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Abstract— The world’s ambition for Innovation often sparked
our beginnings of an industrial revolution [1] [2]. Architecture
faculties worldwide have responded enthusiastically by equipping
with the latest state of art facilities & updating of the curriculum
to impart necessary technical skills. However, Innovation or the
capacity to innovate should also be understood as a mindset [3].
Our pedagogical response to inculcate an innovative mindset and
soft skills are yet to be addressed on in our teaching. Hence, this
paper aims to examine how Architecture’s Studio Pedagogy
reacts to the imminence of the 4th industry revolution.

stay nimble, intrinsically motivated to keep abreast with the
latest technological advancements, robotics and programming
skills for survival [5].

The ‘Operative Framework’ in which Design Studio can
classify into two broad categories – ‘Marco’ (design brief,
operative framework and student group allocation) and the
‘Micro’ (how the facilitator guides the design process & inspires
the students) aspect. The ‘Macro’ aspects of studio facilitation
are widely addressed while the 'Micro' aspect is, unfortunately,
sporadically examined [4].

The architect of today ought to prepare for the
unpredictability of the global economy as well as the changing
role of an architect. To innovate in architecture in a broader
perspective is to possibly re-think the practice’s business and
operation model as well as to stay curious to the prospective
influences of other disciplines and to seek opportunities for
collaboration proactively. The survivability of the architect
hinges on the capability to anticipate the imminent, agile
enough to adapt to adverse situations and craft a niche platform
in which he could thrive. Most of all, the ability to innovate.
However, could innovation ever be taught?

This action research reflects on the studio experiences of 15
first year architecture students aged 18-19 who had embarked on
a difficult transition from the logical structures of high schools
into the uncertainty & idealistic nature of architecture. Various
approaches (Macro & Micro) were being carried out in the span
of one academic year, and interviews were conducted at the end
to consolidate feedback and comments.
One critical outcome observed of a well-led studio is the
ability to spark the students’ curiosity and passion for
architecture. This positive studio experience would theoretically
improve the development of the student’s soft skills (confidence
& character/academic resilience) that creates a formative
platform for innovation to emerge.
Keywords— Coaching Artistry; Architecture Design Studio;
Design Pedagogy; Resilience; Cross-Pollination

I.

CONTEXTUAL POSITION

The current state of our architectural discourse is definitely
in an exciting milieu! With the rapid advancement of robotics,
parametric & fabrication, it is intriguing to fantasise how
architecture could transit into our future economy.
A report by Building Futures & RIBA, The Future for
Architects, in 2011 critically examines the future role of
architects & projections of architectural practices beyond 2025.
The report highlights the necessity for architectural practices to

Innovation often sparks the beginnings of an industrial
revolution [1] [2]. As the 4th Industrial revolution approaches
by 2020, advanced robotics, artificial intelligence and
genomics would be infused into our daily lives [6], the urgency
for practitioners to think about their practice would locate
critically.

Innovation or rather the capacity to innovate is a mindset
[3]. Competent in soft-skills, an innovative mindset coupled
with the technical capabilities could be the catalyst for
innovation to occur. Most Architecture faculties have
responded enthusiastically to the imminence of the 4th industry
revolution by equipping with the latest state of the art facilities,
Robotics and Virtual Reality Technologies into the curriculum
to address the shifting landscape.
The teaching of such necessary technical competency for
the future economy is perceived to be an utmost importance to
our curriculum. However, it is acknowledged that institutions
ought to react in a critical way (to respond to the coming of the
4th industry revolution) on how the teaching of architecture can
be delivered, as well as the inculcation of the desired
graduates’ attributes & soft skills [7] [8].
The importance of having soft skills highlighted in The
Future of Jobs report is crucial for the coming of the 4th
Industrial revolution [6]. This mindset is evident in the recent
years where hiring managers have placed great emphasis on the
development of soft skills when looking for applicants [9].
Today, our traditional Operative Framework of the design
studios seems to be residing comfortably in the status quo. The
capacity for our Design Studios to fill the gap of inculcating

soft skills is not fully expounded on. The question is - how
does our studio pedagogy respond to the issues discussed
above?

II.

THE ENIGMATIC DESIGN STUDIO

With lectures as a supporting element, the Architecture
Design Studio is widely accepted as the ‘custodians’ of
architecture education. The students’ confusion with
architecture will only gradually begin to clear up with studio
tutorial sessions [10]. The term ‘design studio’ comes across as
an enigma. Across Oceania, there is no single definition of a
“studio”, despite the level of importance bestowed it in
architectural pedagogy and the resources allocated to
supporting it [7].
Oxford Dictionary defines pedagogy as - the method and
practice of teaching, especially as an academic subject or
theoretical concept. While variations of studio typologies have
since emerged in the recent years - live studios, research
studios, interdisciplinary studios are conceived to tackles the
mechanism of the Design Brief/Challenge, but the pedagogical
‘operative framework’ resides in a traditional linear process.

should rethink the traditional highly siloed framework of
education to a more integrative model. The building up of soft
skills also facilitates the anticipation the many cross-functional
roles in which employers would need technical, social and
analytical skills to excel.
The guidance and the coaching techniques of the educators
come in as a crucial factor in the moulding of the students’
character. The editorial team at Edutopia [15] has pointed out
that teachers have an important role in guiding the student
through the learning process, extending their empathy in their
teaching to nurture their interest, resilience and strengthen their
self-confidence in the process.
A. The Inculcation of Soft Skills in Architecture Tutorial
World Economic Forum [6], have identified a set of 10
skills required for the 4th Industrial Revolution. This section
attempts to approximately match the possibilities of infusing
these skillsets into Architecture schools. The ten identified
skills-sets are matched in percentages to the potential to
develop the design of the Design Brief and the Studio
Operative Mode of the tutorial.

The ‘Operative Framework’ of a Design Studio divides into
two main components. Firstly, the ‘Macro’ aspects of the
design studio tackle issues of the studio design brief’s
structure, student group allocation and the method of tutorial
sessions. The ‘Micro’ aspect then shifts its focus back to the
tutor who guides the design processes and its dynamic
engagement shared between them. The approach in which how
the tutor nurtures, inspires and encourages his students has
immense potential in the character building and inculcation of
soft skills.
The ‘Micro’ aspects of tutorial sessions remain as an
underdeveloped area of design research [4]. To date, most
design teachers are recruited from amongst practitioners, and
they receive no formal training as educators. Their teaching
methods are often grounded only on their learning experiences
or on intuition [4] [11] [12].

III.

THE IMPORTANCE OF SOFT SKILLS & TUTORSHIP

From the perspectives of John Henry Newman, a renowned
English educator, the fundamental role of universities is to
disseminate knowledge [13]. In the recent years, the focus had
shifted. Institutions are striving to provide students with
holistic education & arguing for the equally prioritised
development of the students’ soft skills with the development
of their intellectual and academic potential. Holistic education
is a reaction to a global shift in emphasising the importance of
such non-technical, intangible ‘soft skills’ needed for the future
workplace [9]. 'Soft skills' is an umbrella term covering various
survival skills such as communication and interpersonal skills,
emotional intelligence, leadership qualities, team skills,
negotiation skills, time and stress management [14].
This importance of soft skills mirrors with
recommendations by World Economic Forum [6] - institutions

Fig. 1. Matching of potential of Architecture’s Studio framework to Top 10
Skills for the 4th Industry Revolution, Source: author

While the Design Brief provides the platform for mainly
Technical skills (or even aspects of critical thinking) to be
developed, the Design Tutors guiding the students can fully
capitalise the potential of the design exercise. In the
development of the soft skills, one critical aspect to
comprehend is that such soft skills cannot be taught explicitly
through demonstration nor lectures; they need to be taught by
participation & observation [16].

IV.

[A BRIEF ANALYSIS OF] STUDIOS’ CURRENT OPERATIVE
FRAMEWORK

The findings presented in this section are predominately
from the author’s pilot action research in 2012 and partly
supplemented by results of the short email survey carried out in
2016.
The email survey was sent out to eleven university students
in their Year 3&4 of their studies from six different universities
across three continents to examine its varying characteristics.
While the sample size is of a modest scale, it offers a brief
snapshot (figure 2) on the different studio’s operation.

Although the Operative Framework in tutorial sessions
observed differs amongst various institutions, the method in
which the cohort allocates into different studios remains
identical.

C. Traditional linear Engagement

Fig. 2. Snapshot Of The Different Tutorial Operative Framework: Author

Fig. 3. Traditional linear Distribution / Engagement of an Architectural
Design Studio. Source: Author

A. Student ratio
The average tutor to student ratio is 1:13 which is
approximately equivalent to the 1:12 ratio as recommended by
the Commonwealth Association of Architects [17].

 Students ballot for a studio. The
criteria/process often a mystery to students.

selection

 Opportunities for cross pollination remain limited and
confined to teacher-student of 1:12 or more.

B. Student Engagement

 Siloed approach in the framework. Autonomous and
‘walled’ up studio in which conversation occurs within
the studio space itself.

84% of the studio time was conducted in a passive manner
(1 to 1 crit/pin ups) while the 16% of the studio time was
engaged in a group desk crit.

 Expectations and their motivation defer amongst them
and depends on whether if their first choice is accepted.

Participating in a group desk crit session cannot equate to a
lively discussion of the design project. As one student noted,
‘‘in groups does not mean you are listening - I have seen other
students who sit in larger tutorials groups, they usually just do
their things instead of listening in.’’

 Student to tutor ratio can vary. Popular studios may be
too packed for a comfortable 1:12 ratio.

D. Critic Session Type 01 – One on One Desk Critique

E. Critic Session Type 02 – Pin Up Crit

Fig. 4. 1 to 1 Desk Crit. Source: Author

Fig. 5. Pin Up Crit. Source: Author

 Traditional linear engagement. A ‘sign up’ queuing list
ensures the sequence.

 Depending on the studio dynamics, the level of
engagement can be similar to the traditional desk crit.

 Very little opportunity for cross-pollination
interaction. Predominately a one-way dialogue.

&

 Some students may end up day dreaming or being
anxious being the next presenter.

 Competitive students might hog the lectures up to 40
minutes.

 Challenging to remember the smaller details and
impossible to act on them with overlaid sketches.

 Less motivated students may disappear during mid-day

 Usually, leads to a formal learning atmosphere.

 Lack of active participation from fellow peers. 2-3
students may gather around the table and not participate
as active contributors but as passive listeners waiting for
their turn to consult.

 Students’ comments are mostly ‘directed’ by tutors and
students may be stressed to give a ‘smart comment.'

 If the tutor is not careful enough, competitive
individuals will breed in the studio.

 Time for feedbacks can be limited.
 Tutors are being perceived to let the group drive the
direction of the crit and pull the team back when
necessary.

F. Critic Session Type 03 – Group Desk Crit

Fig. 6. Desk Crit. Source: Author

 Tutor makes an effort to engage the students, but the
engagement can still be a linear [one-way] dialogue.
 Students’ comments are mostly ‘directed’ by tutors and
students may be stressed to give a ‘smart comment.'
 Might suffer the similar experience of not being to
engage the rest of the students.
 A tutor can facilitate session by overlaying sketches.
 2-3 students may gather around the table and not
participate as active contributors but as passive listeners
waiting for their turn to consult.
 Group crit can occur without the guidance of a tutor
outside tutorial hours, but there might be a chance of the
design direction being derailed.

V.

HYPOTHESIS - HARNESSING POTENTIAL OF THE STUDIO

Fig. 7. Contextual Position and Research Gap. Source: Author

Architecture schools have responded well with equipping
our students with the necessary technical skillsets for the
coming of the 4th Industry Revolution but have we responded
with the necessary inculcation of soft skills?
While various research has identified the framework of a
group desk tutorial, the fullest potential of this framework has
not been fully discussed and expounded on [4]. The ‘design
studio’ structure has yet to tap into the immense potential of
imparting of such ‘soft’ skills sets such as confidence,
character moulding & resilience. Disappointments and
criticism in Design Studios should be experienced as
opportunities in disguise.
As traditional education programmes are (unintentionally)
orientated towards a competitive and individualistic climate of
learning [18], educators ought to engage the students [Marco +
Micro aspects] with empathy. Their sense of camaraderie,
confidence, character / academic resilience and openness
amongst tutors and peers could be strengthened in the process.
The implementation of both ‘Macro’ and the ‘Micro’
strategies need to be well-thought-out. As noted by Robinson
[10], – “not only the order in which a tutorial is being carried
out [Macro] is critical but the coaching/tutorial methods
[Micro] performed by the tutor are essential to the student’s
development. The ability to know when to intervene, when to

guide, when to remain silent and mostly the ability to truly
listen to students, are all key aspects of good ‘coaching’.”

VI.

ACTION RESEARCH | METHODOLOGY

The objective of the action research is to investigate,
evaluate and document pedagogical approaches (Macro &
Micro) in the span of one academic year. The design brief had
incorporated strategic moments of cross pollination/
collaboration between the cohort and studio.
This paper offers a retrospective snippet of a pilot action
research in 2012/13 that hinges on the studio experiences of 15
first year architecture students of Asian heritage, aged 18-19
who had embarked on a difficult transition from the logical
course structures of high schools into the uncertainty &
idealistic nature of an architecture school.
On Mondays, a traditional and ‘queuing’ approach where
‘One to One desk crits’ & ‘Pin Ups crit’ were implemented. On
Thursdays, tutors and students split into tutorial groups in
which they remain in a fixed cluster with the same tutors for
the entire year. The duration of each tutorial session spans for
four hours. Feedback and comments are being collected at the
end of the year via informal interviews as well as from visual
observation.

VII. IMPLEMENTATION [MACRO] - DYNAMIC /
INTERWEAVING ENGAGEMENT

Fig. 8. Interweaving Framework for Cross Pollination. Source: Author

F. Dynamic / Interweaving Engagement
 To incorporate strategic moments of ‘Cross-Cohort /
Studio Pollination’ and ‘collaborative tasks’ as a
catalyst for dialogues, critical discussions & decision
making within the Design Brief,
 At the studio level, ‘Student initiated’ grouping of
tutorial clusters [1:12] to increase their motivation &
psychological resilience [19].
 Breaking down the 1:12 ratio into 1:8 / 1:4 intimate
support group to foster camaraderie and openness.

Fig. 9. Interweaving Engagement for Cross-Pollinating Critic Session.
Source: Author
TABLE I.

INTERVENTIONS & INTENTIONS

Framework | Interventions
Environment
 Hybrid engagement of the ‘formally’ of presenting to studio
mates and the ‘informalities’ of desk student critique and
discussions.

Intentions



No Queuing System, students would gather in their group all
together at the same time.
Coaching Artistry
 Recognise, emphasise & praise the process & efforts but not the
person/identity or the end result [19].





Encourage the students for comments and focuses on formative
questions of ‘why’ and ‘what if.’
Encourage students to play the reversal role of a tutor.



Think aloud during discussions.














Aims to be constructive in their learning while keeping
elements of a more evaluative outcome both in approaches in
an informal critiquing environment
A hierarchy-less & free dynamics and safe environment for
students to fail.
Prevent the disappearance of the ‘unmotivated’ group of
students & involve discussions with them.
Inculcate character and academic resilience.
Normalise being wrong & learning from one’s errors [20].
Breed addictive mindsets of success born out of his efforts and
persistence.
Inculcate skills of critical thinking and negotiation.
Create opportunities for peer-to-peer critiquing.
Engage the disengaged students.
Aid student to understand the possible thinking process and
rationale.

Tutoring Mentality
 Tutors take up a relatively neutral role in guiding the students
without inputting his own ‘style' of design.
 Guide & supports rather than directs and control.

Guide the studio in an open-ended, democratic and dynamic
approach.
Teamwork + Bonding
 When the discussion comes to a standstill, tutor leads a mass five
minutes explorative drawings/models to help their peers.












Debates and design directions steered as a group.




Tutor to consciously orchestrate the learning exercise and spur
conversation that builds up to a collaborative environment.




Tutor to be tactful when leading the tutorial session as he takes
on the role of a facilitator. “A facilitator is acceptable to all
group members, substantively neutral, and has no decisionmaking authority who helps a group improve the way it
identifies and solves problems and makes decisions. [21] ”
Students could sense positive guiding style and could influence
their perception of People Management.
‘Accidental’ cross pollination
Peer Teaching & Learning.
‘Ground up’ as opposed to the traditional ‘Top Down’
approach in learning. Creative work in the 21st century calls for
ways of learning which encourage participation and dialogue
rather than judgment and discipline [22].
Foster a caring relationship in which students form mutual
pride in collaborative process and the outcome.
Build Relationship between peers and tutors.
Students inculcate the art and science of giving feedbacks and
working together in an informal approach.

VIII. REFLECTIVE FINDINGS
Out of the fifteen students participating in the research,
thirteen had a positive preference for learning in a 1:4 / 1:8
group while two students remained neutral. While no statistical
findings are available for Micro aspects, visual observations
and Q&As are analysed & discussed.
A. Engagement + Peer Learning
1 out of 3 studios took part in the pilot research; that studio
results to be more cohesive, performed better academically and
socially, and less unfriendly competition amongst themselves.
Tutorial sessions were free flowing with students helping
one another without the initial fear of offending their peers.
Students are observed to be more comfortable engaging with a
fixed set of familiar faces. Constructive criticisms are freely
exchanged in a group. In their comfort zone, students build up
their confidence when speaking crowds, and at the same time,
sharpening their presentation skills.
Students (either participating as active participants in
discussion or as passive listeners) can learn from their peers
and realise that the discussed design solution could also apply
to their design scheme. At times, the participating student
engages in a discussion, he/she took over the tutoring role and
dispenses possible creative advice. The tutor thus recedes to the
role of being a facilitator.
As these sessions progressed, students gained confidence.
This dynamic engagement is achieved by the tutor actively
inviting them into the conversation and provoking them with
questions without explicitly dispensing possible solutions.
It is observed that a free-flowing discussion can only happen
without the pressing of time for submission. The synergy

between students and tutors takes the time to build up to a
comfortable & assuring relationship.
At the end of the academic year, the students reflected that they
have learnt to communicate, negotiate and are intrigued with
the different approaches to an architectural solution.

IX.

CONCLUSION

The author’s study of studio pedagogy and its related
factors is at its infancy stage, but this action research manages
to shed glimpses of light in which the studio could be
manoeuvred to shape and inculcate various soft skills needed
for the future.
Could innovation ever be taught? No. However, having the
right mindset, resilience and soft skills sets certainly establishes
the platform for one to be innovative. The framework of a
positive Design Studio has immense potential to strengthen
mindsets of innovation. The hierarchy-less studio facilitation
promotes the opportunities for students to engage in
meaningful dialogues which constitute the formative aspects to
arouse their interest, perseveration, curiosity, and passion for
the architectural field.
This positive studio culture aims to ease the transition from
a highly collaborative & explorative environment to possibly, a
formative platform for innovation to emerge in the practice of
architecture. Thus, both the ‘Macro’ and ‘Micro’ pedagogical
aspects need a critical re-examination as we advance into the
4th Industry Revolution.
Design educators, who are often professional architects,
offers valuable knowledge & inspiration in their coaching, they

tend to comment on student work without a clear
understanding of critiquing or the pedagogy of critiquing [23].
This misalignment can be a challenge to faculties whom might
want to maintain a certain level of consistency of constructive
criticism /coaching technique in guiding the students.
The various ‘operative aspects’ of the design studio, as well
as discussions of the interventions, should not be understood as
a ‘framework that fits all’, but rather, contributes to an ongoing pedagogical discourse.
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