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We may not call it "DIY" but the do-it-yourself ethic has been integral to design studios for dec-

ades. In fact it is intrinsic to the definition of studio as a space where students (and practitioners) 

establish their individual place within a larger collaborative. A key part of design education is the 

studio experience as a place where students learn to experiment on their own, to teach them-

selves and then to use their colleagues as resources in that search.  

 

Figure 1. Industrial Design Studio, Virginia Tech. 

 

This paper is a brief overview of findings from a three-year (2007-2010) National Science Founda-

tion (NSF) grant awarded to a three-university team to investigate the studio as a socio-cognitive 

context in education. Specifically, the research focused on industrial design (ID) and architecture 

studios as a means to promote innovation, self-reliance and collaborative learning in human-

computer interaction (HCI). Through an ethnographic study of studio classes in ID, architecture 

and HCI, the project team is currently developing key principles and practices. These guidelines 

serve not only to inform other disciplines about studio adaptation but they provide a mirror for 

our own understanding, as industrial designers, of how the design studio is evolving with shifts in 

culture and technology.  

As the grant period is ending, this document captures the team's in-progress 

development of the guidelines as they stem from how space and time within the 
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studio are defined and leveraged as resources and how habits of the studio are 

critical as a taken-as-shared set of expectations and responsibilities. 

 

RESEARCH METHODS & CONTEXT 

The project research used case study methodology as described by Merriam (p. xiii, 1998), in 

which a case is defined as: “an intensive, holistic description and analysis of a bounded 

phenomenon such as a program, an institution, a person, a process or a social unit.” The cases 

included five studio-based courses taught across three universities: ID and architecture (Virginia 

Tech) and HCI (three classes at University of Montana and University of Oregon). Constructing 

the cases for each studio course relied upon a method of qualitative data analysis in which the 

data analysts undertake a continual process of looking for patterns in themes and categories 

within the data (primary data consisted of over 100 hours of videotaped course activities). This 

process occurred in “levels” as the research progressed, through reading and rereading video 

narratives for each studio class, first noting categories and then identifying key ideas or themes. 

This technique is partially derived from the tradition of constant comparative analysis as 

described by Glaser & Strauss (1967). Tentative conclusions were triangulated through an 

examination of the video narratives, student surveys, student “quick writes,” instructors’ 

journals, student artifacts, syllabi, project briefs and maps of the classroom.  

 

The ID and architecture studios meet for four-hour blocks of time, three days per week. In 

addition, each student has a dedicated workspace in the studio accessible 24/7, 365 days a year. 

Students understand that studio work is continuous, not limited to formal class meetings. Course 

activities revolve around project-based assignments designed to reveal principles important to 

the discipline. Students are presented with a series of assignments that they are expected to 

complete independently or in teams; however, all students work on the same assignment 

simultaneously.  They are encouraged to habitually use their peers as resources. Project-based 

assignments are supplemented by frequent public critiques where students present design 

concepts to faculty, peers and occasional guests.  

The HCI courses in this investigation were selected because of the prior experience of the course 

professors in implementing the studio method into HCI instruction. These instructors have used 

a “modified studio approach” based on their observations of an architecture studio (Reimer & 

Douglas, 2003) for at least 10 years. A modified studio approach was necessary because the 

typical course structure of computer science departments makes it difficult for all of the surface 

features present in ID or architecture studios to be implemented easily. As is typical in studio 

classes, the HCI courses incorporate a series of project-based assignments followed by design 

critiques where students publicly present concepts to their peers and professors. Approximately 

half of the class time is devoted to lectures (10 crits, 16 lectures, one desk crit and one exam in 

the semester-long class; six crits, four lectures and one exam in the quarter-long class), with the 

course assignments and associated critiques providing an opportunity for students to apply the 

principles that were introduced in the lectures. Class projects are completed in teams. These 

courses do not provide dedicated studio space for students, nor is the studio scheduled for the 

extended hours that are common in ID and architecture studio courses. Instead, students meet 

in a typical classroom for approximately three hours per week, as they would for a standard 

lecture-based course. 
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SURFACE FEATURES 

Traditional design studios are resource intensive, requiring dedicated space, large blocks of class 

time within a course of study and extensive faculty time. Disciplines without a long history of 

studio-based instruction find it difficult to obtain the institutional support required to 

implement all of the surface features used in more conventional design-based disciplines. 

Therefore, one critical aspect of this investigation was to examine similarities and differences in 

surface features across multiple studio contexts to determine if and how these features enabled 

or constrained the pedagogy and epistemology within this space. Surface features is a derivation 

of the surface structure construct defined by David Shaffer as "the physical, temporal, material, 

and social context of action and interaction" (Shaffer, 2007). Specific examples in this project 

include: extensive meeting time, dedicated work space per student, dedicated community 

space for presentation and gathering, and the affordance of multiple tools for idea 

experimentation and iteration.   

 

Surface Feature Examples 

Space 

Continuous area within the studio; walls for pin-up; moveable desks;  

furniture for sitting alone or in groups; tables to layout models; empty area 

for movement; dimensions and quality of light in a room; access to studio 

Time 
Institutional semester or quarter; length of instructional meeting; access to 

studio; student meeting outside the studio; pacing and sequence of events 

Curriculum 
Syllabus; project briefs; handouts and assigned readings; lectures; guest  

speakers; evaluation rubrics and grading; pacing and sequence of events 

Tools 
Pencils and sketch pads; drafting materials; computer technology  

(hardware and software); modeling materials; white boards  

Figure 2. Types of Studio Surface Features 

 

Our research suggests ways in which the features of the studio provide affordances (Gibson, 

1977; 1979) that are worthy of consideration when adapting the studio method within other 

disciplines. According to Greeno (1994), he says “an affordance relates attributes of something 

in the environment to an interactive activity by an agent who has some ability” (p. 388). 

Affordances of surface features provide, or enable, opportunities for both physical function as 

well as social interaction—as perceived by both the instructor and the students. While actions 

or interactions are not directly attributable to surface features, particular surface features may 

result in certain learning benefits in addition to aiding in developing positive studio habits. 

Space & Time 

Although all of the investigated classes incorporated the traditional studio methods of project-

based assignments followed by public critiques, there were differences between the traditional 

design studios and the HCI studios in terms of space, time and tools used for faculty and student 

interactions. Differences among the space and time available impacted the pedagogical 

activities and the resulting epistemological development. 

The ID and architecture studio classes each met for 12 hours per week (172 hours for the 

semester). In contrast, students and faculty formally met for only 44 hours in the semester-long 

HCI studio class and for only 24 hours in the quarter-long HCI studio. Because time was limited, 
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student projects were designed in a way that attempted to compensate for the brief nature of 

the academic quarter system in one case, and in the other, a semester-long, twice-a-week 

format.  The assignments in one HCI course were divided into five projects: the first two were 

iterations of one interface and the next three were iterations of a second interface. Parsing out 

the projects in this way allowed students to experience some of the experimentation and 

iteration of design that characterized the ID and architecture studios. 

The time available for studio-based instruction created tensions between pedagogical control 

vs. flexibility and group work vs. individual student accountability. In addition, the extended time 

blocks available to the ID and architecture faculty allowed for the inclusion of activities during 

class that encouraged experimental thinking and iteration. Moments in the curriculum, planned 

and improvised, in which students and faculty collaborated together in a common design 

problem, not only developed the students’ facility with the design process, but also enhanced 

students’ epistemological understanding of the studio and professional habits. 

The flexible and expansive qualities of space in the ID and architecture studios afforded greater 

social interaction and collaboration. We found that project crits are a critical experience around 

which the epistemology of the studio develops in each discipline. In the critiques, instructors 

and students reflected-in-action (Schön, 1984) around evolving designs. As Cossentino (2002) 

notes, reflection-in-action around project crits makes partners of instructors and students. 

Other students “listen-in” and observe their peers as they negotiate the project crit, which is a 

form of active participation (Rogoff et al., 2003) in the studio. From our analysis, reflection-in-

action and listening-in were enhanced through shared space, in both formal and informal 

interactions.   

In addition to formal project critiques, small group meetings were common in almost all of the 

studios we observed. For example, in the architecture studio, the instructor used “table crits” 

where several students at a time were invited to a table at the side of the room to review 

designs, models and emerging plans. The instructor of the architecture studio noted that: 

“When I do talk to students at their desk, I make an effort to engage their neighbors in the 

conversation. Or, I might call across the room to another student who has a similar issue in their 

work and bring them over…And, more often than not, I'll see something during the conversation 

that applies to the whole class and I will bring the whole class together to talk about it.”   

Students can also benefit from listening-in when working outside of scheduled studio class times 

(Arvola & Artman, 2008). In the ID and architecture studios, students were free to work at their 

own desks any time of day or night.  Conversely, much of the HCI students’ design work was 

completed outside the studio space as teams of 3 to 4 students met to complete the exercises 

and the final design project. Face-to-face team meetings were often challenging given the 

complicated schedules of students’ lives. Based on their experiences teaching HCI studios in 

both dedicated “open” and limited use studio spaces, Arvola and Artman (2008) concluded that 

unplanned interactions that occur within open studios were especially important in moving 

students' ideas forward when they were “stuck,” while lack of access to other students impeded 

student’s ability to use each other as resources, gain another perspective or try out their design 

decisions prior to formal classroom interactions. 
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Another difference between the studios was in the availability of a large area of display space 

for pin-ups.  For example, the architecture studio included a large space, roughly 10 feet tall by 

20 feet wide, which was dedicated for pin-up reviews. Individual work allows students to build 

self-confidence, and groups can see the value of the individual. If working on the same project 

the density of projects allows for conversation that moves across many projects to get to meta-

principles. Further, pinning up all the designs next to each other permits students to view the 

design problem from alternative perspectives. The ID instructor cited the effectiveness of pin-

ups in her journal: “The other issue that comes up in a pin-up is density. It is important to notice 

that 33 students’ work pinned up side-by-side is a much stronger statement than each 

individual, from which both student and faculty can feel encouragement." Pin-up space is a 

surface feature that is indispensable and intrinsic to the design studio. Like the common table, it 

is a common space that allows for the sharing of large work both in terms of bringing a group of 

students together and in working on collaborative projects. In one instance in the industrial 

design studio, the pin-up space was used for an impromptu assignment by the professors as 

referenced in one of the professor's journal notes: 

I was deliberating about how to jump start them into form commitments and 

quick evaluation. Sections –this was the answer I thought. There is nothing like a 

full-scale drawing that forces us to make all of the decisions that we like to avoid. 

And a full section drawing requires that you know almost everything about your 

project. So we gave the students a deadline for five days later to have a full-scale 

section to pin up. We then asked for volunteers to have an overlay of trace paper 

pinned up for a sketching critique. The method worked like a charm. Truly fine 

forms have evolved in one week. We left the sections on the wall for a couple of 

days and joined the students periodically in sketching discussions – overlays after 

overlays of refinements to their concepts. 

Figure 3. Density in the Overlay Exercise in Industrial Design 
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As designers of software interfaces, the HCI students typically used computer technology to 

examine one representation at a time. When the integration of the SmartBoard and students’ 

PowerPoint presentations were successful, the results effectively combined plan-view drawings, 

sound, visual cues and diagrams. But yet, its linear format often afforded a narrow set of design 

options. Several times the HCI instructor used a pedagogical approach to foster more collabora-

tive discussion. The instructor asked one of the groups to draw the design on the white board, 

rather than relying on PowerPoint, or in one particular case, small index cards. As the student 

was drawing the display and then the controls, these drawings afforded an interactive and col-

laborative situation: students were asking the presenter questions as he was creating a context 

for his project as well as clarifying what the actual drawings were. At this point in the crit, the 

instructor stepped back and students guided the discussion. 

Curriculum & Pedagogy 

The ID and architecture instructors intentionally drafted their syllabi to be flexible and 

responsive to the needs of the students. For example, in the ID studio, the instructor was having 

difficulty with the sophomore students not being innovative and not evolving in their work on a 

project. She noted in her journal: "I decided to use a method of iteration that I had used before 

with juniors as a way of giving structure and a deadline, which is often so much more valuable 

than time. Students were asked to develop 10 different concepts for their dispensers on 10 

different pieces of paper. They were to bring these to the next class. We spent much of the next 

week going through these concepts pinned up on the wall. This scenario is representative of 

what we observed in the studio environment:  flexibility works at both a pedagogical level (to 

address the development of a particular classroom of students) and at an epistemological level. 

As the students became accustomed to the habits of the studio, they began to modify their own 

subsequent activities based on the results of the studio critiques. Further, this is an example of 

how studio rhetoric develops. Students and the instructor coined the term “dart” as an outcome 

from a discussion about a student’s generation of a design (from his top 10) that seemed to be 

on the fringe of what might be reasonable. Afterward “the dart” became a metaphor for 

innovation that comes from what might be thought of as an absurd, impractical idea or pushing 

the boundaries of what is a feasible design. Later in the semester, the metaphor was used 

repeatedly, as an encouragement—  

“be very dart-like, be edgy.” 

Time constraints in the HCI studios resulted in 

the instructors holding a high level of 

pedagogical control over the studio practices. 

Student crits were often timed for pragmatic 

rather than pedagogical purposes. The 

semester or quarter-long HCI courses were the 

only exposure to human-computer interface 

that most computer science students had. 

Hence both HCI instructors used lectures to 

ensure coverage of key principles within the 

discipline. The course requirements and time 

limits made it difficult to rely primarily on the 
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projects, associated critiques and peer mentoring used in the design studios for revealing 

principles of importance. 

Figure 4. "The Dart" -- Studio Rhetoric, Work In-Progress, Improvisation 

 

The extended time blocks available to the ID and architecture faculty allowed them to 

incorporate activities that enhanced the students’ epistemological understanding of the 

profession and built the group trust required for a productive studio environment. Both studios 

included invited guests that provided lectures, workshops or studio critiques. Both courses 

relied upon field trips, not only for inspiring design ideas, but also for building trust and fostering 

social relationships among the studio students and faculty. In the HCI studio, where time was 

severely limited, the instructor had to be instrumental in building trust among students. A key 

moment in a HCI project crit came when the instructor asked for a volunteer from the class to 

take on the role of being of the user of the interface technology. This required the students 

presenting their project to take on the task of responding with the correct screen shots. This 

pedagogical approach provided new insight for the presenters, shifting their perspective 

towards features of usability and it was a vehicle for generating classroom discussion. This 

process then became a feature of the pedagogy that students anticipated as they worked within 

the groups, and as students worked together, fostered constructive critique of one another’s 

work. 

Tools 

As described in the surface features of the ID, architecture and HCI studios, we came to 

recognize how surface features influence the modes or tools of experimentation in design and 

afford opportunities for students to develop multiple iterations of designs. In many of the 

examples above, the design studios in ID and architecture have the luxury of ample space and 

time. Yet, we saw in our study how the HCI instructors dealt creatively with the constraints in 

time and space to develop a similar set of affordances. Also of note is the impact of technology 

on the students' design ideas.  In one HCI studio class, the instructor encouraged students to 

avoid PowerPoint saying: “Detail here is not critical. This is the whole reason I urge people to 

take poster paper and just rip it up. As soon as we make it really beautiful and put it on 

PowerPoint slides, you become very invested in this design and it becomes very difficult to 

throw it away.”  Yet students appeared to be at a loss as to how to communicate their designs 

through other media. When PowerPoint was used in the studio crits, the dialogues around the 

design lacked depth and generally did not prompt much discussion. When these same students 

made hand drawn representations, the discussion was richer and fostered more interaction 

among classmates. This insight is a teachable moment for ID as we are tempted more and more 

to be digital in our conceptualization. How do we slow the technology down for more depth? In 

the ID and architecture studios, multiple modes of conceptualization are encouraged. Not all 

students work well in every form of idea generation. A mix of tools such as computer-aided 

devices (software, scanners, 3-D printers, digital photography) and analog methods (3-D physical 

hand-built modeling, hand sketching, workshop construction) elicits iteration, fluency and 

hence, affords the greater possibility of reaching the best resolution. 
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DIY THROUGH THE STUDIO COLLABORATIVE 

The HCI faculty leveraged group projects to reduce the amount of time required for project cri-

tiques. The group projects encouraged students to rely on their peers for input; however, most 

of the groups broke up the design into a set of tasks that each member completed on their own 

time with little assistance from the other members. Conversely, students in the ID and architec-

ture courses were held individually accountable for completing the majority of the projects on 

their own. Although students worked individually, these studios were highly collaborative. 

Since all of the students work on the same design problem, students took the opportunity to 

learn from each other.  When the ID students were asked in a class assignment to list the 

resources they used to help make design decisions, the students frequently commented on the 

value of their peers’ work, as represented in the following quote: “In making my design 

decisions I take the rest of the class’ work into account. I always keep my eye open for aspects 

of my classmates' design which are successful.”   

Both space and time are vital to developing the social relationships of collaboration in the 

studio. We found that the evolution of a shared set of metaphors—a “studio language”—and a 

“studio vernacular” required students and faculty to be exchanging conversations over an 

extended time frame across different types of activities in the studio (during sketching, 

prototyping, crits and mini-lectures). Also, space afforded instructors the ability to improvise, to 

either work one-on-one at desks, to bring together a small group for a table crit or to stage a crit 

for the entire class. In this sense, the instructor “orchestrates” interactions—that is, the 

instructor has more options to facilitate the ways that surface features are exploited in the 

process of dialogue. Space and time also allow students to do more “listening in” on table or 

desk crits, whereby they are able to gauge their own progress by observing others’ designs. In 

the class-wide crits for architecture and ID, the instructors provided students the time to talk 

through their ideas and designs, in a sense developing a “discursive space.” All in all, the space 

and time provided more opportunities for social interactions in which the habits of the studio 

can more readily develop. In a sense, these elements are essential to developing students’ 

confidence and motivation to define and address the design problems inherent within a project 

brief. The studio learning environment nurtures the do-it-yourself ethic. In other words, the 

freedom to develop as an individual is scaffolded by the studio as a space, as time and as a 

collaborative group. 
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Figures 5 & 6.  The Kiva Prototype and Final Under Construction: Virginia Tech is implementing 

an additional space called a kiva (after the Anasazi Indian architectural form) to further establish 

a round table of critique, a safe zone, and group trust and collaboration. 

 

Developing Guidelines 

Space and time appear to be pivotal features that afford tools for experimentation and iteration 

in the studio. Just how much space and time are necessary requires further research. For some 

curriculum structures, disciplines must derive innovative modes of getting at the core of space 

and time. Guidelines may or may not be the most appropriate term for our ongoing 

development of key elements of studio education, but we choose it now for simplicity. 

Stemming from the surface features of space and time, the following is a list of categories and 

associated elements under development by the research team.  

 

Surface Features 

� Studio as a Meta-phenomenon: not just specific space or specific time 

� Collaboration: space and time for small group deliberation 

� In-Progress Peer Review: work in-progress always accessible, physical or virtual for overlays  

 

Pedagogy & Epistemology 

� Fluency: Iteration, improvisation, deliberation 

� Multiple Modes of Conceptualization: an oscillating mix of digital and analog  

� Multiple Perspectives: all intended users 

� Common Language: studio rhetoric 

 

Studio Habits 

� Studio as Laboratory: studio as a safe zone for experimental thinking, no wrong answers 

� Studio Etiquette: respect, behavior, rules for space and interaction 

� Individual Accountability: prompting leadership, evolution of work, studio responsibility 

 

Professional Practice 

� Professional Identity: connections to the professional discipline, concept of apprenticeship  

� Peers as Resource: group trust 
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