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Abstract: Despite the collaborative nature of professional practices, design tutors have 
remained faithful to the instructional and siloed teaching methods of the Master and 
Apprentice (M&A) model. In our 21st century’s context of accelerated change, the 
shortcomings of this dogmatic studio pedagogy in inculcating soft skills, academic 
buoyancies, and self-directed learning (SDL) mindsets—all quintessential for Generation 
Z’s survival in the imminent knowledge economy—are worrying. The development of 
effective design studio pedagogical models to address these challenges is a novel 
research area, with little currently presented in the literature. This study aims to 
conceive and articulate an alternative, “Start-it-Right (S.I.R.)” pedagogical structure 
relevant to first-year, Generation Z learners in design education. Three distinct S.I.R. 
studio mechanisms emerge from the mapping of secondary data on Generation Z’s 
learning dispositions to instill desired SDL behaviours, interweaving curricular design as 
to inform a studio pedagogical framework within a tutor-choreographed, heterarchical, 
team learning culture. The S.I.R. model is driven by structured design briefs along with 
cross-pollinating, peer-to-peer design critiques. The tutor’s inducement of constructive 
criticism among students progressively decreases until learners are constructing their 
own critiques to spur their self-directed learning journeys. By cultivating various non-
cognitive skills in the S.I.R studio, students are better prepared to enter the highly 
precarious, innovation-driven economy. This chapter presents a contextualized 
pedagogical structure in which numerous non-hierarchical design critiquing techniques 
and student engagement strategies can be incorporated. Keywords: formative design 
studio pedagogy; soft skills; self-directed learning; heterarchical pedagogy; cross-
pollination   

THE EMERGING KNOWLEDGE ECONOMIES AND THE CONSERVATIVE DESIGN STUDIO 

Education reformer John Dewey (1923)had famously proclaimed that “If we teach today's students as we taught 
yesterday’s, we rob them of tomorrow.” In recent years design educators have had the unenviable task of 
developing curricula for increasingly unstable employments and evolving job profiles (Davidson, 2012; Dell 
Technologies & Institute for the Future, 2017; Koh & Lee, 2008; Organisation for Economic Co-operation and 
Development, 2018). With our reliance on the trading of physical commodities and natural resources in driving our 
market (Powell & Snellman, 2004) no longer viable, we need to focus on an innovation-driven economy (Cowell, 
2006; Popkova, 2018; Powell & Snellman, 2004) contingent on knowledge production, technological output, and 
information dissemination. 
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As “Design” is projected to extend its influences into the future, design enterprises must remain agile at 
reinventing their practices (Jamieson, 2011), and adept at devising design-led creative thinking methodologies 
(Hertenstein et al., 2013; Roy & Riedel, 1997) to address looming social and economic challenges (Design 
Education Review Committee, 2019). “Design” outcomes are now being exploited and interwoven in non-allied 
fields (D’Ippolito, 2014) as design-led transdisciplinary practices. These practices will be increasingly sought after 
by an extended range of industries and public service agencies aiming to create strategic competitive advantages 
by transforming systems, experiences, and organizations (D’Ippolito, 2014; Design Education Review Committee, 
2019). For design practices operating in an expanded field, an alternative non-hierarchical design process in which 
designers co-design with non-designers will become more and more prevalent. 

Designers pride themselves on being agents of change, so it is puzzling that design educators have been faithful to 
the one-on-one, Master & Apprentice (M&A) desk critique pedagogy inherited from the 20th-century industrial 
revolution. Daily formative design studio critiques are often regarded as the pulse of design education, but the 
concept of a “studio” has remained enigmatic (Ostwald & Williams, 2008). There is no single definition of a design 
studio (Schön, 1987), despite its status and the resources that support it (Ostwald & Williams, 2008). As the 
process of designing will be increasingly democratized in the future, the appropriateness of the curiously 
unchallenged one-on-one M&A critiquing model must be questioned.  

Based on relationships drawn between relevant secondary data, the “Start-it-Right (S.I.R.)” heterarchical studio 
pedagogy results is a model pertinent to first-year Generation Z learners. As illustrated in Figure 1, the 
fundamental concepts of S.I.R.’s pedagogical structures are established with considerations of Generation Z 
learners’ learning dispositions and intertwined with pedagogical strategies that induce Self-Directed Learning 
(SDL). The resultant non-hierarchical S.I.R. studio interweaves facets of the design curriculum (content and 
structuring of the project brief with cognitive and non-cognitive learning outcomes) with pedagogy (art and 
science of facilitation during formative design critiques). This research creates an increasingly pertinent 
framework, and a context in which different design studio critiques and student engagement techniques can be 
integrated. 

Figure 1. S.I.R. model’s relational mapping diagram. 
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THE RELEVANCIES OF THE MASTER AND APPRENTICE MODEL 

With a highly precarious economy emerging amidst the Industrial Revolution 4.0, design educators must question 
the relevance of the pervasive one-on-one M&A studio pedagogical model (Liow, 2019). M&A pedagogy inhibits 
the development of design thinking skills for novice designers. Dogmatic and hierarchical practices prevail in design 
studios where the Master Tutor imposes preferred design methodologies and value systems onto learners. The 
tutor’s ritualistic method in leading studios hinders learners from building confidence and restricts the discovery of 
new insights by both learners and tutors. To avoid jeopardizing their grades, first-year design students from a prior 
STEM-based education might feel obliged to closely mimic and accept the tutor’s suggestions. Green and Bonollo 
(2003) concluded that students engaging in one-on-one desk critiques tend to heavily depend on tutors for the 
generation and resolution of their designs. The ideal discursive learning environment, in which tutors actively 
facilitate polemical discussions in a heterarchical approach, is seldom evident in our contemporary studios (Liow, 
2016). Even when faced with an international trend of funding cuts that decrease one-to-one student-tutor 
contact time, the paradigm of the studio master having a dominant hand in guiding students is rarely challenged 
(Tucker & Reynolds, 2006; Wallis & Williams, 2012). 

SELF-DIRECTED LEARNING (SDL) AS AN IMPORTANT DISPOSITION 

Lifelong learning is projected to take on a significant role in the future. The World Economic Forum (2018) 
forecasted that, by 2022, at least 54% of the workforce would require substantial re-training and upskilling to 
remain relevant. Introducing SDL mindsets into both curricula and pedagogy as a 21st-century skill (Lemke, 2002; 
Vockley & Lang, 2008; Tan et al., 2011) is thus essential in charting our academic trajectories. Generation Z’s 
education is not merely about providing essential tools/software (Sladek & Grabinger, 2014), but about instilling 
learners with necessary skills and mindsets through an SDL-focused educational structure for an ever-changing and 
globalized knowledge economy. 

Gibbons, a prolific proponent of SDL, defined it as “any increase in knowledge, skill, accomplishment, or personal 
progression that an individual selects and brings about by his or her efforts using any technique in any 
circumstances at any time” (Gibbons, 2003). SDL emerged as a formal field of study in the late 1960s, using a focus 
on instructional design to help educators understand how adults learn (Tough, 1967). In the 1990s, Grow (1991) 
shifted SDL’s research trajectory to focus on the learning process, namely learner characteristics, learning context, 
and the nature of learning itself. Grow’s Staged Self-Directed Learning (SSDL) model prioritized learners’ needs, 
stressing the importance of appropriate scaffold learning activities and tutors’ engagement in constructing 
learners’ readiness for SDL (Grow, 1991; Tan et al., 2011). Grow’s SSDL model promoted gradually releasing tutors’ 
responsibilities for knowledge acquisition to the students, transiting from Teacher-Directed Learning (TDL) to an 
SDL model. During this transition, the tutor’s role changes from “prescriptive” and authoritative teacher to Guide, 
neutralized Facilitator, and finally to Delegator. The viability of SSDL, however, is highly dependent on the tutor’s 
personal teaching practices and their beliefs about the orthodox hierarchical relationships between teacher and 
learner. 

Potential of SDL in the Design Studio 

While Tan et al. (2011) argued that SDL mindsets are innate in all learners, Gibbons (2003) and Grow (1991) 
rationalized that SDL is a gradual inductive process. Gibbons’ (2003) SDL model is conceptualized as a transitional 
advancement of three stages, with students first adopting “ownership of their learning,” then “self-managing and 
monitoring … their progress” and finally moving to an “extension of their own learning.” Tan et al. (2011) further 
expanded Gibbons’ three stages with possible behavioural indicators (illustrated in Figure 2).  
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Traditional education models have predominately operated via a TDL model in which the teacher continually 
directs learning (Gibbons, 2003), and the M&A design studio pedagogy is no exception. The impact of the dogmatic 
M&A TDL pedagogy on students’ academic growth is likened to a washing machine repeatedly on the rinse cycle, 
depriving students of opportunities to build resilience in their iterative design process by shielding them from 
frequent setbacks in their explorations. Rather than designing for and facilitating with desired SDL behaviours, 
design tutors rarely plan the gradual transition of novice learners from a TDL pedagogy to SDL. 

The S.I.R. studio takes cues from Tan et al.’s SDL behaviours indicators (from the “Ownership of Learning” and 
“Self-Management and Monitoring” stages), augmenting them with Grow’s SSDL model to create explicit tasks and 
instructions in the design brief. The conversational and explorative nature of the “problem-based learning” design 
studio is well-positioned to develop student autonomy, leading to the personal pursuit of meaning through design 
discussions and critiques.  

BEYOND HARD SKILLS — THE EXPANDED ROLE OF ACADEMIA 

With the passing of each technological revolution, the world has witnessed the disappearance of outmoded 
occupational roles and the vibrant growth of new ones. The impending Industrial Revolution 4.0 is no exception. 
The outlook for designers, however, remains optimistic. Jobs involving coordination, development, management, 
and advisory positions are considered stable. The designers’ role, often requiring human-centred approaches to 
solve complex problems, is projected to experience less dependence on artificial intelligence than other fields 
(World Economic Forum, 2018). With the rise of collaborative transdisciplinary practices, the development of 
transferable soft skills must help define educational trajectories. 

Narratives of remaining competent in traditional job disciplines late into our lives are no longer tenable. 
Academia’s roles and responsibilities must extend beyond producing technically skilled graduates to helping those 
graduates build a spectrum of non-cognitive skills. The World Economic Forum (2018) has stressed that soft skills 
such as negotiating, reasoning, complex problem-solving, ideation, emotional intelligence, and resilience are 
essential attributes for the Industrial Revolution 4.0. While the conventional format of lectures and seminars 
makes it challenging to effectively teach these skills, the discursive learning environment of “problem-based 
learning” design studio pedagogy provides ideal conditions for students to develop these skills by practising them. 
For these reasons, institutions’ role must expand to include instilling competencies of soft skills and notions of self-
directed continuing education to future-proof the careers of Generation Z learners.  

GENERATION Z’S LEARNING DISPOSITIONS AND DESIGN EDUCATION 

Generation Z refers to those born between 1996 and 2009 (Sladek & Grabinger, 2014) or 2012 (Schwieger & 
Ladwig, 2018). Very few investigations have been conducted on adolescent Generation Z students (Rue, 2018), 
especially in terms of design education. Nevertheless, secondary data were evaluated to inform potential 
trajectories in guiding the reconstruction of the design studio’s pedagogy and curricula. By tailoring instruction to 
the learning dispositions of Generation Z learners, educators can help prepare them for an increasingly precarious 
VUCA (Volatility, Uncertainty, Complexity, and Ambiguity) future. 

Collaboration as a Soft Skill 

The relentless pursuit of academic success among Generation Z learners’ has resulted in them being both goal-
orientated (Villa & Dorsey, 2017) and highly collaborative (Schwieger & Ladwig, 2018; Sladek & Grabinger, 2014; 
Rue, 2018). Duse and Duse (2016), Roseberry-McKibbin (2017) and Sladek and Grabinger (2014) have revealed 
that, despite having spent most of their lives cooperating in teams, Generation Zs are also excessively competitive 
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and individualistic. Their willingness to collaborate in teams does not equate to their inclination to participate. This 
stark contrast is intriguing. Roseberry-McKibbin (2017) substantiates this claim by describing Generation Z’s strong 
preference to work alone, even while being cooperative in team/group assignments.  

In architecture, Bryant et al. (2018) have argued that traditions of self-referential M&A pedagogies and siloed 
academic units/disciplinary practices must be examined in today’s uncertain climate. Collaboration is an essential 
attribute supporting both existing and emerging models of design-led enterprises (Bryant et al., 2018; Pressman, 
2014; Venturini, 2019). While design educators have always stressed the importance of collaboration for both 
design curricula and pedagogies (McPeek, 2009; McPeek & Morthland, 2010; Tucker & Rollo, 2003; Tucker, 2017; 
Wilson & Zamberlan, 2017), it is an uphill challenge to impart these traits in traditional studios (Smith & Hu, 2013). 
Educators’ attempts to prepare students to collaborate are solely through sporadic group and team assignments. 
Such short-spanned cooperative projects, frequently in the form of site analysis and case studies in architecture 
studios, often result in learners assembling their respective parts to form a coherent singular submission, and 
group work ceases when students embark on their individual projects (Liow, 2019).   

Criticality + Agencies = Pursuit of Meanings 

The hyper-connected Generation Zs (Sladek & Grabinger, 2014) identify themselves as boundary-less global 
citizens who are ardent about current pressing matters. In contrast to the “passive” millennials who “sat out” the 
2016 U.S. presidential election, Generation Zs are civically engaged and more determined to seek change (Rue, 
2018). With their lives centred on purposeful aims, Generation Zs are purported to develop unwavering 
commitments in achieving their goals (Sladek & Grabinger, 2014). Matching their desire to effect change with the 
empowerment of “potential agencies” hypothetically spurs Generation Zs to establish the pursuit of meaning. 
Merriam Webster’s online dictionary (2020) defines “agency” as the “capacity, condition, state of acting, or of 
exerting power.” A personal sense of agency emerges from processes of steadfast reflection, compromise, and 
negotiation (Tomanović, 2012). Educators can help tease out learners’ intrinsic motivation to structure their quest 
for meanings by bridging the design disciplines’ critical perspectives with relevant contemporary challenges. It is 
therefore vital to create curricula and pedagogies that are stepping stones in empowering students’ journeys in 
shaping their purposes in life (Duse & Duse, 2016; Gibbons, 2003).  

Craves for Structured Learning 

Generation Z learners prefer learning journeys that are highly structured and coordinated (Duse & Duse, 2016; 
Roseberry-McKibbin, 2017; Sladek & Grabinger, 2014). This has been attributed to their learning in a very 
systematic manner and being regularly aided/monitored during their childhoods (Singh, 2014) by “helicopter 
parenting: (Sladek & Grabinger, 2014). Lukianoff and Haidt (2019) define helicopter parents being overprotective 
in their children’s upbringing. Lukianoff and Haidt (2019) observed declining resilience among college students due 
to their smooth-sailing childhood experiences. Lacking stressors when young, learners’ fears were amplified, and 
confidence eroded when making decisions during their adolescence. Amidst our world’s accelerated change and 
uncertainties, Generation Z learners’ lack of mental resilience is detrimental to their academic growth and 
development of agencies in their professional endeavours. 

Risk-taking, an integral attribute of the repetitious design process, will inevitably be affected by this lack of mental 
resilience. In design studios, the gravity of its impact can be mediated with strategic pedagogical interventions. 
While Generation Z learners in an M&A studio may find comfort with the tendencies of Studio Masters reducing 
the uncertainties of the design process through explicit instruction (Green & Bonollo, 2003), this TDL approach is 
antithetical to developing novice designers’ confidence in exploring ideas within the iterative design process. 
Instead, it will deepen their dependencies, especially when their grades might be at stake. Generation Z’s appetite 
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for structured learning and the immediacy of “answers” from their tutors at their disposal appear to fuel their 
impatience with the design process. 

Limited Patience for the Iterative Design Process 

Being “digital natives” (Singh, 2014), Generation Zs are accustomed to seeking answers on the web. Their 
reluctance to consider their sources’ credibility (Rue, 2018; Sladek & Grabinger, 2014) and tendency to subscribe 
to logical fallacies with an “authoritative appeal” are detrimental to the development of critical thinking skills. In 
terms of the design process, Generation Zs’ impatience in the pursuit of a final outcome, fuelled by childhoods 
filled with on-demand entertainment and instantaneous Google results, has led to unfavourable fixated mindsets 
in the design process. 

Novice design students tend to “research” through popular design webpages, seeking quick solutions. Notions of 
celebrating the aesthetics of renowned contemporary projects, where they are merely the results of their formal 
expressions being regurgitated from earlier designs (passed off as signature styles), are troubling observations in 
the author’s first-year architecture studios. New aesthetical forms do not necessarily equate to the emergence of 
new ideas. Beginning learners can be led astray by the misconception that “design” is merely an insular activity of 
developing formal aesthetics. Students who lack the patience to build their analytical skills are at a disadvantage in 
understanding how designs are contextually derived. 

The phenomenon in which students adapt aesthetical qualities of their precedent/case studies as an argument for 
justifying their design decisions is nothing new. Goldschmidt (1998) argues that, by designing in this manner, 
students are using the precedent to demonstrate their wisdom in following prominent examples to support their 
design. Apart from mimicking images online, TDL tutors often feel inclined to “explain everything” to diffuse 
students’ cloud of confusion (Green & Bonollo, 2003), dispensing images of exemplar projects as a form of “quick 
fixes” for learners’ inspiration/adherence. After all, most tutors’ pedagogical practices mimicked their own learning 
experiences or relied on their institutions (Grasha, 1996; Goldschmidt et al., 2014; Moore, 2001). Despite first-year 
learners enjoying the certainties played out in these M&A design reviews, this process of “copying, editing, and 
pasting” results in dire repercussions for the development of agile design thinking. 

Generation Z students are also reported to have reduced patience in their communication and to crave 
instantaneous replies to their work (Opris & Cenușă, 2017; Sladek & Grabinger, 2014). While their eagerness is 
often generalized as a generational trait of self-centeredness, research has revealed that their impatience to seek 
out changes quickly is focused on yielding better results (Sladek & Grabinger, 2014). Their aim to excel 
academically is considered paramount. Being sheltered from stressors, closely monitored, and pushed to shine has 
created enormous pressure to desire immediate academic success (Duse & Duse, 2016) in feeding their extrinsic 
gratifications.  
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CONCEPTUAL FRAMEWORK - CRYSTALISING S.I.R.’S PEDAGOGICAL FRAMEWORK 

The proposed S.I.R. pedagogical framework addresses two main challenges. First, improving the career attributes 
and soft/social skills of Generation Z learners, increasing their readiness to enter an increasingly collaborative 
workforce. Secondly, initiating and inculcating lifelong SDL mindsets to anticipate skillsets and traits deemed 
essential for future job profiles (Davidson, 2012; Dell Technologies & Institute for the Future, 2017; Koh & Lee, 
2008; Organisation for Economic Co-operation and Development, 2018).  

The following sections bridge desirable SDL behaviours (Gibbons, 2003; Tan et al., 2011) with secondary research 
in mapping Generation Z’s learning dispositions and characteristics to conceptualize the S.I.R. non-hierarchical 
studio pedagogical model (illustrated in Figure 2). This resultant S.I.R. framework is characterized by the three 
distinct mechanisms impacting both the design curricula and studio pedagogy constructs. This paper focuses 
exclusively on SDL Stage 1, “Ownership of Learning” and Stage 2, “Self-Management and Monitoring;” Stage 3, 
“Extension of Learning,” is excluded here as it is less feasible to be under the purview of the design tutor.  

Figure 2. Conceptual Framework – Mapping of the SDL characteristics with Gen-Z’s learning dispositions. 
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S.I.R. Stage 01 - Ownership of Learning + Generation Z Learners

The elusive SDL jigsaw piece of unlocking learners’ intrinsic motivation, as a prelude to students taking control of 
their learning, remains a mystery. According to SDL researchers (Brockett & Hiemstra, 1994), students’ 
dispositions, readiness for SDL, and learning attributes are quintessential “cornerstones” in shaping SDL mindsets. 
In reality, not all newly enrolled learners are ready for SDL. Numerous first-year Generation Z students are 
pressured to hastily select their field of study based on interest, intuition (Parker, 2017), and, sometimes, 
according to their parents' wishes. Affinities for their chosen disciplines do not necessarily equate to them 
embarking on positive learning endeavours in developing SDL traits. These early choosers may regret their 
decisions after experiencing challenging situations (Parker, 2017), leading to attritions.  

S.I.R. Mechanism no. 01 – Relevancies of the Design Brief

Design studios cannot operate in an insular environment (Deamer, 2020), within an intellectual bubble. 
Unfortunately, our design briefs are often conceived to detach from realism for fear of deterring student creativity. 
As a counterpoint, the narrative of S.I.R.’s design brief capitalizes on Generation Zs’ desire to be globally/civically 
engaged with contemporary issues and their eagerness to affect change (Rue, 2018). Fresh perspectives and 
empathies are brought to the surface through real-world challenges (hypothetical/live projects) that serve as 
previews of how students can expand their agencies beyond academia. For example of an architecture project 
brief, for example, academics can facilitate design discussions around the United Nations’ Sustainable 
Development Goals guidelines. The United Nations seeks to address current global challenges, including poverty, 
inequality, climate change, environmental degradation, peace, and justice (United Nations., n.d).  

Sustained passion in developing their academic/career trajectories is something students learn not in lectures but, 
rather, as non-cognitive traits developed over time (Chen et al., 2015; Jachimowicz, 2019; O’Keefe et al., 2018). 
Researchers have related empowerment, affirmative effects (favourable emotions), positive engagements 
(involvement and satisfaction for work), to passion for one’s profession (Perrewé et al., 2013). The resultant 
attribute of perseverance emerges as a reliable predictor of students sustaining their efforts and interests over 
time despite failure and adversity in their education (Duckworth et al., 2007). S.I.R. tutors optimistically tease out 
these desired mindsets thru a relevant design brief and the conversational “problem-based learning” pedagogy. 

S.I.R. Mechanism no. 02 – Structured Design Milestones and Team-based Pedagogy Built Into
Curricula

It is highly beneficial to provide structured frameworks in scaffolding Generation Z’s learning (Duse & Duse, 2016; 
Roseberry-McKibbin, 2017; Sladek & Grabinger, 2014). Providing greater clarity in studio learning refers not 
necessarily to dogmatic M&A pedagogy, but to redesigning a project brief’s structure by guiding learners with 
methodical, step-by-step, linked design activities. Even with S.I.R.’s project briefs embedding degrees of certainties 
and securities (common instructions and milestones) into the iterative design process, learners eventually produce 
varying design outcomes due to their diverse interpretations.  

These shared milestones are distributed as “small wins,” bite-sized interdependent phases, presented weekly, and 
allowing for quicker resolution and feedback (Opriș & Cenuşă, 2017; Sladek & Grabinger, 2014).” Small wins are 
emotional moments often marked by struggle and/or frustration, and help learners gain momentum (Sterzinger, 
2019). Common milestones also encourage formative design critiques to be aligned across peers as breeding 
grounds for cross-pollinating, team-based pedagogy. Learners are likely to develop close camaraderie in the tightly 
knitted group. The S.I.R.’s team-based learning environment differs significantly from the ubiquitous 
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group/teamwork arrangements, where students cooperate on a singular submission on which they usually embark 
with an individualistic “divide and conquer” mindset. 

S.I.R. Stage 02 – Self-management and Self-monitoring + Generation-Z Learners

SDL’s “self-managing and monitoring” can be inculcated within S.I.R.’s heterarchical design studio’s cross-
pollinating discursive learning environment. “Self-management” is characterized by students managing their 
learning tasks, goals, and resources, while “self-monitoring” involves internal thinking processes, reflection, and 
the strategizing of improvements in their learning (Tan et al., 2011). Brockett et al. (1994) clarified that SDL is not a 
phenomenon in which students are assumed to be self-directed from the beginning; instead, tutors help 
ignite students' readiness through a methodical TDL approach in classrooms. The initial TDL teaching methodology 
does not necessarily equate to the hierarchical M&A pedagogy. In the early stages of Generation Z’s design 
education, the TDL-driven pedagogy will benefit students who have not experienced the peculiarities of the design 
studio. This inductive mode of studio facilitation gradually fades away as learners become autonomous and 
confident in leading/co-leading design critiques and their self-directing group learning sessions (Liow, 2019). 

S.I.R. Mechanism no. 03 – Heterarchical Cross-Pollinative Studio Facilitation

S.I.R.’s heterarchical pedagogy model of learning in collaborative team/group scenarios is designed to align with
Generation Z’s learning preferences (Roseberry-McKibbin, 2017; Sladek & Grabinger, 2014). The S.I.R. Studio is a
radical change for design tutors, shifting their roles from that of the sole purveyor of knowledge to that of a
neutral facilitator/coach. Rather than solely adopting Grow’s tutor-dependent SSDL model, the tutors’ transitional
roles are guided through a structured design brief with explicit assignments corresponding to varying levels of
design tasks to match the desired mode of facilitation throughout the project.

In the non-hierarchical S.I.R. studio, tutors model and instill ideal SDL (ownership of learning and self-managing 
and monitoring) behaviours as students observe and re-enact by modelling these traits in their self-directed peer-
to-peer critiques outside formal studio hours. Through this discursive approach, both learners and tutors extend 
their design knowledge as they formulate their queries and explore a broader spectrum of design solutions. Taking 
cues from Generation Z’s strong preference for active learning (Rue, 2018), tutors actively induce peer-to-peer 
cross-pollination/critique. S.I.R. tutors choreograph a safe learning environment for students to normalize failures 
as natural aspects while they discuss and negotiate throughout the iterative process. Student engagement is 
heightened as learners collectively make design decisions in collective brainstorming exercises. Furthermore, 
peers’ active participation in the tightly knitted group’s design journey ignites and sustains students’ passion for 
their projects (Perrewé et al., 2013). A typical scenario of a non-hierarchical S.I.R. studio facilitation is illustrated in 
Figure 3, below. 
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Figure 3. A typical scenario of a S.I.R. formative review (Liow, 2016). 

Engaging in “design” motivates young people. Learning through communal design activities spur the development 
of soft skills of being reflective, self-directed, and working proficiently in teams (Davis et al., 1997). The 
collaborative S.I.R. learning environment aims to spur students’ development of their non-cognitive skills, personal 
responsibility, autonomy, and to establish meanings in their SDL education journey (Candy, 1991). Moreover, both 
the World Economic Forum (2018) and Sladek and Grabinger (2014) stressed the importance of Generation Z 
students developing career traits and character dispositions such as negotiation, emotional intelligence, and 
empathy. These attributes, which are essential for the future, are often difficult to teach (Smith & Hu, 2013) and 
mostly overlooked in traditional design pedagogical methods (Hu-Au & Lee, 2017). 

ADDITIONAL PROJECTED OUTCOMES AND VALUES 

Although S.I.R is designed to develop Generation Z’s non-cognitive skills and SDL mindsets as desirable traits for 
the future, its collaborative approach stimulates the building of academic buoyancies and has the potential to be 
infused in the pedagogy of non-allied disciplines. 
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Building Learners’ Academic Buoyancy/Resilience 

Students with prior STEM education usually face initial struggles in adapting to the idiosyncrasies of the design 
studio. Uncertainty lies at the heart of teaching and learning in art and design education (Orr & Shreeve, 2019; 
Tracey & Hutchinson, 2016) and students must be able to accept and thrive on being uncertain during various 
stages of the design process (Land et al., 2008). Learners studying in an authoritative M&A environment are more 
likely to undergo prolonged stressful periods, experience diminished interest in their studies, and eventually 
withdrew from their studies (Liow, 2019). The same research suggests that, compared to the M&A model, S.I.R.’s 
cross-pollinating environment enables learners to normalize daily design setbacks and contributes to a favourable 
student retention rate (Liow, 2019).  

Martin and Marsh (2008) described this phenomenon as “academic buoyancy”—the ability to overcome the 
setbacks and challenges of everyday academic life. S.I.R. tutors enlist students’ participation and capitalize on the 
exchanges of design critiques as feedback to breed buoyant mindsets (ahmed Shafi et al., 2017). The key to 
optimizing learners’ academic results is to guide them on ways to respond to feedback and disappointments 
(ahmed Shafi et al., 2017) as “reflection-on-action” (Schön, 1991). Students cultivating close and supportive 
friendships can strengthen their academic resilience (Graber et al., 2015). Moving beyond academic buoyancy is 
the development of “mental resilience/agility.” The mental agility to deal with continual disruptions while 
preserving psychological balances in unfamiliar situations (Harari, 2018) is advantageous for the future workforce’s 
ever-changing nature.   

S.I.R. Studio Pedagogy in Transdisciplinary Applications

In recent years, Design has extended its influences into numerous non-allied fields. Martin’s “Business Design” 
(BD), as expanded from Tim Brown’s “Design Thinking” (DT) championed by IDEO, has found its way into the 
business world and as courses offered by institutes of higher learning. Entrepreneurs and organizations from non-
designing fields have capitalized on DT and BD as vehicles for creating user-centred products and services. The 
research-driven methodology, e.g. data collection through ethnographic techniques (Fraser, 2012), actively 
engages both designers and non-designers in the heterarchical design process. The design studio thus remains a 
vital incubation space/activity in which design thinking occurs from the initial stages of ideation to the validation of 
prototypes. The ethos of DT/BD lies in the invitation of consumers—being non-designers—participating as co-
designers (Fraser, 2012). Without the Master Designer dictating the process and outcome, the studio mechanism 
bears significant resemblances to the S.I.R. heterarchical studios. With S.I.R. students well-attuned to the flattened 
hierarchical working/learning culture, they will find themselves fitting comfortably into the highly collaborative, 
design-led transdisciplinary teams of the future. 

The studio model’s emergence as a pedagogical model/methodology to advance knowledge is increasingly 
interwoven into non-design disciplines. The influences of the design studio are finding their way into business 
schools (Bandera et al., 2019), STEM fields (Dionne & Huston, 2015) and creative writings domains (Carpenter et 
al., 2013). While the studio’s popularity has grown enormously with its increased relevance to non-allied 
disciplines, the pedagogical advantages of the studio would be nullified if tutors led with an instructive M&A 
approach. Unless facilitated in a non-hierarchical pedagogical framework, the studio is reduced to the pervasive 
TDL model, re-enacting the M&A pedagogy already ubiquitous in classrooms worldwide.  
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CONCLUSION – AN EMERGING MODEL OF A RELEVANT STUDIO PEDAGOGY 

The role of education is no longer to provide human resources to address the current workforce (Tan et al., 2011), 
but to develop learners’ non-cognitive traits in anticipation of an unpredictable economy. As notions of “design” 
are projected to expand through emerging transdisciplinary collaborative practices, the ubiquitous M&A studio 
pedagogy based on intuitions or tutors repeating the M&A authoritarian teaching practices they have experienced 
previously (Grasha, 1996; Goldschmidt et al., 2014; Moore, 2001) must be urgently questioned. The M&A 
pedagogy of the Studio Masters instructing from their preferred design approaches and aesthetics is contradictory 
to academia’s aim of knowledge generation.  

In conceiving an appropriate studio experience for Generation Z learners, secondary data is synthesized to shape 
the foundations of the S.I.R. studio pedagogical framework. S.I.R.’s mechanisms draw relevancies for Generation Z 
students by redesigning the curricula and the project brief, dismantling the hierarchical M&A pedagogy, and 
choreographing the discursive studio critiques, all with the aim of developing SDL mindsets and soft skills. The 
S.I.R. studio promotes structured activities to support student acquisition of agency by igniting intrinsic
motivations. As education is also concerned with character building, empowerment, enabling, and the ability to
intervene in our world, the S.I.R. pedagogy has a broader objective than simply training learners to be competent
in the design process. Students gleaning various non-cognitive skills in the S.I.R. studios are likely to be better
positioned to face an increasingly precarious future.
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