writing assignments that will attempt to chart the learning accomplished in 
the design/build project. The hope is that in future semesters this study can be extended to the 
third year design studios (Design III) and a comparison can be made between the students who 
have taken the section utilizing real to virtual translation and those in sections using a more 
traditional pedagogical construct.  

As students progress through their education, the hope is that they can start to develop the 
skills necessary to mentally occupy “the very structure that the lines of the drawing represent” 
(Pallasmaa 2009, 59). The ability to make clear connections between design and construction, 
between the virtual and the real, will provide students with conceptually stronger, more 
informed, better developed, and less costly architecture in their future endeavors. The notion of 
continuity, however, cannot be overlooked from a curricular standpoint either. For those students 
continuing through from Building Technology I to Design III, the exercises provided a similar 
foundation of learning, but with an entirely different set of results. Utilizing the “real” as a 
generative tool in the design studio created a transition from the final project of the previous 
semester (the construction of the wall section). This study has the potential to extend to the study 
of curriculum design centered on modulation from real to virtual. This construct returns to the 
idea of circularity, a cycle of thinking and making focused on the development of a rich and 
varied working process for students of architecture. 

3 Students responded anonymously to this survey, which was sent out to every student who had participated in both 
courses over the past four years. The quotes listed were taken verbatim from the survey responses. 
4 Please see “Debating the Merits of Design/Build: Assessing Pedagogical Strategies in an Architectural Technology 
Course.” by the author for a full critique of the limitations of the wall section build undertaken in Building Technology I. 
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