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INTRODUCTION

Online Education: Teaching in a Time of
Change
This proceeding publication is the outcome of the virtual conference, Online Education: Teaching in a
Time of Change, held in April 2021. It was coordinated the research group AMPS, its scholarly journal
ArchitectureMPS published by UCL Press together with several universities: Ball State University,
USA; Beaconhouse National University, Pakistan; University of Pretoria, South Africa; University of
Kassel, Germany. It offered a platform for multiple and diverse perspectives and interpretation of
online education and research as it stands today.
The unprecedented changes faced by the world in 2020 produced many challenges and opportunities
for the global academic fraternity. Educational systems required a sudden shift in teaching methods,
communicative techniques, the use of the latest digital tools, and a quick revision of learning
outcomes. On the brighter side, teachers and students proved adept at embracing innovation, and
“online education” helped academicians connect across the globe; although the success of the
transference to online education was not uniform, with some struggling with questions of accessibility
and the ability to explore the online possibilities of this new era.
In the midst of it all, platforms like the Khan Academy and Skillshare got more attention than ever due
to their effective online education structure, and disciplines whose assessment and delivery modes
are heavily lecture and test-based, tended to thrive. On the contrary, those disciplines that require a
physical presence due to the nature of their teaching or reliance on peer-to-peer learning, tended to
suffer. Skills-based courses and exercises such as model making lost contact with the “materiality” of
their subject matter. Science programs, reliant on lab experiments struggled to replace the materials
or prototyping they depend on and, for the main part, the dynamic interaction of the design studio was
reduced to interaction through a smartphone or computer screen. Overall, the relocation to virtual
classrooms, online studios and remote seminars affected the standard work cycles of educators and
researchers to such an extent that the repercussions are still to be understood. It all affects the
current debate on online education.
The papers collated in this publication, and the conference which it documents, reflect the diverse
perspectives of educators at this point in time. They offer a synoptic view of researchers and
professionals who together are reconfiguring the possibilities of the new and emerging pedagogical
realm.

Zain Adil
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TEACHING ARCHITECTURAL DESIGN IN A TIME OF
CHANGE: DIGITAL TOOLS AND METHODOLOGIES
Author:
DANILO DI MASCIO

INTRODUCTION
The following paper presents part of an on-going research project that is exploring theories,
methodologies, tools and resources in architectural design teaching activities. In particular, the work
presented in this writing focuses on digital tools and methodologies applied during the design
development process. Moreover, the work proposes these tools and methodologies for teaching
activities related to architectural design and suggests new lines of research. The research draws upon
experiences and reflections accumulated since the 23rd of March 2020, which marked the beginning of
the first lockdown in the United Kingdom. The unexpected situation created by COVID-19 has
subverted our daily lives, including our academic activities. The current situation is impacting all
teaching activities but especially in creative disciplines, including architectural design, which require
real-time interaction between tutors and students around the same project. Lecture-based modules in
architecture and several other disciplines are not affected in the same way by the current constraints.
During architectural design activities in the studio, tutors and students exchange and explore ideas
through verbal and graphic/visual interaction. Tutorials and reviews represent essential learning
moments where tutors and students use drawings, models and sketches made on the spot during
meetings to clarify concepts and/or suggest ways of developing design ideas further. Hence, sketches
and drawings are used as a visual language that supports, expands or clarifies verbal explanations. It is
evident that in this context, oral and visual communication support and complement each other.
Obviously, moving all our tutorials online has limited this kind of real-time graphic/visual interaction.
Lecture-based modules and standard research conversations and collaborations through, for example,
text-based documents, are not affected in the same way by the current situation. Moreover, interaction
during design tutorials cannot be substituted by asynchronous sessions such as recorded lectures or
recorded tutorials because, during design tutorials, students and tutors explore creative solutions
together interactively, and each exchange of ideas can open up exciting new hypotheses and
investigations which foster further conversations and design ideas. Each design solution is different
and involves a personal development tailored around each student’s design and cultural preferences.
The current paper presents digital tools and methodologies which can support architectural design
teaching activities both online and in the studio. In particular, it focuses on using a tablet and specific
applications which support activities around communication, sharing and representation. The findings
can inform activities in teaching, research and practice.
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TEACHING ARCHITECTURAL DESIGN IN A TIME OF CHANGE
Since the first lockdown, there have been several changes in the way studio design is taught and
managed. From the 23rd of March 2020 until the end of that academic year, all teaching activities in
the UK suddenly moved online. Obviously, the unexpected situation posed several challenges. In the
period leading up to that specific moment in time, students had been developing their design projects
through weekly tutorials. It was therefore necessary to quickly adopt an appropriate way to support
the students’ design development and interact with their work. It was evident that the use of analogue
tools would not be adequate in this kind of remote learning environment, but luckily, there are several
digital tools that can support design tutorials remotely.

Reflections and selection of an appropriate tablet
At the beginning of the first lockdown, the author started using a WACOM 8 Intuos graphic tablet
connected to a laptop via a USB cable. The tablet proved to be effective during design tutorials
because, thanks to the stylus, it was possible to easily highlight elements on students’ work, write
down annotations and clarify points through quick sketches. Clearly, this is a kind of interaction that
cannot be replicated with a mouse.
However, even though the graphic tablet represents a considerable improvement compared to a mouse
for digital sketching and notetaking, the fact that the user needs to look at the computer screen while
drawing or writing on the pressure-sensitive drawing surface, rather than looking at the movement of
his/her hands, limits the hand-eye coordination and makes the process challenging and the learning
curve steep. After doing some research and elaborating some reflections, the author decided to opt for
a tablet computer that allows drawing and notetaking with a stylus directly on the screen (which is
also a touchscreen) of the tablet. In the last few years, the technology behind tablet computers and
their styluses has become sufficiently mature to replicate in a satisfactory way what we can do with
several analogue tools. Within various software packages, the pressure-sensitive stylus makes it
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TABLETS AND DIGITAL SKETCHING
Graphic tablets are digital input devices which, thanks to the use of styluses and pressure-sensitive
drawing surfaces, provide users with sketching and hand-writing experiences that are quite natural
and close to those produced by using analogue tools such as pens and pencils on paper. Because the
stylus is pressure-sensitive, different levels of pressure can provide a wide range of marks and effects.
On CumInCAD,1 a Cumulative Index of publications in Computer Aided Architectural Design
supported by the most relevant associations in the field,2 a quick search for the term ‘digital
sketching’ shows only 16 results, and only one piece of writing published after 2015 on this topic.
This may be partly due to the fact that the more advanced stylus pens and touch screens have only
been released in recent years. The Apple Pencil3 was released in 2015, and Microsoft’s new Surface
Pen4 for the Surface Pro appeared in 2017. These continuous technological advancements, which
often happen quickly, have made information and reflections contained in previous research
publications on digital sketching obsolete. For example, the digital pen and paper used for writing and
sketching in 20055 had various technical and functional limitations, and have been amply surpassed
by subsequent technologies. The most recent article on digital sketching available on CumInCAD was
published in 2019; it makes a comparison between pen-and-paper and digital sketching in
architectural education6 and uses linkography analysis.7 Hence, there is an evident lack of recent
investigations, especially of a practical nature, of the use of technologies and representational
techniques for digital sketching in architecture. This situation clearly identifies a research gap into
which this project fits.
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possible to digitally simulate different media (and related strokes) including pencils, brushes and pens.
With this stylus, we can sketch, draw, paint and write.
After undertaking research about tablet computers, the author selected a Microsoft Surface Pro 7 9 for
its high performance and because it has a Windows Operating System (OS) rather than a mobile
operating system (Figure 1). Other criteria in the selection of this tablet included reflections on the
ways in which the remote tutorial sessions could be run to support students in the best possible way.
The possibilities for development and support of research activities not connected to teaching were
also considered. With a Windows operating system, the tablet can run the same software packages
that it is possible to run on a laptop (or desktop computer), while other devices would present
compatibility issues that would limit or slow down the interaction between the different devices. With
tablet and laptop using the same operating system, the exchange of files between them is seamless,
and this opens up new opportunities. The use of a stylus and the facility to manipulate images on a
touch screen replicate the immediacy of the actions and visual communication that take place during
tutorials in the design studio.

Digital Sketching and Notetaking
There are many digital sketching tools that can be used with a stylus and a tablet, including free and
open-source alternatives. As part of this research, the author is exploring various digital applications
including Adobe Photoshop10 and OneNote.11 Both software packages are available for PC and Mac.
Photoshop, besides providing powerful image editing capabilities, also makes available many tools
for digital sketching and painting. The software has a wide selection of brush tools that can emulate
various media such as brushes, pencils, inks, charcoals and chalks. An already wide selection of
available brushes can be customised and an unlimited number of new brushes created. Hence, within
one single device and one single application, there are endless creative opportunities.
The use of a tablet and digital sketching and notetaking applications during online tutorials generates
a higher level of engagement, because students see the tutor’s drawings and notes on their work taking
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Figure 1. A Microsoft Surface Pro 7 (image source: author’s personal archive).

Online Education: Teaching In a Time of Change

shape on the screen in real time and while the conversation is going on, similar to what happens
during tutorials in the physical studio environment.
OneNote is a free notetaking software package developed by Microsoft and fully integrated within
Teams. Within OneNote, it is possible to create digital notebooks which provide innovative ways of
collecting, recording, organising and sharing information and ideas. Each notebook can include an
unlimited number of pages, and each page is virtually unbounded so it can gather very diverse
information and files, including texts, pictures, tables, drawings, hyperlinks, video and audio files. A
digital notebook can complement and expand the use of a traditional physical sketchbook/notebook.
METHODOLOGY
As part of the methodology, the author is undertaking several activities, including:
•
Reading and studying sources about digital sketching and drawings;
•
Testing specific software for digital sketching and drawing, including Adobe Photoshop and
open-source alternatives;
•
Testing use of the tablet during online design tutorials and in supporting students’ work;
•
Exploring ways of collecting, sharing and manipulating visual information in interactive
ways;
•
Selecting content related to architectural design, theory and representation to be delivered
online, and reflecting upon alternative ways of delivering it;
•
Defining and testing a digital workflow that can support design development;
•
Exploring how digital sketching, painting and drawing could be connected to 2D drafting and
3D modelling.
The whole methodology is multidisciplinary because the sources being used are also from other
disciplines, including concept art for cinema (e.g., the publication The Movie Art of Syd Mead 12) and
video games (e.g., art books of video games pertaining to the Assassin’s Creed video games series,
such as Assassin’s Creed Unity13). The above activities have also been informed by exchanges of
ideas with international scholars who are facing the same challenges in several countries, and who are
experts in the field of architecture and digital technologies. So far, the author has had conversations
with academics from Brazil, Denmark, Japan, New Zealand and the United Kingdom, discussing
several different methodologies and digital tools.

Remote Design Tutorials: First Digital Workflow
The digital tools used during the design tutorials could be classified into three main categories: one
related to audio/video communication, a second one that refers to file sharing, and a third that
concerns graphic/design communication/interaction. At the beginning of the pandemic, ZOOM was
selected as the primary audio/communication tool between students and tutors. Later on, that
application was substituted by Microsoft Teams,14 a communication platform which includes many
functionalities and is part of Microsoft 365.
The students usually submitted their files (in PDF or PPT format) onto Brightspace (a virtual learning
environment (VLE)) before the tutorial, and the tutor downloaded them in advance or, in the case of
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THE ROLE OF DIGITAL TOOLS DURING DESIGN TUTORIALS: COMMUNICATION,
SHARING AND REPRESENTATION
This section describes how the tablet and two software packages have been used, firstly during online
design tutorials and subsequently during sessions on campus.

Online Education: Teaching In a Time of Change

late submissions, during the actual session. The tutor then shared the screen with the submission open
in Adobe Acrobat or PowerPoint and gave the student remote control of the presentation to allow him
or her to present the work. At the end of the presentation, the tutor regained control of the screen and
started a discussion around specific aspects of the design development. Every time there was the need
to sketch, highlight or write notes on the student’s work, the page/screen was captured and opened in
Photoshop, where the tutor was able to use the graphic tablet.
Remote Design Tutorials: Second Digital Workflow
Once Zoom had been substituted by Teams, OneNote was used instead of Photoshop to sketch and
digitally annotate students’ work. In OneNote, there are a few tools for digital sketching, namely, pen,
pencil and highlighter. For each tool, it is possible to customise specific characteristics such as line
thickness and colours. The available tools and parameters, despite clearly being minimal compared to
the brushes and tools available in Photoshop, are more than enough to produce quick and
communicative sketches, write down annotations and visually represent exchanges of ideas during
online tutorials (Figure 2). Entire presentation boards, or smaller portions of them, were captured with
the Snipping Tool and then copied/pasted onto a page in OneNote. At the end of the tutorial with each
student, the OneNote page with the sketches and visual annotations was copied/pasted directly onto
the relevant student’s digital notebook within the same application, in order to have a record of the
conversation regarding improvement of the work for the subsequent tutorial.

A Class Notebook was set up at the beginning of the academic year for the two communication
modules15 in the first two years of the BA Architecture course. It was decided to use a common basic
framework to help students organise their work and to enable tutors to check, assess and compare
students’ progress. Hence, each digital notebook has the following sections: Site Analysis, Design
Development, Precedents Study, Digital Tools, Inspirational Images and Drawings, References and
Sketches. However, each student can add new sections and add, within each section, as many pages as
he or she likes (Figure 3). Several students started personalising their digital notebooks and adding
sections for other modules, including History and Theory, and Technology. OneNote also allows
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Figure 2. Screenshot of an example of student work with the tutor’s visual annotations written down
during an online tutorial (image source: author’s personal archive).
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students to be supported asynchronously. Tutors are able to open students’ notebooks at any time, see
their progress and leave brief notes/feedback.

Figure 3. Screenshot of an example OneNote page from a student’s digital notebook (image source:
author’s personal archive).
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Tutorials in the Studio during the Pandemic
Even though the tablet was mainly used to support online teaching activities, experimentation with the
device during remote teaching activities allowed the development of skills, reflections and
methodologies that could be adopted for socially-distanced design studio activities on campus. At the
beginning of this academic year, we ran small group tutorials with one tutor and five students each.
Because of the situation, we were not allowed to touch each other’s objects or tools, including
drawings, physical models, pencils, pens or rulers. For this reason, a different approach was adopted.
After the students’ submissions had been downloaded on the tutor’s tablet computer, the device was
connected to a big screen through a wireless presenting platform. 16 This platform connected/mirrored
the tablet’s screen onto the big screen, which was positioned so that it was visible from all six tables
of the small study group. For the tutorials, the students also brought in their physical
sketchbooks/notebooks and models, which they showed to the tutor and other participants while
describing the work presented on the screen. At the end of each presentation, the students and tutor
engaged in a conversation about the content, and the tutor was able to draw attention to specific
elements, highlight them and sketch with the stylus (Figure 4).
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Figure 4. A student’s work projected onto a big screen in the studio. By using the tablet and stylus
pen, the tutor was able to sketch on the drawing and provide general feedback during the group’s
discussions (image source: author’s personal archive).
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TABLETS AND NEW OPPORTUNITIES IN ARCHITECTURAL EDUCATION, RESEARCH
AND PRACTICE
The use of a computer tablet during different teaching and research activities has highlighted the
potential of the device and various applications for digital sketching, painting and notetaking in
architecture and related disciplines. All these changes could also affect other software packages
(including CAD, 3D modelling and BIM) and the related digital workflows.
In fact, in another research study connected to this one, the author is also investigating a digital
workflow which can support design development. In particular, it explores how digital sketching and
painting, 2D architectural drawings and 3D models can be used during the creative process both
remotely and in the physical studio (Figure 5).
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Figure 5. An image from another on-going research project that is investigating a digital workflow
including digital sketching and painting, 2D architectural drawings and 3D models during the design
development (image source: author’s personal archive).

CONCLUSION
This paper has presented tools, methodologies and reflections accumulated during an on-going
research project in which the author is investigating digital devices, tools and related methods applied
during teaching activities related to architectural design.
The currently restricted situation of the pandemic is not revolutionising the way architectural design is
being taught, but simply accelerating a process that was already under way, and several opinions have
already been shared on this topic, including reflections on millennials in architecture.19 Conversations
are currently on-going about how to run future teaching activities, and it would also be a beneficial
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The adoption of new technological devices will also allow tutors to introduce new teaching
approaches and exercises and to connect these with other teaching activities in innovative ways, thus
opening up new scenarios. When these tablet computers become more affordable, they will be able to
positively affect not only the collaborative environment of a design studio, but also many areas of
research and practice. The introduction of all these new technologies could transform the design
studio into an augmented environment where digital tools and methodologies enrich and increase the
number of possibilities. Moreover, the advantage of having a seamless digital workflow from digital
sketching to detailing is evident, and this might also foster an increasingly paperless environment
which could present some benefits in terms of sustainability. The versatility and handling of the new
tablets and digital styluses make these tools also useful in outdoor environments, such as for urban
sketching sessions.17 Obviously, the use of these digital tools should always be supported by
representational methodologies and techniques, including ways of taking visual notes.18
The introduction of digital sketching and painting in educational environments and in practice might
also result in the development of better, more human design solutions where experiential and narrative
qualities can have a central role. In recent years, these characteristics have been superseded in many
interventions by purely functional projects with aseptic qualities that make buildings and places
uncomfortable for users. Perhaps, in some situations, the use of particular digital tools may have
constrained designers’ creativity and limited the architectural qualities of those built projects. The
inadequacy of several buildings and spaces (private and public) to host and support people’s daily
lives in comfortable ways has also been highlighted in many places and cities by the COVID19
pandemic. It is therefore hoped that the research gap identified by this paper can lead to several
research projects and trigger many changes in the architecture field.
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idea to provide students with hybrid learning experiences once social distancing rules are no longer
necessary. A combination of in-person learning activities in the studio/classroom with activities
conducted remotely online could enrich students’ learning journeys by adopting the best of both
approaches. As described in the previous sections, the use of tablet computers together with other
technologies and applications can also benefit the physical studio environment.
It is undeniable that new digital devices, software packages and related methodologies and theories
will continue to reshape the design studio environment of the present and future. The knowledge and
skills developed during this research will also inform other research activities.
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