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INTRODUCTION 
Panic quickly set in across the globe amongst those of us in the university community teaching in the 
design of the constructed environment. New York was hit early and hard by the pandemic, and shifted 
to on-line learning in March 2020; Parsons School of Design would remain on-line for two semesters. 
Melbourne similarly shifted to on-line learning in March 2020, and was hit by two years of border 
closures and six lockdowns, which meant that on-line learning was in place for four semesters. The 
prospect of transitioning the teaching of design disciplines – which intrinsically deal with the physical 
presence of things and the social engagements of studio culture – to digital platforms filled us with 
questions, concerns, and dread. We were, of course, used to routinely incorporating into our teaching 
— without thinking — sketching, gesturing, and holding models. These automatic techniques each 
had to be reconsidered in the shift to on-line classes. In making this shift, however, some 
unexpectedly positive discoveries surfaced regarding the relative fluidity and resistance of on-line 
learning vis-à-vis its on-campus counterpart, and regarding how teaching through a different medium 
challenged us to think about different ways of learning. These offered new insights into how our 
students learn and how we can reimagine learning environments, from the advent of community 
agreements, to reimagining team-teaching approaches and design reviews, to reconsidering the 
relationship between media and content in design studios.  
 
FLUIDITY AND RESISTANCE 
As architect and educator Christian Gänshirt writes in Tools for Ideas, the strength of digital tools are 
precisely their abstraction and attendant lack of resistance, making them able to become universal 
machines, able to perform the tasks of a myriad of specialized devices and equipment. This lack of 
resistance enables their speed in exploring alternatives, and their capacity to enable designs that would 
be nigh impossible using analogue tools. This lack of material resistance also brings with it an altered 
relationship to time, space and our perception of both.1 
The shift to on-line learning, particularly as it pertains to design studios, has come at a cost. Common 
to a number of observations of the impact of digital learning of design during the pandemic, whether 
in product design (Parsons School of Design), spatial design (Monash University) or architecture 
(Swinburne University of Technology), have been difficulties understanding scale, proportion, and 
materiality.2 When coronavirus brought about a shift in learning to a fully digital mode, it became 
easy to neglect the physical. 
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Yet, for all of these costs, there have been benefits of this shift that are too powerful to dismiss. One 
of these has been precisely the very abstraction of digital tools in overcoming the resistance of space 
and material. This has enabled a reconsideration of our relationship to time and space, with 
ramifications for how we teach and how we conduct design reviews. 
 
Space: The Resistance of Campus Buildings 
The shift to on-line learning in March 2020 offered the potential for a new fluidity of learning. On-
line classes could be accessible to those for whom coming to campus would be impossible, whether 
due to border restrictions or lockdowns, and could be asynchronous to fit the schedules of students 
that were now located in disparate parts of the world.  
Architecture at Swinburne commenced in 2018 and is rapidly growing. This growth presents a real 
challenge for our physical space, which is becoming an increasingly rare commodity. Prior to the 
pandemic, our physical space limitations constrained our teaching ambitions in Construction 3, which 
is a big course with multiple sections that explores ecologically sustainable design. Our aim has been 
to teach the sections simultaneously, to enable a collaborative approach of a team of experts, each 
with different strengths, and have group critiques and workshops that make use of the expertise of the 
team. Yet, as of 2019, it had been impossible to do this effectively, either we got the spaces we 
wanted without the simultaneous schedule, or we got the simultaneous schedule without adjacent 
spaces to make it meaningful.  
The shift to on-line teaching in 2020 offered an opportunity to finally put our aspirations to the test. 
Once we scheduled the class with simultaneous sections, digital teaching tools enabled us to fluidly 
respond to the dynamics of the course. We merged all the sections to introduce the teaching team and 
projects. We coupled sections for in-class workshops and digital pin-ups and pulled them apart again 
for progress discussions. Interestingly, 2020 brought us better results and a better overall experience 
compared with 2019. Apart from reconceptualizing the projects for online teaching, the real 
contributor to this was the fluidity of digital space, which enabled the teaching team to better leverage 
our individual strengths, and manipulate the class format.  
In the second half of 2021, with the Australian vaccination campaign finally well underway, we 
anxiously sought to return to campus, and thus planned for on-campus teaching. Our intent was to 
replicate what we had done digitally in 2020. Although scheduled to teach in “flexible teaching 
spaces”, we were stymied by rather inflexible resistance, both from buildings and bureaucracy. When 
another lockdown hit just as the semester was starting, the return to the fluid space of on-line learning 
was surprisingly consoling.  
 
Time: Asynchronicity in Design Reviews  
While video conferencing worked well for summative final reviews, it compromised how we prefer to 
conduct formative mid-semester reviews that remain open to multiple simultaneous conversations 
among critics and students. For the BFA Product Design and MFA Industrial Design programs at 
Parsons, we developed a remote asynchronous format for midterm reviews during the online year of 
instruction.  
Over a period of one week, critics from around the world each viewed five-minute student video 
presentations, reviewed work submitted to digital whiteboards, and submitted written feedback, as in 
the example in Figure 1. 
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Figure 1. Excerpts from Goksu Piskinpasa’s midterm video presentation. 

 
This approach provided advantages that are not possible on campus. Since a global audience of critics 
could review the student work on their time, it was easier to include a more diverse group of busy 
professionals across different time zones, as well as inviting three times the number of critics that we 
could normally host on campus.  
We tailored each critic’s expertise to the student work they reviewed. For example, an architectural 
historian in New Zealand was invited to review a Product Design student’s historically reflective 
installation for Union Square since she had previously published a book about the socio-political 
history of the site.  
In addition, students were each assigned to review one of their peers using the same feedback form 
provided to critics and understood that they would be assessed on the quality of their feedback, as if 
being in a design team. Additionally, students were assigned to complete a written analysis of the 
feedback they received, as well as self-assessments of their own progress.  
The feedback forms included several questions derived from the course learning outcomes to frame 
the critic’s feedback, as well as stimulate greater self-reflection in students about their learning 
experience and assessment of their own performance, as shown in Figure 2. Interestingly, the student 
self-assessments consistently aligned with the assessments by their three professional critics and one 
peer critic. 
 

 
Figure 2. Asynchronous Midterm Assessment Feedback. 
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This asynchronous review format was first used for the MFA Industrial Design Thesis Preparation 
course. It was so successful that the graduate students requested that their studio instructors adopt it 
the following spring, so we continued to use it after returning to on-campus instruction.  
Instructors, critics, and students have shared that they believe the quality of critical feedback in 
written form has been superior to their experiences for in-person formative reviews. Use of the review 
format during the last two years tentatively demonstrates greater student comprehension not only 
about what they are learning, but more importantly, how it matters to the distinctly different ways that 
each student aspires to practice design.  
 
TOWARDS PLURALIZED LEARNING: VISUALITY, TACTILITY AND SOCIABILITY 
In Frames of Mind, published in 1983, developmental psychologist Howard Gardner argued against a 
single definition of intelligence. Rather, thinking about a wide gamut of human endeavour and the 
intellectual faculties which enable them, Gardner proposed intelligence was simultaneously a quality 
of humans, a way in which we differ from one another, and the way in which we carry out tasks. 
Gardner defined intelligence thus, “An intelligence is the ability to solve problems, or to create 
products, that are valued within one or more cultural settings…”3 What would become known as the 
Theory of Multiple Intelligences proposed seven types of intelligence: linguistic, musical, logical-
mathematical, spatial, bodily-kinaesthetic, interpersonal, and intrapersonal. He would later add an 
eighth: naturalistic. Writing in 2011 on the implications of Multiple Intelligence Theory, Gardner 
argued for a “pluralized” approach to education that utilised “multiple modes of delivery” in order to 
make use of multiple intelligences.4 
The shift to on-line learning increased our awareness of the hitherto unnoticed multiple ways by 
which students learn, as it offered us surprises, whether teaching CAD or design studio. 
 
Multimodal Learning of Digital Design Tools 
People learn in many different ways that take place in simultaneous cognitive, physical, emotional, 
sensorial, and socially interactive experiences. The absence of physical material resistance for 
advanced modelling lessons at Parsons School of Design required reimagining how it could be 
sustained otherwise for online instruction. As Malcolm McCullough notes in Abstracting Craft: The 
Practiced Digital Hand, historically, the direct physical workability of a material medium defined its 
affordances and constraints for creative expression. Yet, as Christian Gänshirt notes, digital processes 
“… no longer offer any material resistance to the designer, but they do offer mathematical 
resistance….” 5  Despite the absence of the physical material resistance in computational design, 
McCullough claims “materiality is… pivotal to the question of craft in the electronic realm”.6 In 
short, computational processes modify symbolic notation and data structures nearly continuously, akin 
to physical materials, and thus seemingly enable infinite possibilities for creative expression. 
One online lesson taught students how to simulate the movement of foldable geometry, like origami, 
in CAD to design, develop, and execute laser cut and 3D printed kinetic models, such as those in 
Figure 3. This assignment was not successful during the online year. Too many students failed to 
absorb and apply the advanced CAD lessons, but all students succeeded to a high degree the following 
year on campus. Rather than reducing the complexity of lessons after failed results during the online 
year, the same assignments combined with new and more advanced exercises counterintuitively 
showed significant improvement in student learning the following year on campus. 
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Figure 3. 3D printed and laser scored kinetic model samples 

 
One key difference may be that having a multimodal instructional format, which followed-up 
asynchronous video lessons with in-person work sessions, was a better match for the nature of the 
content. Students that learn well exclusively through visual and auditory experience, and English-as-
second language students could repeat video lessons as needed on their time, and students that learn 
more easily in social groups or through tactile interaction grasped these lessons better during in-
person class time.  
The success of more advanced lessons may also be contingent on students becoming more within the 
work of a parametric environment by using CAD tools topologically and geometrically, as well as 
using the software multi-dimensionally. The result is a richer, denser, digital repertoire combined with 
greater psychological engagement for creative expression. These lessons seem to have inspired and 
empowered students rather than intimidating them and undermining their creative confidence.  
 
Self-Reflective Learning and Community Agreements in Design Studios 
If, as neuroscientists Jaak Panksepp and Lucy Biven write, “… the neocortex — the source of our 
human intellect — is the servant of our emotional systems,” then neither intellect nor emotions can be 
ignored for instruction and learning.7 During the year of remote instruction at Parsons, community 
agreements were used for the first time out of concern for the alienating experience of 
videoconferencing communication and social isolation. Use of community agreements for a course 
can help stimulate students to become more conscious about their own learning individually, as well 
as how they will be learning and working together as a group. It can also alter the relationship 
between the instructor and students by establishing one from the first-class day that is open to 
discussing their learning experience while showing attention and respect for each student. What they 
learn matters, but they should understand why on their own terms rather than first being offered a 
syllabus, like a learning contract filled with policies, protocols, and rubrics, that tells them what 
they’re learning outcomes will be. One MFA student shared that the community agreement was 
profound for him, and he would adopt this for courses he teaches. (Figure 4) 



A Focus on Pedagogy: Teaching, Learning and Research in the Modern Academy 
 
 
 

 
 
 
AMPS 

Pa
ge

 2
00

 

As shown in Figure 4, one tenet of our community agreement states that “We are not here to compete 
against one another, but to mutually support greater learning together. To do so, our primary goal is 
not to have the best idea in the room, but to support a peer's idea to be the best.” Students were 
reminded of this goal at opportune moments during the semester such as conducting round robin 
formative reviews.  
 

 
Figure 4. A Community Agreement used in an industrial design studio at Parsons. 

 
Observing general improvement in student learning across five undergraduate and graduate courses 
tentatively demonstrates this resulted in greater student comprehension not only about what they are 
learning, but how it matters to them. In short, it appears to have strengthened intrinsic motivation for 
their education.  
 
Sensorial and Digital Approaches vis-à-vis Remote Learning 
In Spatial Design at Monash University, the pandemic revealed that the fluidity of the digital tools 
alone does not necessarily lead to successful learning. In fact, learning remotely seems to work better 
when it is counterbalanced by experiential phenomena.  
The 2nd year studio had two 6 week-long projects. Focusing on temporality, materiality and 
construction, the Fleeting Space project asked students to design an immersive installation utilizing 
sunlight, air, and sound using an experimental, hands-on making process, while the Transformer 
project asked students to design a kinetic structure for the Human Rights Film Festival in the State 
Library in Melbourne using digital design tools. Initially, because the remote learning removed 
physical demonstration and interaction with students' work, the digital process of the Transformer 
project seemed to lend itself more to remote learning, whereas the Fleeting Space project seemed 
problematic as it offered an alternative that could not be easily abstracted digitally.  
For Fleeting Space, students used ice, cellophane, light-sensitive chemicals, and coloured powders to 
create experiential maps communicating qualitative data on the temporal atmosphere. For example, 
one student studied temperature, humidity, and air movement to understand the varying intensities of 
the musky scent of a garden after the rain, as shown in Figure 5. Her installation was made of garden 
soil and fog which was placed near an open window to aerosolize the scent molecules, as shown in 
Figure 6. The installation was communicated through a combination of photos, videos, mappings and 
drawings. Despite the student’s limited access to materials and the limitation of communicating the 
project using only visual means, the project put up a fight against these restrictions and conveyed a 
sense of curiosity through highly experimental approaches. 
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Figure 5. Atmospheric mapping by Zihan Zhou. 

 

 
Figure 6. Scent installation by Zihan Zhou. 

 
For Transformer, on the other hand, students started by researching the site and client online. They 
made scaled physical models to explore a kinetic system and developed them further using 
Rhinoceros software. Unlike Fleeting Space which exposed students to physical design tools, the 
Transformer relied on digital tools for its development. Despite repeated instruction on using 
measuring tapes and the body to understand spatial experiences, digital tools were not adequate for 
students to learn about scale, materiality, and structure.  
Upon reflection, Fleeting Space seemed more successful than Transformer in terms of quality of work 
produced. It seems that especially for inexperienced students, the multisensory approach that Fleeting 
Space entailed may be critical in maturing their understanding of spatial experiences. One student 
anecdotally testified that working with her hands and physical design processes made her aware of her 



A Focus on Pedagogy: Teaching, Learning and Research in the Modern Academy 
 
 
 

 
 
 
AMPS 

Pa
ge

 2
02

 

thought processes and attuned her to her environment, and thus better enabled her to expand her ideas 
than digital design tools did. In Tools for Ideas, Christian Gänshirt argues that multi-sensorially 
engaged design processes evoke imagination.8 In Analogous and Digital, Otl Aicher writes that the 
use of hands is linked to the plasticity of thought.9 The haptic design tools for Fleeting Space guided 
students to feel the spatial phenomena and evoked imagination to design complex atmospheric 
experiences, as demonstrated in Figure 7, whereas Transformer’s digital fluidity aligned too much 
with remote learning, and lacked the multi-sensorial nature of Fleeting Space. 
 

 
Figure 7. Light and shadow installation by Natkanok Onratn. 

 
 
CONCLUSION: THE INSIGHTS AND CHANGES THE EXPERIENCE BROUGHT 
Our experiences with remote teaching during the pandemic left us with a number of lessons regarding 
the relative fluidity and resistance of digital teaching and learning, and the different types of learning. 
First though, it must be said that in reflecting on our experiences, it is clear that one size does not fit 
all; the type, size and culture of an institution impacted how the pandemic was experienced, and what 
discoveries we can bring forward from it. On one hand, we found that the fluidity of digital tools can 
offer desirable benefits with regards to time and space. Asynchronous design reviews, while being 
foisted upon us by the pandemic, proved so successful at Parsons that their use has continued through 
the shift back to campus. Teaching in digital space also offered a flexibility to adjust teaching 
structures in ways that might otherwise be challenging to do in physical space. On the other hand, the 
online experience highlighted the necessity for multimodal approaches that are the hallmark of the 
design process. While teaching digital modelling on-line offered aural and visual learners the benefit 
of asynchronous demonstrations that could be viewed repeatedly, it also highlighted the need for 
social and tactile learners to learn in-person. While community agreements offered a way of 
addressing the isolating experience of videoconferencing, amongst graduate students they had a wider 
benefit of increasing student engagement. And, although we may have thought that digital media 
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would work best in a digital learning environment, we were reminded that a counterpoint from 
physical reality and embodied experience is not only necessary but offers productive resistance. 
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