
 

 

 
Copyright Undertaking 

 

This thesis is protected by copyright, with all rights reserved.  

By reading and using the thesis, the reader understands and agrees to the following terms: 

1. The reader will abide by the rules and legal ordinances governing copyright regarding the 
use of the thesis. 

2. The reader will use the thesis for the purpose of research or private study only and not for 
distribution or further reproduction or any other purpose. 

3. The reader agrees to indemnify and hold the University harmless from and against any loss, 
damage, cost, liability or expenses arising from copyright infringement or unauthorized 
usage. 

 

 

IMPORTANT 

If you have reasons to believe that any materials in this thesis are deemed not suitable to be 
distributed in this form, or a copyright owner having difficulty with the material being included in 
our database, please contact lbsys@polyu.edu.hk providing details.  The Library will look into 
your claim and consider taking remedial action upon receipt of the written requests. 

 

 

 

 

 

Pao Yue-kong Library, The Hong Kong Polytechnic University, Hung Hom, Kowloon, Hong Kong 

http://www.lib.polyu.edu.hk 



 

 

FACILITATION OF DESIGN STUDENTS’ 

TACIT KNOWLEDGE CONSTRUCTION:  

AN INTERPRETIVE RESEARCH IN 

INTERIOR DESIGN STUDIOS 

 

 

VENKATESH, ARUNA 

 

PhD 

 

The Hong Kong Polytechnic University 

 

2021 

 

 

 

 

 

 



 

The Hong Kong Polytechnic University 

School of Design 

 

 

FACILITATION OF DESIGN STUDENTS’ TACIT 

KNOWLEDGE CONSTRUCTION: AN INTERPRETIVE 

RESEARCH IN INTERIOR DESIGN STUDIOS 

VENKATESH, Aruna 

 

 

 

A thesis submitted in partial fulfilment of the requirements for the degree 

of Doctor of Philosophy 

July 2020 

 

  



CERTIFICATE OF ORIGINALITY 

I hereby declare that this thesis is my own work and that, to the best of my 

knowledge and belief, it reproduces no material previously published or written, 

nor material that has been accepted for the award of any other degree or diploma, 

except where due acknowledgement has been made in the text. 

______________________ (Signed) 

______________________(Name of student) VENKATESH, Aruna 



Dedication 

Aacaayaa -t\ padmaad<ao padM iSaYya: svamaoQayaa. 

 kalaonapadmaad<ao padM saba`*macaairiBa: .. 

Aacharyaat paadamaadatte paadam shisyah svamedhayaa | 

Kaalena paadamaadatte paadam sabrahmacharibhihih || 

(Commentary in the Sanskrit language by Nīlakantha, 1929, Chapter 44, Verse 16, p. 

1385)

English translation: 

A student obtains one-fourth of his knowledge from his teacher. One-fourth from 

his intelligence. Another fourth from his fellow students or peers, and one-fourth 

gradually, over the course of time.  

This thesis is dedicated to all the gurus in my life: my parents, school teachers and 

university professors who have shaped me into a better learner and who have 

always ignited a passion in me to learn more.



i 

Abstract 

Through the course of their careers, designers build a repertoire of knowledge and 

expertise. Most of this vast storehouse is transformed into tacit knowledge over a 

period of time. So much so that it gets embedded into their work and becomes their 

inherent style. It is this intrinsic nature of tacit knowledge that makes it difficult to 

articulate. The transmission, communication and acquisition of tacit knowledge are 

challenging aspects of design education for tutors and educators.  Studies have 

shown that its acquisition is far more complex than is possible by the traditional 

approach of hands-on learning.   

Spatial understanding as a component of tacit knowledge in interior design is an 

area that has not been thoroughly investigated.  This explorative research aims to 

study the processes of its acquisition by interior design students in the context of 

the interior design studio.   Constructivist theories are applied to obtain a holistic 

understanding of tacit knowledge construction from three perspectives: teaching, 

learning, and studio interactions.  The position of design as a dialogue and Donald 

Schön’s Reflective Practice theory serve as a basis for the inquiry.   

The School of Design’s Environment and Interior Design (BA) programme, The 

Hong Kong Polytechnic University, was chosen as a case study for this interpretive 

research.  Eight students and respective tutors across the studios from all the years 

were keenly observed and interviewed over a period of two years.   

Findings were interpreted and synthesised into themes that provide insights into 

how tacit knowledge construction is facilitated in the interior design studio. A key 

linkage that emerged from the themes was the role of critical conversations in the 

facilitation of tacit knowledge. Critical conversations are the premises for 

developing tacit abilities such as design sensibilities, constructing meaning, and 

creating new value judgments. Tacit knowledge is both explicated and articulated 

through critical conversations. It is proposed that critical conversations should be 

used as a pedagogical tool for tacit knowledge construction. 
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The themes were developed into criteria for facilitating and acquiring tacit 

knowledge, contributing to a reference framework for design students and tutors. 

Recommendations are offered to educators that serve as guidelines to enhance the 

construction of tacit knowledge in the studio. The above contributions of the study 

can be applied to other design disciplines.  

The acquisition of tacit knowledge transforms students into efficient learners and 

enhances their capabilities as future innovators.  Tacit knowledge, therefore, needs 

to be a key element of design education. 

Changing connotations of interior space and extensions of the studio into the 

virtual realm provoke new discussions of tacit knowledge in the pedagogy and 

praxis of interior design.  The synergies between the physical and virtual infuse new 

dynamics in the studio environment. These extended dimensions broaden 

discussions of tacit knowledge in design education, suggesting implications and 

future directions for the study. 

       

Keywords: Tacit knowledge, knowledge construction, design studio pedagogy 
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 Introduction 

 The research area, context and niche 

The design studio, undoubtedly, is the favourite hangout of designers and students 

alike. It is a dynamic space where ideas, investigations, collaborations, 

confrontations and conversations find convergence through a visually charged 

environment. Embedded in its spatial manifolds are complex layers of knowledge, 

skills, activities and processes. Aptly referred to as the ‘signature pedagogy’ of the 

design profession (Shulman, 2005), the design studio’s infrastructure supports a 

flexible learning mode that “accepts uncertainty, serendipity and happenstance as 

part of the nature of education, wherein the solutions are intentionally incomplete” 

(Crowther, 2013, p. 19).  

Ingrained in the nature of design education is the tacit component of design that is 

often taken for granted; its contribution to design education is understated and 

undervalued. Pitted against a more recognisable form of knowledge that is explicit, 

Polanyi (1969) defends tacit knowledge by arguing that, “while tacit knowledge can 

be possessed by itself, explicit knowledge must rely on being tacitly understood and 

applied. Hence all knowledge is either tacit or rooted in tacit knowledge. A wholly 

explicit knowledge is unthinkable” (p. 144). Over the years, Polanyi’s seminal work 

on tacit knowledge has continued to be a primary reference point that has spurred 

several related studies in different professional fields. This research endeavours to 

investigate the facilitation and acquisition of spatial knowledge as a form of tacit 

knowledge in the context of the interior design studio that is an area not fully 

explored.  

Interest in this field stems from personal experiences in interior design practice and 

observing interior design students during practicum teaching. In both cases, the 

designing of spaces as a mysterious and tacit skill seems to be an expectation of the 

profession. Its acquisition is primarily based on the learning-by-doing model. The 
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research argues against this one-dimensional approach that tends to over-simplify 

complexities in the acquisition of tacit knowledge.  

 The problem of tacit knowledge in the pedagogy and praxis of interior 

design  

The ease at which tacit knowledge is embedded and naturalised within the act of 

design makes it that much more problematic to articulate and acquire through 

design education.  Designers often fall short of appropriately describing their 

intuitive artistry and spontaneous actions (Schön, 1985). This difficulty in 

articulation is also faced by tutors when teaching design.  

Design educators are likely to teach the way they learned as students or how they 

practised with unclear pedagogical approaches (Oygur & Orthel, 2015, p. 446). 

Conversely, as stated by Vaikla-Poldma (2003), “what we learn in school and how we 

learn it has an enormous impact on how we ultimately practice in a particular 

discipline” (p. 107).  Secondly, interior design is an established profession but with a 

more recent past compared to architecture. Therefore, defining a body of 

knowledge is an ongoing work that lacks clarity and consensus. Lastly, the tacit 

nature of design makes the sharing and acquiring of design knowledge an uncertain 

process. Perkins (2006) considers tacit knowledge as troublesome knowledge that 

students have to encounter. Very often, the “learners’ tacit presumptions” and the 

“teachers’ seasoned tacit presumptions” are lost in translation (p. 40). As a result, 

what the tutors intend to convey is interpreted differently by students. The above 

factors put novice students at a disadvantage, especially making it difficult for them 

to grapple with abstract concepts like space.  

Students might encounter another learning barrier at their next point of departure 

when they enter a professional office. In terms of skills and knowledge, they often 

feel disconnected between what they learnt and what is expected of them from the 

office. One reason could be that the design school studio’s learning environment 

fails to simulate the interdisciplinary environment of the interior designer’s studio 

(Salama, 2015).  Another reason might be that the kind of contemporary spaces that 
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the practitioner has to design differ from the sometimes abstract projects at the 

design school (Sloane, 2014). Practitioners rely on applying their working 

knowledge gained through practical experience and need to apply in-situ design 

strategies for the problems in a project (Barnes, 2015, p. 175). Judgments of design 

solutions in a real project take place in a complex context with many stakeholders 

(Vaikla-Poldma, 2003). This is quite different from a critique in Academia that 

judges students’ designs that are in themselves highly varied (Smith, 2013). 

Apart from the above challenges, an additional challenge comes from new 

connotations of interior space. In simplistic terms, interior design is about human 

in space. However, the changes in the discipline are taking it past the abstractions 

of space.  Discourses of human engagement that range from the scale of the self to 

the society are now extending towards the spheres of culture, politics and 

economics. Interior designers have to respond by repositioning themselves as 

agents of transforming human spatial experiences in changing societal values. 

Technology has emerged as a role player in further affecting interior space 

dimensions. Guerin and Martin (2004) predict that “as designed environments 

become more complex, and the public requires more of design professionals, the 

interior design practitioner’s work changes, and so does the abstract knowledge 

required to practice” (p. 19). 

In terms of interior design education, these changes warrant a re-examination of 

how the necessary skills and knowledge are acquired through existing studio 

practices. The studio plays a crucial role in providing the liminal space that holds 

certain learning concepts that, according to Smith (2013), overcome learning 

barriers and act as gateways to the professional community (p. 38). These concepts 

are inherently tacit. Spatial knowledge, for example, is a significant pedagogical 

barrier in the acquisition of design expertise for interior design students (Smith, 

2013).  

Though Perkins (2006) advocates for a constructivist response to the problem of 

tacit knowledge, the understanding of how interior design students construct tacit 

knowledge is very limited.  Another aspect that needs further investigation is that 
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the construction of tacit knowledge is a socially orchestrated act as much as it is an 

internal and self-constructed process. 

 What the research aims to achieve 

Given the above pedagogical issues, this research aims to study interior design 

students’ process of tacit knowledge construction in the Bachelor’s programme.  It 

is an explorative study that seeks to improve the understanding of students’ tacit 

knowledge construction in the context of the interior design studio.  

Objectives that underlie the intent of the research are: 

• To adopt a multi-perspective and multi-dimensional approach to study the 

phenomenon of tacit knowledge construction of interior design students 

• To conduct an in-depth study on the tacit knowledge construction processes 

of students within the setting of the interior design studio 

• To explore studio interactions between the student and the significant 

others in the tacit knowledge construction process as well as extend the 

interactive spheres to the generalised others. 

• To recommend teaching and learning strategies that can facilitate effective 

tacit knowledge construction and, in the process, improve design students’ 

self-efficacy as learners and designers 

  Formulation of the research questions 

Based on the research interest, aims and objectives, the study seeks to answer the 

following research questions: 

1. How do tutors facilitate interior design students’ construction of tacit 

knowledge? 

2. How do interior design students construct their tacit knowledge? 

3. How do social interactions in the interior design studio facilitate students’ 

construction of tacit knowledge? 
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The three research questions guide the explorative study through the perspectives 

of the tutors, students and social interactions in the interior design studio. Though 

the inquiry is primarily student-centric, an inquiry in pedagogy is incomplete 

without a holistic understanding of the influences of teaching and the learning 

environment. Implied in the questions are also cognitive and social dimensions of 

tacit knowledge construction. The questions are broad enough to allow for an 

inductive inquiry yet provide the scope for an extensive study of the phenomenon.  

 Intended contributions of the study 

Though identifying the components of spatial knowledge was not an intention of 

this research, it indicates how its tacit components are taught in each year of the 

programme. The focus on interior spaces is to underscore it as the primary concern 

of interior designers since; their approach to spatial problems is distinct from other 

disciplines. Therefore, a study on the acquisition of spatial knowledge emphasises 

the critical role of tacit knowledge in design education. Following the students’ 

trajectory of tacit knowledge construction can provide curriculum pointers for 

educators. The study offers insights for tutors and students to critically examine 

their teaching and learning approaches at a more fundamental level. It also exposes 

and brings awareness to the relationship between teaching, learning, and the studio 

environment’s social milieu. 

Studio pedagogy appropriately conforms to a constructivist form of teaching due to 

the nature of design and the studio learning environment. Tutors generate 

situations where students construct their knowledge through an interactive 

process. As interactions change over the years with changes in the learning 

experience, interpretations of learning also change. Thus, students’ perception of 

spatial problems changes over the years influenced by changes in interactions, 

which, in turn, helps them develop personal spatial theory or concepts.  

However, teaching strategies and approaches might differ. Tutors may or may not 

be aware of their pedagogical practices. The study explores and reveals existing 
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studio practices and accordingly suggests strategies that are effective in facilitating 

tacit knowledge construction.   

Interactions in the studio imply considering the dimension of design as a dialogue 

or conversation resonating with the interdisciplinary nature of interior design. 

However, the complexities of design in the present and future situations necessitate 

the consideration of the social interactive dimension in a broader context to 

enhance tacit knowledge acquisition. This includes interactions with the visual 

environment of the studio and how students learn in different environments.  

Though the study was carried out in the field of interior design education, the 

research findings might apply to other disciplines and inform non-design fields of 

education. Understanding how studio learning as pedagogy unique to design is 

instrumental in tacit knowledge construction can provoke new discussions with 

other fields. The following chapters of the literature review support the above 

claims of implications. 

 Blueprint of the research process  

Figure 1 below illustrates the steps involved in the research process. Rather than 

depicting a linear process, the diagram maps out the research activities that 

interconnect the steps in the terrain of this research. Some of the activities follow a 

cyclic process. The research questions hold a central position as they initiate the 

literature review, justify the methodology and direct the consolidation of findings. 

Themes deduced from the findings are critically discussed, and the key linkage 

identified is put forth as a proposition.  A framework and recommendations are 

suggested for facilitating tacit knowledge construction. The research concludes by 

demonstrating the achievement of the aims and objectives of the research, 

highlighting its contributions and indicates future directions in design education. 

The research structure resonates across the chapters of the thesis, bringing 

coherence to all the steps in the research process.    
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 Explanation of some terminologies used in the thesis 

Coded language in design: Communication of ideas through visual representations 

unique to each design discipline. Codes translate abstract requirements into 

concrete objects (Cross, 2006a, p. 12) 

Constructivism: Knowledge and meanings are constructed from the interpretation 

of experiences, reality is constructed through the interactions of people and their 

world in a social context and that these constructions change with new experiences 

and in new situations (Mertens, 2010; Lincoln, Lynham, & Guba, 2011) 

Design reasoning: The ability to - deal with uncertain or ambiguous problems with 

flexible approaches; shift between convergent and divergent modes of thinking and 

synthesise multiple solutions; frame ill-defined problems. The term also 

incorporates self-awareness of learning through introspection, sharing of 

experiences and evaluation of multiple interpretations and perceptions 

(McDonnell, 2015)  

Design sensibilities: “The ability to tap into intuitive qualities such as delight, beauty, 

personal meaning and cultural resonance” (Suri & Hendrix, 2013, p. 167)  

Explicit knowledge: The knowledge that is effable, articulable, communicable, 

transmittable, static, and a manifestation of tacit knowledge (Wong & Radcliffe, 

2000; Koskinen, Pihlanto, & Vanharanta, 2003; Schindler, 2015)  

Knowledge construction: “The process by which knowledge new to the individual or 

group is created, based on a generative process” (Collis & Moonen, 2005, p. 283)  

Meta-cognition:  The knowledge of one’s cognitive processes. It also includes 

monitoring of one’s learning for effective learning and the ability to reflect on one’s 

performance (Flavell, 1979) 

Meta-language of design: Language about designing that explicates designers’ 

strategies, insights and critical thinking (Heylighen, Bouwen, & Neuckermans, 1999, 

p. 219)  
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Meta-learning:  Awareness of learning. Ability to discern strengths, limitations and 

changes in learning 

Pedagogy: “The academic discipline that deals with the theory and practice of 

teaching and how these influence student learning” (Lutta, 2019, p. 205) 

Polysemy:  The quality of having multiple meanings and connections along with the 

ability to think flexibly (Georgiev & Taura, 2014) 

Tacit knowledge: Knowledge that is implicit, non-verbal, inarticulate, uncodified, 

intuitive, embodied, unexplained, and challenging to transfer. It is also associated 

with expertise, artistry and connoisseurship. Attributes include pre-reflective, 

experiential, embodied, sensuous, material and practical (Wong & Radcliffe, 2000, 

p. 494; Mareis, 2012; Schindler, 2015)   

Value judgment: “A subjective assessment based on one’s own code of values” (Value 

judgment, 2020) 
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 Concepts of knowledge and knowledge construction theories 

 Overview of the literature review 

The purpose of chapters 2, 3 and 4 on literature review is to have an academic 

discussion on relevant scholarly sources on the area of study, to position the 

research in an academic and paradigmatic context, to develop a conceptual 

framework to guide data collection and to identify knowledge gaps that the study 

can address. A comprehensive understanding of the research topic is achieved by 

critically examining key concepts and theories from a broader to a narrower 

perspective.  

Chapter 2.1 introduces the various perspectives of knowledge that broadly lie along 

the positivist to non-positivist spectrum. It then proceeds to discuss the 

classification of knowledge pertaining to design knowledge and its epistemological 

roots. Dichotomies of design knowledge that often co-exist in design activities and 

processes are brought up in chapter 2.3. Chapter 2.3.1 focuses on the meanings, 

dimensions and characteristics of tacit knowledge. 

Understanding various knowledge classifications sets the background for delving 

into Constructivism and its related theories in Chapters 2.4 to 2.7. Chapter 2.8 

summarises the chapter by identifying the conditions of knowledge construction 

and proposing a definition for tacit knowledge construction.   

 Paradigmatic perspectives and different classifications of knowledge 

Knowledge is a vast and elusive term in philosophical discussions. Dating back to 

the Greeks, Plato defined knowledge from a rational-reasoning perspective as 

“justified true belief” (in Bolisani & Bratianu, 2018, p.2).  Descartes’ rationalism was 

based on the Cartesian dualism of the mind and body. Opposing rationalism was 

Aristotle’s empiricism that emphasised that knowledge is created through a sensory 

perception of the real world (Bolisani & Bratianu, 2018). Along similar lines is 

existentialism, where knowledge is subjective to human actions. Pragmatist ideas 
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relate to practical consequences of a proposition, rejecting unpractical ideas 

(Heylighen et al., 1999, p. 213; McDermid, n.d, para.1).  

Epistemologies broadly lie between the positivist and non-positivist spectrum. 

Positivism, popularised by Comte, embraces knowledge that is verifiable, objective 

and scientific (Crotty, 1998). Positivist epistemologies imply three dichotomies of 

separating means from ends, research from practice and knowing from doing 

(Schön, 1983, p. 165).  

Popper (1979) discerns two kinds of knowledge: subjective knowledge (the self 

knows) and objective knowledge (it is known).  Challenging the traditional 

approach to knowledge, he argues that the mind is active in pursuing knowledge 

such as problem-solving rather than a passive intake of information.  His 

epistemological model comprises of three worlds of knowledge, (1) The world of 

physical objects or states, (2) The world of consciousness, mental states or 

behavioural dispositions to act and, (3) The world of objective contents of thought, 

mainly scientific and poetic thoughts or works of art (Popper, 1979, p. 106). He 

stresses that the subjective world (2) is dependent on the objective world (3) for the 

development of knowledge.  

Non- positivist epistemologies such as constructivism/constructionism explored in 

the next chapter are less concerned with objective truth. They emphasise 

knowledge constructed through human interactions in a social context (Crotty, 

1998). It is not to say constructionists reject objectivity. Knowledge in social 

constructionism is in a continuous dialectic process; “it is learned as objective truth 

in the course of socialisation and thus internalised as subjective reality” and then 

externalised as objective truth (Berger & Luckmann, 1991, p. 84). 

An example of this epistemology is Schön’s Reflective Practice model (Chapter 

2.3.6) that posits that “inquiry is a transaction with the situation in which knowing 

and doing are inseparable” (Schön, 1983, p. 165). Reality is constructed by the 

inquirers when they frame the situated problem; they decide the means and the 

ends to solve the problem. That is, problem-solving becomes a part of problem-
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setting. Hypothesising and testing are done at the same time. Thus, practice and 

research are not separated.  

From a different angle, post-structuralism claims that subjective knowledge is not 

the antithesis of objective knowledge. Belsey (2002) reasons that for post-

structuralists, “what is outside the subject constitutes subjectivity; the subject invades 

the objectivity of what it knows” (pp. 103-104). Philosopher Derrida subscribes to 

this line of reasoning and also maintains that reality cannot be described (Crotty, 

1998).  Whereas for Foucault, power generates reality and meaning (Crotty, 1998). 

In his view, “the transmission of knowledge involves instruction; learning entails 

submission” (Belsey, 2002, pp.  81-82).    

Table 1 summarises the above perspectives of knowledge along the positivist to 

non-positivist spectrum. 

 

 

Early classification of knowledge mainly by Aristotle and other Greek philosophers 

were distinguished as epistêmê (knowledge about things or abstract generalisation), 

technê (how to do things such as a craft), phronêsis (practical and social wisdom) 

and mètis (conjectural intelligence). More broadly, they may be categorised as 

theoretical, practical, and productive. Gilbert Ryle’s distinction between ‘knowing 

Proponent/ theory Perspectives of knowledge 

Descartes’ Rationalism The dualism of mind and body 

Aristotle’s Empiricism  Created through sensory perceptions 

Existentialism Subjective to human actions 

Pragmatism  Acquired through practical applications 

Popper’s three worlds The mind is active in the pursuit of knowledge 

Constructivism/ Constructionism 
Constructed through human interactions in social 

contexts 

Schön’s Reflective Practice 
No separation of knowing & doing, means & ends, 

practice & research 

Post-structuralism 
Subject and object are not separated. Power 

relations determine the transmission of knowledge 

Positivism/

Objectivity 

Non- positivism/ 

Subjectivity 

Table 1: Perspectives of Knowledge 
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how’ and ‘knowing that’ is interpreted as tacit and explicit knowledge (Baumard, 

1999, pp. 53-54; Adloff, Gerund, & Kaldewey, 2015, p. 8). Contemporary 

classifications of knowledge are (a) Procedural, such as knowledge of designing, (b) 

Declarative or propositional knowledge, such as knowing-what and, (c) Functional 

knowledge, that is an application of declarative knowledge (Biggs & Tang, 2007, p. 

72; Uluoğlu, 2000, p. 40). Propositional knowledge can be made explicit, while 

non-propositional knowledge remains tacit (Niedderer, 2007). 

The general association of procedural knowledge and declarative knowledge with 

tacit and explicit knowledge, respectively, seems an incomplete picture to 

Niedderer (2007).  Instead, she prefers to categorise them as propositional and 

procedural knowledge linked with the third category of experiential knowledge. 

Another replacement is suggested by Heylighen et al. (1999), who substitute 

tacit/explicit with personal/universal. They add another distinction of knowledge as 

a whole versus parts or design (concepts) versus domain (component) knowledge 

that they, in turn, use to distinguish active and passive ways of knowing.  The 

passive mode is a scientific, objective way of knowing, whereas the active is a 

subjective, constructed mode of knowing (pp. 216-217).  

Based on theoretical perspectives, Van Aalst (2009) distinguishes three modes of 

knowledge as, ( 1) Knowledge sharing refers to transmitting of information based on 

the transmission theory of communication, (2) Knowledge construction refers to 

the “processes by which students solve problems and construct understanding of 

concepts, phenomena, and situations, considered within cognitive psychology” (p. 

261). It is situated and reflective, can be individual or social, which leads to the 

restructuring of knowledge, developing new concepts and meta-conceptual 

knowledge, and (3) Knowledge creation refers to understanding and knowing 

mediated by intellectual or creative artefacts shared by the community.  The 

mediation avoids the split between “learning as the acquisition of mental 

representations and learning as participation” (p. 264).   

Alternatively, Koskinen et al. (2003) categorise knowledge as (1) Epistemological 

manifestations in cognitivist epistemology that relate knowledge from the 



 

14 

 

environment to prior internal frames of reference and (2) Autopoietic 

epistemology, which claims knowledge is produced from existing knowledge. 

Autopoietic epistemology is subjective, context-dependent and situation sensitive, 

the transmission of which cannot be made explicit (pp. 283-284). Goldschmidt 

(2019) discusses three forms of knowledge as cognitive (operational), general (from 

experience) and disciplinary (professional knowledge) and the ways of acquisition 

of disciplinary knowledge in the studio. 

In terms of design knowledge, knowledge is generated from the conceptual synergy 

of noesis or design thinking) and poiesis that is the act of designing (Narváez, 

2000). Narváez categorises design knowledge according to fields of design 

knowledge that include, (1) The Object – the tangible materialisation of the poietic 

act of design (p. 47), (2) The Project – it is poieitic in nature that includes ideation, 

communication, perception and social conditions (p. 48) and, (3) The Conceptual 

Meta-structure of Design – the domain that encompasses all the studies of objects 

and projects (p. 48). Though design knowledge results from the relationship 

between the human and the object, it also belongs to the socio-critical category of 

knowledge which is transformational and emancipatory in nature (Narváez, 2000).  

Cross (1999, p. 6) believes that people, processes and products are sources of design 

knowledge. Based on these sources, he classifies design research on the taxonomy 

of: 

• Epistemology – the study of designerly ways of knowing or the human ability 

to design and how it can be nurtured in design education 

• Praxiology - the study of the practices and processes of design or the tactics, 

strategies and use of techniques in designing 

• Design phenomenology - the study of the form and configuration of artefacts 

or knowledge contained in forms, materials and finishes 

Table 2 summarises and re-classifies the above classifications of knowledge with 

associated synonyms that are applicable to design knowledge. 
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Tacit Explicit 

Cognitive Productive 

 

 Design knowledge  

Design knowledge is characterised by dichotomies such as tacit—explicit, 

subjective-objective, declarative-procedural, based on various epistemologies (Ma, 

Xin & Poggenpohl, 2009, p. 1110), some of which were introduced in the previous 

chapter. Ma et al. refer to Schön’s (1988) explanation of the fundamental tensions 

within the dualities of design knowledge. Schön (1988, pp. 181-182) studied these 

embedded tensions through the situated practice of designers that raise questions 

of:   

1. Tacit and explicit – how they retrieve and articulate their knowledge  

2. Uniqueness and generality – what are the bases for their reasoning and 

judgments  

3. Generativity and cumulativeness – how can they generate new ideas or forms 

by building on prior knowledge   

4. Plurality and commonality – how do different designers collaborate and agree 

on something to be built  

Epistêmê & Phronêsis 

Knowing-how 

Non- propositional 

Procedural 

Personal 

Disciplinary 

Experiential 

 

 

Technê 

Knowing-that 

Propositional 

Declarative/functional 

Universal 

General 

Experiential 

Noesis 

Mental representations 

Mètis 

Constructing concepts 

 

Poeisis 

Praxis 

Technê 

Creating artifacts 

Table 2: Classifications of Design Knowledge 
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Though he identifies the repertoires of types and rules that designers access, tacit 

components are still embedded within them. Dichotomies that are seemingly in 

conflict with each other co-exist in a ‘dynamic intermediate spectrum’ (Ma et al., 

2009, p. 1110).  

The designer constantly oscillates between active and passive ways of knowing in 

the act of designing. It is this “dynamic balance is what makes teaching 

(architectural) design so extremely difficult” (Heylighen et al., 1999, p. 217). The 

perseverance of an apprentice model of teaching that relies on individual 

experiences of tutors, a lack of generic content of design knowledge (Uluoğlu, 

2000) and the predominant tacit component of design only add to the predicament 

of design teaching. Uluoğlu (2000) analogises the explication of tacit design 

knowledge to an opaque veil, where design teaching aims to “make that opaque veil 

turn into a transparent one; then, and only then, it becomes possible for the 

(architecture) student to organise his/her experiences in a conscious and meaningful 

way” (p. 33).  

The following sub-chapter focuses on the tacit component of design knowledge to 

understand its dimensions and characteristics through various literary perspectives.   

 Tacit knowledge 

History, meanings and theorisations 

Historically, tacit knowledge has been discussed and debated in philosophical and 

epistemological studies. It has been positioned against explicit, discursive or 

propositional forms of knowledge and challenged with rationalist questions on its 

validity (Adloff et al., 2015, p. 8). However, a rationalist orientation was criticised by 

design researchers who sought a practice-based approach that included creative, 

intuitive and tacit aspects of design. The practical approaches of design and tacit 

knowledge share a common attribute of non-verbal activities (Mareis, 2012, p. 63). 

A complex term to define, tacit knowledge may be summarised using the following 

words: implicit, non-verbal, inarticulate, uncodified, intuitive, embodied, 
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unexplained, and knowledge that is difficult to transfer (Wong & Radcliffe, 2000, p. 

494). Mareis (2012) adds the terms expertise, connoisseurship and intuition. 

Schindler (2015) summarises attributes of tacit knowledge such as pre-reflective, 

experiential, embodied, sensuous, material and practical.  Since the ‘tacit’ has no 

universalist definitions, Adloff et al. (2015) direct our attention to conceive tacit 

knowledge as “something that transgresses disciplinary boundaries as well as the 

boundaries between the academe and everyday life” (p. 12).  

Michael Polanyi, credited for the oft-cited definition of tacit knowledge as “we 

know more than we can tell” (1966, p. 4), suggests the difficulty in communicating 

certain types of knowledge that are termed tacit. Such knowledge can be 

demonstrated, but it relies on the learner’s ability to catch the meaning of the 

demonstration (p. 5). Polanyi mentions the concept of indwelling, where the tacit is 

embodied and interiorised within the knower (p. 16). He further argues that the 

indeterminacy of problem-solving is based on the concept of indwelling and not on 

positivist philosophies. His concepts and theories have been widely adopted in 

various fields.  

Drawing from Polanyi’s concept Donald Schön (1985) questions the application of 

technical rationality in teaching artistry in architectural education. Acquisition of 

artistry is difficult to describe because, according to him: ”Our knowing is ordinarily 

tacit, implicit in our patterns of action and in our feel for the stuff with which we are 

dealing. It seems right to say that our knowing is in our action” (Schön, 1985, p. 21).  

When design practitioners encounter surprises in the act of problem-solving, a 

process of ‘reflection-in-action’ (p. 23) is triggered, which explicates their ‘tacit-

knowing-in-action’ (p. 21). 

Cognitive and social dimensions 

Central to the notion that tacit knowledge is individualistic and internalised is the 

role of the body, from which we come to experience a situation (Polanyi, 1966, p. 

15). When a situation is experienced, the sensory systems produce mental or 

amodal representations of the visual, auditory, action, emotional or motivational 
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experiences (Ignatow, 2007). New learning occurs when mental representations are 

constantly changed due to environmental effects (Koskinen et al., 2003, p. 283). 

However, since knowledge is produced, not imported, it is a self-productive process 

that is context and situation-dependent (p. 284). Moreover, it is not abstract, 

“perceptions, sensations, and bodily and emotional states are disassociated from 

mental representations . . . . knowledge is fundamentally embodied” (Ignatow, 2007, 

p. 121). However, the argument that the body and not the consciousness is a pre-

reflexive agent of tacit knowledge is only possible through social experiences or 

relationship of the body with other agents and the world (Loenhoff, 2015, p. 34). 

Tacit knowledge shares an intrinsic relationship with the phenomena of presence, 

that is, “situations of spatial and temporal conspicuousness which are perceived non-

reflexively” (Adloff et al., 2015, p. 14). The explication of tacit knowledge in 

situations of presence implies it is socially acquired and cultural-specific. 

Mareis (2012) is concerned that emphasis on tacit knowledge as an innate ability of 

designers overlooks its socio-cultural dimension. She refers to sociologist Pierre 

Bourdieu’s concept of habitus that refers to a structure of sensibilities, dispositions, 

or taste ingrained in an individual gained through collective experience and 

determined by existing social or cultural conditions. (p. 69). Loenhoff (2015) states 

that tacit knowledge is collective, differentiated and context-specific. It is “socially 

shared, because it is the result of agents’ successfully coordinated and co-produced 

action” (p. 25). Koskinen et al. (2003) have explored kinds of social engagements 

that provide tacit knowledge acquisition in a project work context (p. 281). They 

conclude that trust, language, corporeality, face-to-face interaction, situation and 

context are factors that affect, facilitate or enhance acquisition and sharing of tacit 

knowledge. 

Explicit knowledge 

Explicit knowledge is regarded as knowledge that is effable, articulable, 

communicable, transmittable, static, and a manifestation of tacit knowledge (Wong 

& Radcliffe, 2000; Koskinen et al., 2003; Schindler, 2015). It can be “transmitted 
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from one person to another through informal, systematic languages or codes” (Wong 

& Radcliffe, 2000, p. 495).  

Design language, being predominately visual, contains codes to explicate the tacit. 

Drawings and models are examples of such visual representations (Ferreira, 2018). 

When designers externalise their conceptual ideas through sketching, they discover 

unexpected aspects of the design problem. The implicit visuospatial features of the 

depictions in a particular design situation enable them to generate new ideas 

(Suwa, Geo & Purcell, 2000, p. 540). Computer sketching fails to emulate free-hand 

sketching because the algorithms are incapable of taking imagery leaps to “create a 

match between a totally new pictorial configuration and some previously stored 

information that may be encoded in an altogether different way” (Goldschmidt, 1994, 

p. 165).  

Schindler (2015) reasons that tacit knowledge can be explicated via a certain degree 

of experience and expertise apart from using visual examples.  However, she 

concludes that sensuous knowledge is difficult to convey due to the subjectivity in 

experiences (p. 17).  

From the perspective of Bofylatos and Spyrou (2017), artefacts that exhibit traces of 

tacit knowledge are also mediators in abductive, inductive and deductive design 

processes and a transmitter of cultural values. As a craft closely related to tacit 

knowledge of the material, the artefact is co-created between the craftsperson and 

user.  However, it cannot be communicated explicitly (p. S4429). 

Thus it is the implicit nature of design that makes its explication problematic. The 

learning-by-doing pedagogical system or the ‘designerly ways of thinking’ that 

students are expected to learn makes it confusing for them as well as for teachers 

who need to explicate their knowledge (Van Dooren, Boshuizen, Van Merriënboer, 

Asselbergs, & Van Dorst, 2014). Citing Schön’s concept of ‘knowing-in-action’ and 

Kolb’s Experiential cycle, Van Dooren et al. (2014) suggest that learning, like 

designing, is a “continuous process of doing and making explicit” (p. 55).   
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Wong & Radcliffe (2000) argue that design knowledge has elements of the tacit 

and the explicit that are intertwined or lie in varying degrees of a spectrum. They 

identify the need to access tacit knowledge to apply explicit knowledge. Tacit 

knowledge can exist in weak or strong forms (Adloff et al., 2015). While the weak 

forms can be easily explicated, “a one-to-one representation of tacit knowledge is 

never possible”. In translating the tacit into explicit, that tacit gets transformed. 

Therefore there is an assumption that “there cannot be any explicit knowledge 

without tacit knowledge” (Adloff et al., 2015, p. 13).  

Instead of the tacit or explicit, Shotwell (2015, pp. 172-174) uses the umbrella term 

‘implicit understanding’ categorised as:  

1. Practical or skill-based forms of understanding  

2. Somatic understanding or socially situated embodiment  

3. Tacit or presuppositional knowledge that is not-currently-explicit, such as 

beliefs or prejudices   

4. Affective or emotional understanding 

The discourse on tacit knowledge has also gained prominence in organisational 

studies. Nonaka and Takeuchi’s (Adloff et al., 2015, pp. 10-11; Niedderer & Imani, 

2009) widely applied SECI model identifies the models of knowledge conversion 

from the tacit to the explicit as:  

1. Socialisation or sharing of experiences - tacit to tacit 

2. Externalisation or articulation -tacit to explicit  

3. Combination - explicit to explicit  

4. Internalisation through learning-by-doing and reflection - explicit to tacit  

New knowledge is constantly created in this dynamic conversion process. Niedderer 

& Imani (2009) disagree that knowledge can be converted and propose a model for 

knowledge transfer in research. Their research contributes to understanding the 

holistic nature of knowledge, that is, the existence, flow and management of tacit 

and explicit knowledge in different stages of research.  Narváez (2000) urges to 

balance logical and intuitive thinking in design education and practice in a similar 
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vein. She believes that creative processes are incremental rather than improvised 

built on previous knowledge and are “ripened through self-reflection, experience and 

evaluation of the generated elements” (p. 49).   

In conclusion, design knowledge thus encompasses knowing-how (tacit) and 

knowing-that (explicit), involves thinking and doing, is situation-bound, 

constructed in social contexts and mediated through design artefacts. It 

necessitates understanding how knowledge is constructed and discussed through 

epistemologies and theories in the following sub-chapters. 

Tacit teaching and learning  

“Tacit teaching refers to the many forms of informal instruction—some intentional, 

some unintentional, and some difficult to categorise simply as one or the other—by 

which skills, capacities, and dispositions are passed along within a domain of 

practice” (Burbules, 2008, p. 668). Reflecting on Ludwig Wittgenstein’s teaching 

approaches that included dialogical teaching forms, thought experiments, 

diagrams, pictures, examples and parables, Burbules (2008) challenges 

standardised forms of teaching intended for explicit learning outcomes (p. 668). All 

forms of teaching entail tacit teaching due to language limits, the teaching of know-

how, habitual activities, or the hidden curriculum. Correspondingly, learning has an 

element of tacitness and maybe even uncertainty to the learner who has 

internalised the teaching (p. 672). Critical thinking, creativity, learning to ask 

questions, upbringing and moral character are examples of tacit learning areas. 

Tacit teaching may be an effective approach because indirect teaching can result in 

important inferences and connections that provide scaffolding and guide the 

formulation of individualised understanding (p. 672).    

Then again, this kind of approach that is favoured in design education leads to 

creating design education myths. The use of minimal guidance, especially for 

novice designers, as already mentioned, causes learning misconceptions (Van 

Dooren et al., 2014). Discussions in the studio tend to be focused on the design 

product, but to become designers, “students have to learn the process of designing” 
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(Van Dooren et al., 2014, p. 69). Yet, this aspect is left out or remains implicit in the 

dialogue between teachers and students. According to Van Dooren, Van Dorst, 

Asselbergs, Van Merrienboer and, Boshuizen (2019, p. 81), thinking processes in 

design studios are barely articulated because:  

1. Complex skills and actions cannot be made (completely) explicit  

2. Teachers have (mis)conceptions about (design) education regarding minimal 

guidance for novices   

3. It is just common use in the design studio tradition  

Van Dooren et al. (2014, p. 58) propose a framework with five generic elements to 

make the design process explicit and develop a vocabulary for the discussion. These 

elements are:  

1. Experimenting or exploring and deciding – diverging and converging  

2. Guiding theme or qualities – an inspiring direction  

3. Domains or work fields  

4. Library or frame of reference  

5. Having a laboratory – the visual language of sketching and modelling  

Making explicit the design process can speedup up their learning process, make it 

more effective and build their confidence (Van Dooren et al., 2019, p. 98).    

Studies of Suwa et al. (2000) on the cognitive processes of an architect reveal the 

connections between “unexpected discoveries and the invention of new design 

requirements” (p. 541). They suggest that educators encourage students to 

intentionally search for unintended and implicit visuospatial features in their 

sketches rather than offering abstract advice on problem-finding (p. 565). The 

second implication is that of learning from experience. Conceptual ideas that were 

dynamically constructed through the mediation of tacit knowledge gets converted 

into a generalisation of concepts that can be applied in the future, thereby 

expanding the articulatable knowledge (p. 566). 



 

23 

 

The relationship between the constructivist educational theory and the tacit 

acquisition was studied by Andjomshoaa, Islami, & Mokhtabad-Amrei (2011) in 

architectural education (p. 213). The knowing-how skills in architecture and the 

complexity of solving problems have their domain in tacit knowledge. Therefore, 

“acquisition of tacit knowledge in architectural design education can be defined as 

pedagogical efficacy” (p. 216). Shifting the focus from design as merely an activity 

taught through instruction, they draw attention towards knowledge-based design 

processes that can be taught through constructivist approaches. They empirically 

tested constructivist applications in an architectural studio project by utilising a 

computer-aided design that aided the construction of more meaningful learning 

and deeper understanding (p. 221). In turn, this leads to the retention of knowledge 

for a longer time resulting in the generation of tacit knowledge (Andjomshoaa et 

al., 2011). 

As a last remark, it must be pointed out that the assessment of tacit knowledge can 

be tricky and complex. As identified by Giloi (2014), part of the problem lies in the 

intermixing of tacit and explicit elements in the theory and practice of design. 

Secondly, assessment is based on the “tacit understanding of the assessor” and 

arrived at through “negotiated and discussion” (p.235). A lack of clarity and 

explicitness of the assessment criteria can hinder students’ epistemic access to 

disciplinary knowledge. It has implications on how students judge the value of the 

discipline (Giloi, 2014). 

To conclude, tacit knowledge is often under-prioritised and questioned as a 

legitimate form of knowledge (Niedderer, 2007). It can be argued that it is due to 

the nature of its implicitness that leads to the construction of knowledge and 

meaningful learning. Secondly, its inseparability with explicit knowledge in a 

dynamic knowledge conversion process makes it an essential determinant for life-

long learning in design education and practice.    

Table 3 summarises the dimensions, features and models of tacit teaching and 

learning. 
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 Constructivism  

Definition and theories 

The Constructivist theory assumes that knowledge and meanings are constructed 

from the interpretation of experiences, reality is constructed through the 

interactions of people and their world in a social context and that these 

constructions change with new experiences and in new situations (Mertens, 2010; 

Lincoln et al., 2011). 

Contrary to the belief that Constructivism is solely cognitive in nature, there are, in 

fact, two notions of Constructivism – cognitive and socio-cultural or psychological 

and interactionism (Cobb, 2005). In the view of cognitive theorists, construction of 

knowledge is an internal activity in the mind of the learner. Jean Piaget’s cognitive 

model focuses on two processes – assimilation – the perception and interpretation 

of new experiences adapted to fit pre-existing cognitive schema and 

History Features 
Cognitive 

dimension 

Social 

dimension 
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Models/ 

Theories 
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Polanyi’s 

indwelling 

Schön’s 

reflection-in-

action 

Bourdieu’s 

concept of 

habitus 

Non-verbal 

Difficult to 

transfer 

Difficult to 

communicate 

or articulate  

Demonstrated 

Intertwined 

with explicit  

Context and 

situation-

dependent 

Embodied 

experiences  

Internalised 

Mental 

representations 

Amodal 

representations 

Mental models 

change with 

social 

experiences 

Sensory & bodily 

experiences 

Collective 

Differentiated 

Socio-cultural 

context-

specific 

Languages 

Drawing 

codes 

Sketching 

Experience & 

expertise 

Artefacts 

Koskinen’s 

social 
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efficacy using 
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Table 3: Tacit Knowledge Characteristics and Theories 
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accommodation – alteration of pre-existing schemas through reflective abstraction 

and equilibration (Fosnot, 2005). This theory has been supported by Von Glaserfeld 

(2005, pp. 13-18), an advocate of radical Constructivism who held that since 

perceptual and conceptual models are unique to an individual, constructs of people 

may be compatible but not necessarily the same. Creating meaning from 

experiences is an important point of departure for Constructivism from cognitivist 

theories (Ertmer & Newby, 2013).  

Constructionism developed by Papert views learning as knowledge structures built 

through internal actions (Ackermann, 2001, p. 4). Ackermann adds that “Papert is 

interested in the dynamics of change. He stresses the fragility of thought during 

transitional period . . . . always points toward this fragility, contextuality, and 

flexibility of knowledge under construction.” (2001, p. 8). Papert’s extensive works on 

computer technologies led him to envision a ‘computer culture’ of new ways of 

learning, thinking and interacting in computational environments that serve as 

alternatives to traditional environments. Thus he seeks to “bridge the gulf between 

technical-scientific and humanistic cultures” (Papert, 1980, p. 183). 

Well-known socio-cultural perspectives of Constructivism, such as Vygotsky’s Zone 

of Proximal Development and Bruner’s Scaffolding theory, highlight the effect of 

social interactions on learning. Both of these psychologists were interested in the 

role of communication or dialogue in effective learning and the joint construction 

of meaning between the participants (Fosnot & Perry, 2005). 

Often used interchangeably, Crotty (1998) clarifies that Constructivism has a 

cognitive focus on meaning-making. In comparison, constructionism focuses on the 

“collective generation (and transmission) of knowledge” (pp. 68-69). He prefers the 

term social constructionism that is applicable in historical and cultural specific 

situations. Symbolic representations such as stories, metaphors or models 

constructed in cultures allow for semiotic spaces where meaning is negotiated. 

Reflection on the representations produces new constructions (Fosnot & Perry, 

2005). As a system of symbols, the semiotic concept of culture proposed by Geertz 

(1973) pre-exists and is inherited by people from the community (p. 45). Language 
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and thought are of particular importance here that together construct and 

transform experiences. “If language provides the structure and content of our 

thought, then in a fundamental way what we say is what we think” (Burr, 1995, p. 

44).  

On the other hand, Cross (2006a) argues that the non-verbal and image-driven 

stage of cognitive development is often neglected in education. It is the 

characteristic cognitive mode that designers operate in and is on equal footing with 

higher levels of cognition such as language and numeracy usually associated with 

the humanities and the sciences.  

Figure 2 maps the characteristics of Constructivism.  

 

 

 

 

 

 

 

Teaching and learning 

The interaction between the learner and the environment creates knowledge in the 

constructivist view. The situation determines this interaction. The current situation 

is interpreted based on knowledge constructed by previous interactions. Prior 

knowledge is just not retrieved but assembled from “diverse sources appropriate to 

the problem at hand” (Ertmer & Newby, 2013, p. 56). Meanings and understandings 

constantly change, as will the creation of new concepts that evolve in each 

situation. As this implies a deeper form of learning, constructivist approaches are 

more effective in “advanced knowledge acquisition”, where learners develop the 
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Figure 2: Characteristics of Constructivism 
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“conceptual power needed to deal with complex and ill-structured problems” (Ertmer 

& Newby, 2013, p. 57). However, Perkins (1991) argues that constructivist learning 

imposes a cognitive load on learners who face the daunting task of developing 

complex mental models independently. To overcome such pitfalls, he recommends 

that adequate scaffolding can help learners relate prior naïve intuitive models to 

newly constructed models, thereby employing a ‘conflict-deferred’ strategy (p. 19). 

Constructivists place a strong emphasis on the learner's active engagement in the 

educational process. It is critical that teaching has to facilitate the effective 

construction of meaning by providing relevant and authentic contexts for 

experiences.  Collaborative learning and social discussions expand and take the 

learning to a higher level.  As students use prior knowledge to analyse and interpret 

new situations, the teacher’s role is to supervise and guide the construction 

processes.  An indication of progress from a lower to higher knowledge continuum 

is when students think like professionals. That is, they move from a ‘knowing-that’ 

to a ‘knowing-how’ level by utilising reflection-in-action in unfamiliar situations 

(Ertmer & Newby, 2013, p. 60). 

Driscoll (2005, pp. 393-402) outlined the following conditions of constructivist 

learning. Some of these suggest teaching strategies utilised by constructivists:  

• Embed learning in complex, realistic and relevant environments – dealing 

with ill-structured problems and in multiple contexts 

• Provide for social negotiation as an integral part of learning – 

communication and collaborating in learning using computer technologies 

• Support multiple perspectives and multiple modes of representation – using 

hypermedia to provide a flexible knowledge base through multiple sensory 

modes 

• Encourage ownership in learning - students are active producers of their 

knowledge, teachers act as facilitators and guides  

• Nurture self-awareness in the knowledge construction process – reflexivity as 

an attitude helps students to be critically aware and defend the beliefs that 

help them understand multiple perspectives 
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Based on constructivist theories, Biggs and Tang (2007) have devised Constructive 

alignment, a model for outcomes-based education. In short, this model is an 

alignment between teaching/ learning activities, teaching strategies, intended 

learning outcomes and assessment tasks.  They consider Constructivism as an 

effective learning theory as it brings about a “conceptual change” in learning and is 

“not just the acquisition of information” (p. 21). 

Use of technology/online 

Ertmer and Newby (2013) acknowledge that the explosion of the internet as an easy 

access tool to information has transformative implications on the learning process. 

It has enabled a ‘knowledge-building’ and a ‘knowledge-sharing’ system where 

knowledge no longer resides in the individual but others (p. 66). The technology 

has generated a new kind of students or digital natives, who have rewired thinking 

processes capable of visual and social learning from informal learning sources. 

Doing as a learning approach is more important to them than knowing and 

conversation, such as in images, words or multimedia, “has become the current 

driver in learning” (p. 67). 

Teaching methods that embrace technology can provide multiple platforms to cater 

to 21st-century skills of problem-solving, critical thinking, creativity and 

collaborative working (Ermer & Newby, 2013, p. 68). By overcoming geographical 

and time restrictions, technologies can broaden communities of learners to 

incorporate multi-disciplinary approaches to complex problem-solving.  However 

Constructivism remains the relevant and dominant learning theory.  The use of 

online and software systems can empower a constructivist learning environment 

(Driscoll, 2005). For example, Kurt (2011) promotes the excessive use of digital 

technologies such as databases, virtual realities and the internet to foster a student-

oriented approach in an architectural studio. She further proposes a hybridisation 

of “traditional and constructivist attitudes in studio environment” (p. 3983). 

Therefore, though the learning tools, learners, teaching methods and learning 

contexts have changed, “understanding is very likely still being constructed in ways 
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similar to the past, only with increasing opportunities to construct that knowledge 

24/7” (Ertmer & Newby, 2013, p. 69).  

 Symbolic Interactionism 

Symbolic interactionism is a theory derived from the works of sociologists George 

Herbert Mead and Herbert Blumer. It is mainly concerned with symbols, meaning 

and interpretation, and focuses on the interactive relationships of the self with 

society and the environment (Mead, 1962; Blumer, 1969).  According to Blumer’s 

three premises, humans act towards things based on the meanings they have for 

them, meanings arise out of social interactions, and the meanings are modified 

through an interpretive process (1969, p. 2). Giddens extends symbolic 

interactionism through his structuration theory. It consists of interactions between 

agents and structure that produce and reproduce social systems across time and 

space. Agents refer to individuals’ capabilities to act, which means deploying the 

power to make an intervention. Structure relates to rules and resources that are 

properties of social systems. Systems are “reproduced relations between actors or 

collectivities, organised as regular social practices” (Giddens, 1984, p. 25). Instead of 

focusing on micro or macro sociology, Giddens is more concerned about the duality 

of structures, that is, social structures that contain and produce social action. 

Mead (1962) acknowledges the presence of inanimate objects and physical 

environments in interactions as the generalised other (p. 154), where the self holds 

conversations with the environment and takes the attitudes of the physical object 

(p. 184).  

Smith and Bugni (2006, p. 124) attribute the contribution of symbolic 

interactionism in architecture as:  

1. The self and physical environment influence and are expressed in each other  

2. The physical environment contains and conveys shared meanings and 

symbols  

3. Buildings, places and objects act as places of self-reflection 
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In their view, architecture is an expression of the self; thus, “architecture is in a 

sense “us”—it both reflects and influences our thoughts, emotions, and actions.” (p. 

151). Form and spaces contain codes, also known as architectural and spatial 

semiotics, interpreted and re-interpreted by the users. Smith and Bugni (2006) also 

provide linkages of symbolic interactionism to architecture through examples of 

designed environments such as the school. The articulation of spaces, choice of 

furniture and interior elements of light and ventilation in learning environments 

communicate and create common symbols in the generalised other. The self 

internalises the symbols and then acts in a manner consistent with the broader 

community. 

For example, Kwon (2016) has integrated symbolic interactionism into a 

pedagogical framework for a conceptual design course in an entry-level interior 

design programme. Using the framework, educators guided students during 

concept development in the creative thinking process. It enhanced students’ 

interpretation of user’s experiences to create meaningful spatial experiences using 

visual and abstract objects. 

Figure 3 below illustrates the elements of symbolic interactionism from the levels of 

the self to the community. Individual act refers to the relationships between the 

self, objects and interpreted meaning. 
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 Transformative Learning Theory 

“Transformative learning refers to the 

process by which we transform our 

taken-for-granted frames of reference 

(meaning perspectives, habits of mind, 

emphasised) to make them more 

inclusive, discriminating, open, 

emotionally capable of change, and 

reflective so that they may generate 

beliefs and opinions that will prove more 

true or justified to guide 

action”(Mezirow, 2000, pp. 7-8).  To briefly explain the theory (Figure 4) developed 

by Mezirow, people have their frame of reference to interpret the meaning of an 

experience. Their values and sense of self are anchored in these frames (Mezirow, 

2000, p. 18). Learning occurs by extending or forming new frames. The learning 

domains are instrumental learning, for example, a problem-solving design task and 

communicative learning that is learning what others mean when they communicate 

with each other (p. 8).  

For this transformation to happen, people need to critically assess the 

communication assumptions to form a rational judgment and use rationality to 

judge the achievement of the task. At the same time, they also critically reflect on 

their assumptions and beliefs, learn to negotiate meanings and then justify their 

actions.  

A critical assessment of assumptions can also be achieved through a reflective 

discourse of shared understanding of experiences. It implies a yearning to have a 

sense of agency that exposes the patterns of relationships and power in the 

discourse (Mezirow, 2000, p. 11). Effective transformation requires emotional and 

social competence in participation and open-mindedness to accept multiple points 

of view. These exchanges foster a democratic environment and liberate the learner 

to become a self-empowered and autonomous thinker. Therefore, transformative 

Figure 4: Transformative Learning Concepts 
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learning effectively creates and re-creates the self (Greene, 1988, p. 21) that is 

embedded in social and cultural conditions.  

Other educators have been critical of Mezirow’s over-emphasis on relational 

thought, though he later added the emotional aspect. Some have tried to address 

these issues. For example, Cranton (2016) subscribes to a subjective discussion than 

a rational discourse (pp.  43-44). Boyd and Myers (1988) employ a psycho-social 

theory to study the transformational journey to the inner self and the outer world 

based on Jungian concepts (p. 280). The process is aided by discernment rather 

than reflectivity and provides an awareness of cultural symbols in the outer world. 

Bull (2015) supports a transformative practice-based approach to learning. It draws 

together the analytical and synthetic ways of design thinking and encourages 

students to take risks in dealing with uncertain problems. Aided by the scaffolding 

of the tutor, students then become confident to contribute their built knowledge to 

the professional community (p. 124). 

 Experiential learning 

Kolb (2015) defines learning as “the process whereby knowledge is created through 

the transformation of experience” (p. 49). Founded on Dewey, Lewin and Piaget’s 

learning models, his Experiential Learning Theory describes the learning process 

through four cyclic stages: 1) concrete experience, 2) reflective observation, 3) 

abstract conceptualisation, and 4) active experimentation (Figure 5). Knowledge is 

the resultant combination of taking information (grasping experience) and 

interpreting the information (transforming experience). Dialectic conflicts between 

the four modes are required to achieve new knowledge, skills or attitudes. The 

complexity in confrontation and integration of the modes is also the “hallmark of 

true creativity and growth” (p. 42).  For Kolb, learning is creating knowledge rather 

than generating outcomes in that it is transformative, utilises subjective and 

objective experiences and is a holistic, adaptive process.  
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 Several definitions of experiential learning have been identified by Moon (2004). 

Of these, she considers the propositions of Boud, Cohen and Walker (1993, pp. 8-

14) as an appropriate characterisation, that are as follows:  

• Experience is the foundation of, and the stimulus for all learning 

• Learners actively construct their own experiences 

• Learning is a holistic process 

• Learning is socially and culturally constructed 

• Learning is influenced by the socio-emotional context in that it occurs 

Criticisms of Kolb’s cycle include its simplistic nature, formulaic or prescriptiveness 

in learning, the lack of focus on the reflection phase, and not accounting for tacit 

knowledge (Moon, 2004).  Subsequent interpretations of his work were developed 

as models or studies by others to tackle these issues. Moon (2004) picks up two 

major issues related to experiential learning.  The first issue concerns the progress 

from experience. She suggests that critical reflection of the self and involving others 

to evaluate proposed actions and their consequences can avoid the issue. She offers 

a similar solution to resolve the second issue of transferring experiential learning 

from education to work. A range of reflective activities enables “better integration of 

experiential learning into workplace practice” (2004, p. 118).  
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Figure 5: Kolb’s Experiential Learning Cycle (Adapted from Kolb, 2015, p. 51) 
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Drawing from several definitions, typologies and analysis of the above issues, Moon 

(2004, p. 120) brings together a list of experiential learning connotations: 

• It is not usually mediated or taught 

• The material of learning is direct experience 

• Its empowerment comes from how it is used; it is not a learning form in 

itself 

• There is usually reflection involved 

• There is usually some active phase of the learning 

• There is usually some mechanism of feedback 

• There is usually formal intention to learn, it is not incidental 

The experiential learning cycle finds resonance in the nature of designing. The 

designer follows a construction cycle starting with framing the problem, generating 

solutions, reflecting on the outcomes of the design moves, discovering surprises 

during experimentation and re-framing the problem (Stumpf & McDonnell, 2002, 

p. 8). A lack of consensus in the definitions of frames and a focus on the micro-level 

process of experiential learning is what prompted Stumpf and McDonnell (2002) to 

study the experiential learning paradigm in a team setting. They use an 

argumentation theory to study design conversations within the team during 

problem framing. Their representation captures the team’s process of frame 

negotiation in coding schemes that serve as a diagnostic tool to understand the 

design process better.  Using the coding schemes, they also seek to increase 

reflection-on-action in the experiential cycle by providing a ‘framing rationale’ (pp. 

21-22). 

Salama (2015) considers the learning environment of the design studio as ideal for 

analysing experiential learning. Through the process of action and reflection-in-

action in the simulated real-life situations of the studio, students develop 

knowledge and thinking abilities in preparation for design practice. He emphasises 

that experiential learning requires the involvement of students in dialogue with 
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tutors that “is critical to construct and transform their knowledge and to decompose 

and reorganise their design thinking and external experiences” (pp. 193-194). 

 Summary and working definitions  

Constructivism is at the helm as a driving epistemology of knowledge construction. 

Symbolic interactionism, transformative learning, and experiential learning as 

associated theories share philosophical roots with Constructivism in pragmatism 

and have non-positivistic moorings in that they are related to practical applications, 

subjective to experiences and meaning-making. In particular, they highlight the 

active engagement of the learner as crucial to knowledge construction.  What also 

stands out from the theories is the aspect of dialogue that is essential to knowledge 

construction. Dialogues can be between the tutor and student, between peers, with 

the artefact or at a broader socio-cultural level. A discussion of design as dialogue is 

the premise of the next chapter. Lastly, critical reflection appears as an important 

component in the process.  

Design as an activity incorporates thinking, doing and acting at various levels of 

interaction (individual, professional and societal), through verbal and non-verbal 

cognitive modes (between people and artefacts) and in different environments 

(physical and virtual). Thus constructivist learning is easily adapted in design 

education. The implicitness in design implies that knowledge is constructed. The 

justification of constructivism as an epistemology for this study is reinforced in sub-

chapter 5.3.1. 

 Conditions for knowledge construction 

Collis and Moonen (2005) define knowledge construction as a “process by which 

knowledge new to the individual or group is created, based on a generative process” 

(p. 283). Though they do not elaborate on the generative process, they mention 

that active engagement in generative activities is an aspect of constructivist 

pedagogy (p. 278). In design terms, these activities could include ideation, 
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conceptualisation, analysis or problem-solving. Outcomes such as new ideas or 

concepts, problem reframing, new analytical methods, processes, or methodologies 

indicate knowledge construction.  

Conditions for knowledge construction drawn from the above theories can be 

considered as: 

• Active engagement of learners 

• Connecting to previous experiences  

• Engagement in generative activities 

• Going through the experiential learning cycle 

• Engagement in participatory and critical discourses 

• Meta reflection 

• Outcomes result in the creation of new knowledge 

 Components of tacit knowledge construction 

A working definition of tacit knowledge construction is derived by expanding on 

the definition and conditions of knowledge construction as: 

A generative process where an individual is actively engaged to create outcomes that 

are new and tacit.             

Figure 6 diagrammatically represents the components of tacit knowledge 

construction through the main categories of processes and new knowledge 

outcomes. 
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Figure 6: Components of Tacit Knowledge Construction  

Experiential 

cycle 

Learning –by-

doing 

Meta reflection 

Situated learning 

Active engagement 

of learners 

Social 

interactions 

Collaborations 

Critical discourses 

Shared experiences  

Explicating 

Verbal  

Visual Artefacts 

New 

knowledge 

Cognitive 

development 

Visceral, sensory, 

emotional 
Processes 

Outcomes  



 

38 

 

 Design paradigms and pedagogies 

 Overview of the chapter 

This chapter aims to capture a few dimensions of design that will form the basis of 

the inquiry. An analysis of design paradigms will further serve to position this study 

in its relevance to design research and design education. The adopted position, 

namely design as a dialogue along with Schön’s theory of Reflective Practice, argues 

for the socio-interactive aspect of knowledge construction.  

The above discussions set a precedent for analysing the literature on design 

pedagogies compatible with tacit knowledge construction. While some of these 

pedagogies apply to other disciplines, studio pedagogy is unique to design 

disciplines. The way design is taught and learnt in the studio has repercussions on 

the practice of design.  

 Design was, is and is towards…. 

Paradigmatically design has undergone several shifts in response to complexities in 

problems and advances in technology. Jones (2014) compares three generations of 

design methods and the relevant philosophies to concurrent systems influences. He 

adds a fourth approach of generative epistemology that includes empathic, 

participatory and transdisciplinary methods (p. 99). These philosophies, namely 

Rationalism, Pragmatism, Phenomenology and Generative, reveal respective design 

thinking characteristics (p. 98). He further maps out four design domains with 

respective skills and processes, ranging from simple to complex as: Design 1.0 – 

design as making artefacts; Design 2.0 – design as service products for value 

creation; Design 3.0 – design as change-oriented bounded by business strategies for 

organisational transformation; Design 4.0 – design for social transformation, 

complex, unbound and for policy-making (pp. 102-103). Figure 7, shown below, is a 

diagrammatic representation of his design domains.  
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Brand and Rochhi’s (2011) suggest that to sustain future competition, companies 

will need to innovate radically, leverage on platforms of multiple stakeholders, and 

engage in collaborations to address local and global issues at systemic levels (p. 26).  

Based on the above study, Gardien, Djajadiningrat, Hummels, and Brombacher 

(2014) conclude that the transformative economy focuses on societal value, ethics 

and “collaborations to create local solutions that contribute to the larger whole” (p. 

131).  

  

 

 

 

 

 Design as a dialogue 

Design cognition suggests designers' dichotomous and dual thought processing, 

such as imagining-reasoning, divergent-convergent, and analysis-synthesis 

(Lawson, 2005). Designers might not only oscillate or shift between the thought 

processes but also sustain “parallel lines of thought” (Lawson, 2005, p. 219). Dorst 

(2011) compares the knowns and unknowns of problem-solution equations and 

studies their reasoning patterns. The results range from the analytical reasoning of 

deduction (justification) and induction (scientific discovery) to the productive 

reasoning patterns of abduction (value creation). Abduction is a strategic level at 

which expert designers might operate (p. 524). In their study of designers’ levels of 

abstraction, Kokotovich and Dorst (2016) contend that through their experiences, 

expert designers can make “abstract shifts to new paradigms of solutions” by re-

framing and re-conceptualizing the design brief (p. 79).  

McDonnell (2015) organises design reasoning into three themes of phenomena 

used by expert designers as, (1) Navigating the swamp (adapted from Schön’s 
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Figure 7: Design Domains as Paradigmatic Shifts (Adapted from Jones, 2014, pp. 102-103) 
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theory) – dealing of messy problems by rapid transitions between design activities 

of construction and evaluation, (2) Negative capability – being comfortable with 

ambiguous situations and using judgments to use resources at hand to reach an 

acceptable design, that is achieved through rapid prototyping and, (3) Framing 

(based on Dorst’s theory) – drawing from repertoires to shape a design task. 

From a different perspective, Lawson (2005) states that “we do not see designing as 

a directional activity that moves from problem through some theoretical procedure to 

solution. Rather we see it as a dialogue, a conversation, a negotiation between what is 

desired and what can be realised” (p. 272). While the act of designing involves 

multiple thought and framing processes, it goes without saying that talking is an 

inherent part of the process; “drawing and talking are parallel ways of designing and 

together make up what I will call the language of designing” (Schön, 1983, p. 80). 

Design as dialogue, conversations, and interactions are also to be viewed as internal 

mechanisms of the self as well as external mechanisms with people, artefacts and 

the situation (Figure 8).  Lawson (2005) touches upon the involvement of 

computers in the conversation and discusses the possibility of holding meaningful 

conversations about design with computers in the future. However, interactions in 

a design project often take place on a broader scale of networking platforms of 

multiple stakeholders in physical and virtual environments that might be out of the 

scope of this study but are worth considering. 
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 Kees Dorst’s dual-mode model of design methodology 

As a core design activity, problem-solving has been mainly considered through 

Simon’s rational problem-solving paradigm or Schön’s paradigm of reflective 

practice. Dorst (2006) chooses to re-describe design situations as paradoxes and 

discourses instead of using the term design problem (p.14).  

The co-evolution model was based on the protocol studies conducted by Dorst 

(1997) as part of his PhD study. He extensively compares the paradigms of rational 

problem-solving and reflective practice through the dimensions of design activities. 

In the rational problem-solving approach, the designer is seen as an objective 

information processor who uses a rational search process to find the most 

acceptable solution to an ill-structured problem (pp. 47-49). In the reflective 

practice approach, reality is constructed by the designer in approaching a unique 

design task through the process of having a reflective conversation with the 

situation (pp. 69-71). The dual-model of design proposed by Dorst (1997) uses the 

concept of interpretation to link the objectivity and subjectivity of the two 

paradigms. Dorst concludes that both approaches are required in design education; 

“while rational problem-solving concentrates on teaching design, reflective practice 

concentrates on learning and reflection” (p. 171). The tutor’s role in reflective 

practice is to help students reflect and frame their tasks, help them explore and 

experiment and stimulate their intuitive development of appropriate actions (p. 

171). His study thus gives equal importance to the undervalued reflective practice 

paradigm. In particular, Dorst finds the concept of ‘frames’ valuable but sees the 

need for a taxonomy of frames that he later developed.  Figure 9 summarises his 

comparison of the two paradigms. 
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 Donald Schön’s theory of Reflective Practice 

 The theory 

Schön (1985, 1987) identified that an over-emphasis on technical rationality in 

professional knowledge of architectural practice was at the cost of its artistry. This 

problem prompted him to develop his theory of Reflective Practice. Artistry is “the 

competence by which practitioners actually handle indeterminate zones of practice“ 

(1987, p. 13). Shifting the focus to indeterminate zones of practice indicates a shift 

to attending issues of ‘value conflict and morality’ and a shift from problem-solving 

to problem-setting (Schön 1985, 5). Schön states that the architectural studio serves 

as an ideal model for artistry and problem-setting in a tradition of learning-by-

doing. The student “creates a springboard of design inquiry” by framing the design 

situation (1985, p. 6). The instructor or practitioner in the studio acts as a coach as 

intuitive artistry cannot be taught. The predicament of studio masters is to make 

explicit their knowledge and competencies of artistry (Schön, 1985, 1987).   

To study the acquisition of professional artistry requires a new epistemology of 

practice, according to Schön (1985, p. 29). Intuition and creativity among several 

abilities are spontaneously carried out in a pattern of “tacit-knowing-in-action”, a 
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Figure 9: Comparison of Problem-solving Paradigms (Adapted from Dorst 1997, p. 47, p. 70) 
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concept borrowed from Polanyi (p. 21). The encountering of surprises in 

spontaneous action triggers a thinking process known as “reflection-in-action” (p. 

23), making tacit knowledge explicit knowledge. During reflection-in-action, the 

practitioner makes “reflective conversation with the situation” (p. 26) and may take 

the form of on-the-spot problem-solving, theory-building or re-appreciation of the 

situation (p. 27). 

The paradox in learning to design is that the student needs to find out for himself 

what and how he needs to know, for the instructor will not be able to put it in 

words (Schön 1985, p. 56). The predicament for the student is to enter the studio 

with a “willing suspension of disbelief” (p. 57), abandon his previous knowledge and 

values, and unlearn to learn new skills; the experience may lead to anxiety and 

distrust. Therefore, the communication between the student and the studio master 

is a ‘virtuous circle’ to “search effectively for convergence of meaning about the 

“essential things” (p. 62).  

The protocol analysis of Schön’s case study of Quist’s (teacher) and Petra’s 

(student) conversation is of particular relevance to the student in an architectural 

school, to evaluate the claims of knowledge from such schools that follow an 

architectural movement or revolve around the works of a great person. Based on 

personal criteria for competence, the student and the studio master enter a 

dialogue of judgments, reasons, debates and tests. A conflict of values can result in 

the shift of frames. Designing seen as reflection-in-action can incorporate technical 

fields into architecture as methods of inquiry made possible through an on-the-spot 

research process.  

The unique setting of the architectural studio, what Schön calls a ‘reflective 

practicum’ (1985, p. 89), has a bearing on the dilemma of rigour (technical 

problems) or relevance (messy situations) by acting as a mediator between research 

and the skilled artistry of practitioners. In giving the unique example of 

architectural studio education, he maintains that architecture’s contribution to 

higher education recognises that making is a” powerful metaphor for intelligent 

action” (1985, p. 96). The studio, he emphasizes, is a “representations of things to be 



 

44 

 

built” (p. 94), thus addressing the disjoint between academia and practice as seen in 

other fields. Schön’s theory of Reflective Practice is summarised in Figure 10. 

 

 

 

 

 

 

 

 

 

 Critiques of the theory 

Though Schön’s theory of reflective practice is seen as enormously influential in 

education, it has not escaped the attention of several critiques. Gilroy argues that 

the logic of the paradox remains unresolved as it is not clear if the student and 

master know they are converging or have converged towards a meaning (Gilroy, 

1993, p. 130). Secondly, he critiques Schön’s notion that if reflection-in-action 

produces a new form of practical knowledge, then “knowledge of this knowledge is 

equally susceptible to further reflection and so on” (p. 138), triggering an “infinite 

regress of reflection” (p. 138). Newman (1999) analyses the empirical observations of 

the case studies and contends that since reciprocal reflection-in-action need not be 

an essential feature in the convergence of meaning (p. 160), Schön has failed to 

identify the real logical paradox to learning.  

As the theory is generated from a single case study, Mewburn (2012) questions its 

transferability to other teaching and learning contexts (p. 370). Secondly, Schön 

based his theory on the transcription of Roger Simmonds ethnographic studio 
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Figure 10: Schön’s Reflective Practice Theory  



 

45 

 

observations.  Much has been lost in translation, in that Schön fails to present 

Petra’s contribution to the dialogue or account for the fact that she was an active 

learner, as mentioned by Simmond (Mewburn 2012, p. 370). She exposes the power 

relations in the studio that positions the teacher as a “gatekeeper to the acquisition 

of knowledge” and devalues the student's prior knowledge (p. 370). The role of the 

teacher as a coach alone does not suffice, as students may be active learners from 

the beginning and “as most students progress through their studies, we would expect 

the kinds of interactions they have with teachers to change” (p. 373). Mewburn 

instead advocates the Actor-Network -Theory as an alternative to feminist critiques 

of power issues in the studio, though admits that it is inadequate in explaining the 

complexities of the studio learning environment (pp. 377-378).  

 Adaptation of the theory for the research 

The decision to base this research on Schön’s theory is due to the following reasons:  

• It was conducted in an architectural studio 

• It analysed learning as a reflective dialogue between the student and teacher 

in their interaction with materials of the situation 

• It attended to how designers frame and re-frame the problem during the 

activity of design inquiry 

  

The Actor-Network-Theory has been criticised because assigning an equal agency 

to non-human actors is questionable on ethical and political grounds (Whittle & 

Spicer, 2008). However, as mentioned earlier, Schön’s theory falls short in 

addressing the complexities of the studio, such as cultural differences, typology of 

students, power distributions and gender differences. It also fails to account for the 

influence of multiple stakeholders in the interactions and change in interactions 

between the teacher and experienced students that implies a change in interpreted 

meanings. This study aims at an extended adaptation of the theory using a student-

centric approach and might contribute towards understanding the theory through 

the social dimension of the studio.   
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 Design–related pedagogies 

 Project-based learning 

“Project-based learning is a comprehensive approach to classroom teaching and 

learning that is designed to engage students in investigation of authentic problems” 

(Blumenfeld, Soloway, Marx, Krajcik, Guzdial, & Palincsar, 1991, p. 369). The 

pedagogy stems from John Dewey’s concept of learning-by-doing and engaging 

students in real-world and meaningful tasks (Krajcik & Blumenfeld, 2006; Ma & 

Chan, 2016). Based on constructivist principles, students actively construct their 

knowledge through sharing and social interactions in context-specific settings. It is 

student-centric learning that leads to a deeper understanding of a topic (Kokotsaki, 

Menzies, & Wiggins, 2016; Bell, 2010). Krajcik and Blumenfeld (2006, pp. 318-320) 

suggest that project-based learning is built on four learning theories. These are:  

• Active construction – unlike a superficial and passive form of learning, 

students continuously construct and reconstruct knowledge, explore the 

surroundings, discuss and interact with others, and make new connections 

and ideas  

• Situated learning – when the tasks are authentic, students can see the value, 

meaning and application of knowledge, relate to prior knowledge and 

experiences and develop broader conceptual understandings  

• Social interactions – teachers, students and the community construct shared 

understandings, and the sharing builds a community of learners  

• Cognitive tools – use of learning technologies can support access to data & 

information, help visualise data, allow collaboration and sharing, aid in 

building test models and develop multi-media documents  

Project-based learning has two main features: a question or problem is to be solved, 

and it ends in a product or artefact (Blumenfeld et al., 1991). Other features (Krajcik 

& Blumenfeld, 2006, p. 318; Adderley, 1975, p.1)are:  
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1. Students explore the question through a situated inquiry, and in doing so, 

they learn to apply disciplinary ideas  

2. Engagement in collaborative activities which simulates the complexity of 

problem-solving in practice  

3. Necessitating a variety of educational activities and use of tools  

4. The role of teachers is advisory rather than authoritative  

The culmination of project-based learning in a tangible artefact is what 

differentiates it from problem-based learning. Learning and doing are inextricable 

in creating artefacts that are explicit representations of students’ constructed 

knowledge in different stages of problem-solving.  As artefacts can be “shared and 

critiqued”, they “allow others to provide feedback and permits learners to reflect on 

and extend their emergent knowledge and revise their artefacts” (Blumenfeld et al., 

1991, p. 372).  

Developing a deeper understanding of key principles and concepts through project-

based learning promotes links between subjects in the discipline, applications in 

transdisciplinary contexts and bridges classroom phenomena and real-world 

experiences. Thus it broadens students’ knowledge base (Blumenfeld et al., 1991, p. 

372; Ma & Chan, 2016). Autonomy in project-based learning makes students 

responsible, independent and disciplined. At the same time, students learn 

accountability in collaborative projects. Social learning promoted by this approach 

improves twenty-first century collaborative and communicative skills (Bell, 2010, p. 

40). Bell (2010) adds that project-based learning can achieve proficiency in other 

twenty-first century skills such as analytical thinking, critical thinking, reflective 

thinking and problem-solving. 

Despite its benefits and promising outcomes, Blumenfeld et al. (1991, p. 373) 

identify problems with project-based learning.  They argue that the designed 

projects:  

1. Demand complex cognitive skills and knowledge  
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2. Do not consider student motivation and disregard students’ perspective in 

developing questions 

3. Do not provide support for teachers for developing this kind of instruction 

which apart from knowledge also requires complex classroom organisation  

As a solution, they suggest that new educational technology tools can sustain 

student motivation and complement teaching by providing many strategies to 

implement the projects (p. 374). Sharing of knowledge and brainstorming of ideas 

using technology can enhance creativity, adds Bell (2010, p. 42). 

Lee (2009) proposes a typology of project methods for curriculum design in design 

education.  Drawing from Biggs and Tang’s Constructive alignment (2007), she 

identifies six project types, four domains and eleven sub-domains through her 

study on undergraduate students across various design disciplines (p. 541).  The 

four domains include intent, delivery, roles and assessment. The six projects that 

are hierarchical in complexity and student autonomy are: independent inquiry 

methods, independent project method, guided project method, directed project 

method, project-oriented activity and directed activity method.   

Lee acknowledges issues with aligning the types.  In cases where project types were 

combined, students expressed confusion of relating with previous experiences, 

indicating a need for a common language between lecturers regarding expectations 

and outcomes (Lee, 2009, p. 552). Lecturers were reported as changing the nature 

of sub-domains to meet student capacities, students’ need for guidance, aligning 

with the curriculum, or adjusting to assessment criteria (p. 552). Indications of 

misalignment with the curriculum that remained unacknowledged raised questions 

“about the distance between curriculum development and the implicit belief systems 

of lecturers regarding the autonomous nature of creative work, the nature of studio 

practise, professional practice and the role of the lecturer” (p. 553). Students and 

lecturers expressed frustrations in interactions during independent projects as the 

role of the lecturers in these projects seemed undervalued, affecting learning 

experiences.    
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 Situated learning 

Developed by Lave and Wenger (1991), situated learning is an extension of the 

apprenticeship form of learning. To further clarify situated learning, they introduce 

the term ‘legitimate peripheral participation’ that locates learning as participation 

in a sociocultural practice rather than mere knowledge acquisition. The concept 

also departs from the notion of learning as an internalised cognitive and conceptual 

activity. However, they stress that it is not a pedagogical strategy but an analytical 

approach to learning. According to them: 

Legitimate peripheral participation provides a way to speak about relations 

between newcomers and old-timers, and about activities, identities, artefacts, and 

communities of knowledge and practice. It concerns the process by which 

newcomers become part of a community of practice (Lave & Wenger, 1991, p. 29) 

Situated learning adopts a decentered strategy of the master-apprentice model 

shifting the focus to learning in a community. It follows a centripetal direction in 

the ambient community (Lave & Wenger, 1991, p. 100), and artefacts provide access 

to communities. They serve as tools for learning and carry cultural and knowledge 

codes of a community, thereby providing transparency of practice to learners (pp. 

102-103).  The use of language is significant in gaining access to communities of 

practice. Instead of the didactic use of language akin to instruction, engaging in 

conversations and the use of stories supports learning. Discourses are not about 

practice but learning to talk within the practice (pp. 108-109).  Learners’ intrinsic 

motivation increases by a growing sense of value in participation. As they become 

full community members, they acquire new identities, but these are susceptible to 

constant changes and displacement (p. 112).  

Choi and Hannafin (1995) examine the roles of context, content, facilitation and 

assessment in situated cognition to develop a framework for the design of situated 

learning environments (p. 53). Authentic tasks and contexts develop domain-

specific knowledge applicable in real-life practice, develop specialised cognitive 

skills and provide motivation.  Conversely, students learn to discern between new 
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situations and apply generalised knowledge constructed through experiences by 

varying contents and contexts. Anchored instruction in macro contexts promotes 

the exploration of complex problems through multiple perspectives, which leads to 

the construction of understanding (p. 67).  Facilitation through forms of “modelling, 

scaffolding, coaching, guiding and advising, collaborating, fading, and using cognitive 

tools and resources” promotes higher-order, meta-cognitive skills development (p. 

61). Cognitive apprenticeship is another method that makes the thought processes 

and strategies of experts visible to learners. Assessment methods such as portfolios, 

performance assessments and concept maps are more student-centric that assess 

“cognitive growth rather than evaluate student achievement” (p. 66).  

Exposing students to varying situations simulates the situatedness of design and the 

situated activities of design practitioners in actual practice. When confronting new 

situations, the designer reinterprets the situations based on previous experience, 

leading to new insights and discoveries. It is the representation of situations, such 

as conceptual drawings or sketches, that provide opportunities for reinterpretation, 

according to Gero (1998).  The resultant new knowledge is mapped onto the 

constructive memory of designers to be applied in other situations (pp. 170-171).  

Gero quotes Schön, who describes the process as transactional. In conversing with 

the situation through the medium, designers shape the situation. In turn, their 

“methods and appreciations are also shaped by the situation” (Schön, 1987, p. 73).  

Situated learning accommodates the metacognitive and social aspects of learning 

that the learner constructs through implicit teaching approaches, grounded in 

authentic situations and supported by the learning community.   

 Other pedagogies and theories 

Design-build, Community-based projects and Live Project pedagogies are broader 

forms of project-based learning (Salama, 2015). Live project pedagogy is an often 

recommended pedagogy where students design real-life projects by interacting with 

real clients and users. It enables students to develop rich experiences in dealing 
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with constraints and challenges of professional practice, interact with people 

beyond the academic circle, explore opportunities to maintain a sustained creative 

level in the process and be involved in stimulating collaborative experiences and 

design practices (Salama, 2015, pp. 275-276). Challenges in this approach are 

assessment difficulties, ethical and safety concerns, and a seeming competition to 

existing professional practice (pp. 276-277). 

Inquiry-based learning is a constructivist–based pedagogy that encompasses the 

approaches of project-based learning, problem-based learning, and learning 

through design (Barron & Darling-Hammond, 2010).  As the name suggests, it 

requires students to solve real-world problems through questioning, researching, 

developing methods for experimentation, analysing and hypothesising. Aided by 

extensive scaffolding and carefully planned learning activities, it is regarded as an 

approach that promotes 21st Century skills such as communication, collaboration, 

creativity and deep thinking (Barron & Darling-Hammond, 2010, p. 215).  

Smith (2013) applies the theory of threshold concepts to study the learning barriers 

of interior design students in gaining disciplinary expertise. Threshold concepts, a 

theory introduced by Meyer and Land (2006), is “considered as akin to a portal, 

opening up a new and previously inaccessible way of thinking about something. It 

represents a transformed way of understanding, or interpreting, or viewing something 

without which the learner cannot progress” (p. 3).  It is characterised by potentially 

being transformative, irreversible, integrative, bounded and troublesome (p. 39).  

Threshold concepts are troublesome and difficult to acquire because they are 

inherently tacit. They might leave the student stranded in a state of uncertainty or 

‘liminality’ (Meyer & Land, 2006). Smith (2013) identifies ‘problem insufficiency’ as a 

threshold concept faced by interior design students. Recognition of this threshold 

concept shifted students’ approach to the problem and had transformative effects 

on their learning (p. 49). The use of threshold concepts as a pedagogical tool can 

make “invisible knowledge more visible to novices and experts alike” (p. 52) and 

further communicate the knowledge to stakeholders outside the discipline.  
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 Studio pedagogy 

The distinct ways in which professional disciplines develop depends on their 

distinct pedagogical forms. Shulman (2005) terms these as signature pedagogies. 

Through the course of shaping novices to become future professionals, signature 

pedagogies contribute to the provision of necessary knowledge for understanding 

and preparing novices to act with integrity while serving society. “They form habits 

of the mind, habits of the heart, and habits of the hand”, stresses Shulman (2005, p. 

59). Habits that are internalised simplify the learning of complex components of 

the subject but have the danger of making the pedagogy stagnant. Learning from 

other signature pedagogies and adapting to changing conditions can prevent 

pedagogical inertia (Shulman, 2005).   

Comparing the classroom styles and modes of delivery in law, medicine, 

engineering, and design disciplines, Shulman (2005) describes the design studio as 

an informal setting where the focus is on the design artefact than the instructor. 

Unlike some other pedagogical settings, instruction, collaboration, critiquing and 

experimenting are all equal sources of knowledge in the design studio. 

The studio can be described as a physical space for activities in an academic and 

professional sense, a pedagogical strategy (Crowther, 2013, p. 18), as well as a site 

for learning (Shreeve, 2015, p. 85). In the academic sense, the studio simulates the 

professional studio. This replicative approach dates back to the apprenticeship 

model of the École des Beaux-Arts. The contemporary studio differs from the 

didactic apprenticeship model by adopting a more constructivist approach 

(Crowther, 2013). Shreeve, Sims, & Trowler (2010, pp. 130 - 132) underpin studio 

teaching and learning on a theory of constructivism. They list the characteristics of 

signature pedagogies in art and design as:   

• Cerebral and bodily engagement with the material  

• Dealing with uncertainty and unknown outcomes  

• Making the design work visible by presenting and performing to an audience  

• Allowing for social participation and emotional engagement 
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• Interacting, discussing and networking with others  

• Focusing on the process and developmental nature of work and development 

of independent creative practitioners  

These characteristics are explained in detail in the following chapters. In a nutshell, 

“signature pedagogies for design are those ways of learning which help students to 

become designers; to think and act in ways which are deemed to be professional and 

appropriate” (Shreeve, 2015, p. 85).  

 Studio learning 

The studio is conducive to a constructivist learning approach because it provides 

diversified points of view, multi-sensory experiences, opportunities for 

experimentation and engagement in experiential learning (Kurt, 2009; Ucar & 

Kandemir, 2011). As constructivists are deeply concerned with the learner’s active 

engagement with the environment, Ucar and Kandemir (2011) suggest that the 

studio environment should be enriched by tools, means and medium to enable the 

learner to control the environment. Advocating for a constructivist teaching 

approach, Andjomshoaa et al. (2011) stress that “design studios should provide 

students with tools to solve problems, not with products and solutions to specific 

challenges that are likely to change over the course of the students’ careers” (p. 215). 

An active role in learning makes the learner responsible for constructing his/her 

knowledge and applying the knowledge in problem-solving (Ucar & Kandemir, 2011, 

67). Problem-solving involves the process of research, critically examining the 

problems through various angles, and decision-making to generate new possibilities 

and innovative solutions. It can be made possible through a constructivist studio 

environment (Ucar & Kandemir, 2011). Ferreira (2018) argues that idiosyncrasies of 

the design practice may be left out through a generic constructivist model. 

Therefore, though the studio model may be constructivist in nature, it stands as a 

distinctive pedagogical model most appropriate to design (p. 22).   
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As part of the experiential learning cycle, learning-by-doing is emphasised as a core 

pedagogical approach of the studio.  The materiality of the designed artefact, 

whether physical or digital, acts as a manifestation of learning and is central to 

discussions (Shreeve, 2015, p. 87).  Crowther (2013) adds that “learning about 

design, learning to design and learning to become an architect” are the types of 

learning accommodated in studio education (p. 20).  That is, the praxis, 

epistemology and pedagogy of design form coherence in the studio (Ferreira, 2018, 

p. 73), similar to Cross’s (1999) taxonomy. The studio is the core subject in a design 

programme that acts as an integrative learning lab with support from other non-

studio subjects (Lueth, 2008; Ibrahim & Utaberta, 2012).  Biggs and Tang’s (2007) 

alignment theory finds applications in many curricula designed for studio 

education. 

Goldschmidt, Casakin, Avidan, and Ronen (2015) compare studio learning 

objectives from engineering, industrial design, and architecture disciplines. Some of 

the criteria were based on (1) The need for contextualising the design context, 

verbal and graphic representational language, (2) Communication skills, (3) Design 

thinking skills,  (4) Schön’s reflection-in-action, (5) Experimentation, (6) The 

transmission of knowledge and, (7) Developing professional identity (p. 459). They 

conclude that engineering and the other two disciplines differ in their outcomes as 

performance-driven or innovation-driven, emphasising function or fun, respectively 

(pp. 472-473).  

The acquisition of disciplinary knowledge is built on the learner’s previous 

experience and developed through the assistance of a coach or teacher 

(Goldschmidt, 2019). Acting as an experienced designer, the teacher constructs 

shared mental models with the students in the studio through discussions, 

comments, demonstrations, and the use of precedents. The teacher scaffolds the 

learner in the design progress through a double-loop learning process. It is a 

concept developed by Argyris and Schön where assumptions, decisions, and mental 

models are re-examined in the design problem-solution space. Representations 
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make explicit the tacit aspects of the above. Therefore, disciplinary representational 

skills are essential for studio learning (Goldschmidt, 2019). 

Studios should be structured in such a way that they catalyse student investigation 

into the discipline’s capacity, which entails cultivating a space for speculation, 

experimentation, and analysis (Stickells, 2015, p. 164). Mitsogianni (2015) hopes 

that students engage in challenging projects that are opportunities for innovations, 

though risky. She continues by stating that learning should continue after 

graduation. The graduation project provides an opportunity for speculation and the 

development of ideas that will serve as catalysts for future, life-long investigations 

(pp. 25-26). Thus, studio learning requires concurrent dynamic reflections on the 

“reflection on past practice, reflection in the current action and reflection for future 

practice” (Blythe, 2015, p. 111).   

In the design process, critical thinking works conjointly with creativity. It can be 

activated through a constructivist studio environment through critical approaches 

such as “questioning/ investigation, research, dialogue/communication and 

connecting to reality” (Ucar & Kandemir, 2011, p. 78). Vaikla-Poldma (2003) 

advocates tutors to activate affective and cognitive aspects of critical thinking. She 

advocates the use of interpretive teaching methods that empower students’ learning 

and in which students and teachers co-create the design process by critically 

exploring open-ended possibilities (p. 107). 

The studio-learning model that comes with the expectation of students to be 

independent learners can be daunting for some students not acquainted with the 

complexities of learning in design subjects (Winters, 2011). The expectations can be 

made more explicit to students through meta-learning or learning about learning. It 

is a strategy that facilitates students to develop conceptions of the subject and 

advanced learning conceptions through a self-reflective process (Winters, 2011, p. 

91).  

Budge, Beale and Lynas (2013) have researched the role of peer feedback and 

critiquing in stimulating creativity in studio-based learning in two textile design 
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courses. The findings helped them develop insights on how creativity as a tacit 

aspect can be fostered by environments conducive to discussions and exploration of 

new ideas (p. 153).  

Peer learning breaks down the silo mentality of individual courses by allowing for 

transferring knowledge between the courses. It is akin to the collaborative nature of 

professional creative practices (Budge et al., 2013, p. 154). However, peer learning 

can be successful if group work norms, tasks, composition, and accountability are 

considered. Approaches such as collaborative learning supported by technology can 

overcome problems of group work. Collaborative learning is the key to knowledge 

construction that advances disciplinary knowledge and values (Blumenfeld, Marx, 

Soloway, & Krajcik, 1996, p. 39).  

 Studio teaching 

If the ultimate goal of design education is student independence, then the roles of 

tutors impact learning. Tutors’ roles are “perceived, constructed and experienced by 

themselves, their colleagues and students” (Belluigi, 2016, p. 22). Belluigi lists the 

supervisor-student relationships in the studio as the master-apprentice, the atelier 

coach, the reflective practitioner, the critical friend, the analyst-patient and the 

liminal servant. Schön (1984) supports the coaching model and lists the strategies 

of demonstrating and imitating, telling and listening for coaching artistry (p. 7). 

Coaching empowers students to take ownership in learning, developing a design 

thinking mindset and socialising into the professional practice (Adams, Forin & 

Joslyn, 2017).  

The interplay of relationships that are sometimes implicit can cause conflicts. They 

may be resisted or adopted by students and cause emotional episodes that affect 

student engagement and learning, resulting in the transformation of identity 

(Belluigi, 2016). While hegemony in the studio is not desired, tutors may share their 

values, beliefs, stances and ideologies with students, provided students have the 

freedom to take positions (Goldschmidt et al., 2015). Belluigi (2016) argues that 
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student agency in constructing discursive positions may be bound by disciplinary, 

educational and professional norms (p. 32).   

Given that the tacit component of designing is dominant and that there is no 

universal design pedagogy or training for design tutors (Goldsmith, Hochman, & 

Dafni, 2010) creates a ‘pedagogical responsibility’ for studio education (Ledewitz, 

1985, p. 2). The responsibility of studio education to integrate the learning of skills, 

language and problem-solving approach at the same time causes problems in 

formulating explicit teaching objectives (Ledewitz, 1985, p. 2). Secondly, while 

tutors find it difficult to articulate their tacit design expertise, teaching might also 

become heuristic and intuitive in nature (Ferreira, 2018). Thirdly, design models 

such as the analysis-synthesis model are inconsistent and perceived as mysterious 

and complex (Ledewitz, 1985). Dutton (1987) refers to Argyris’ study on studio 

teaching to highlight the following: discrepancies of espoused theories and theories 

in use, working in isolation and not utilising other’s resources, dependency on 

tutors and a mystery-mastery syndrome where tacit assumptions are rarely 

questioned (pp. 18-19).  

In response to the above issues, tutors might aid students in their role 

constructions through critical reflection of their pedagogical practices (Belluigi, 

2016, p. 33).  Ferreira (2018) recommends tutors deconstruct their tacit knowledge 

through analysis and self-awareness (p. 349). Schön (1984) suggests that the studio 

master’s reflection-in-action can avoid the predicament of a learning bind in 

situations where the student may want to resist the master. The situation is then 

converted into a “process of reciprocal translation” (p. 9).  

Ledewitz (1985) favours a concept-test design model for students to understand the 

design process cyclically and holistically. She suggests teachers should design 

learning experiences by developing a “conceptual framework of teaching” and 

“restructuring cognitive schemes” for students (p. 7). Pedagogical methods using 

this model are spelt out as:   

• Dividing the project into multiple design cycles  
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• Beginning backwards  

• Providing incremental information  

• Conducting solution type studies and form experiments  

• Self-evaluation and having articulated criteria for evaluation  

In another response to criticisms of the analysis-synthesis model, Salama (2015) 

proposes a process-based model for studio teaching. With an aim to equip students 

with relevant information and understanding of issues related to problem-solving, 

the model has two components of analytical understanding and creative decision-

making. The components are divided into four stages of exploration, information 

gathering and analysis, interpretation and schematic design. Critiquing each other’s 

work finds a prominent place in the stages. Students are thus in control of design 

actions and decisions. Teaching caters to various learning styles, and group reviews 

replace traditional desk crits. One of the successful outcomes of this approach is 

that it “can help foster a capacity to shift between different modes of design thinking” 

(Salama, 2015, pp. 216-217).   

Dutton (1987) advocates that transformative studio pedagogy can balance power 

issues, leading to students examining their subjectivities, unravel ideological 

assumptions, and nurture dialogue and critical thinking (p. 20).    

Much of the ‘pedagogical capacity’ or studio teaching efficacy is mainly dependent 

upon the teachers' performance, roles, and behaviour in the crit (Goldschmidt et 

al., 2010, p. 300; Shreeve, 2015, p. 89). However, the lack of consensus in what 

constitutes design knowledge could only mean that there cannot be a generic way 

of teaching design. Knowledge of the studio master constitutes what is required to 

become a good designer and a good educator (Uluoğlu, 2000. P. 38).  

Uluoğlu (2000) classifies knowledge transmission in the studio into fourteen 

'moulds' of “interpretation, coaching, questions, demonstration, description, 

completions, examples, scenarios, reminders, positive evaluation, analogies, 

problem statement, conflict statement, negative evaluation and others - informal 

conversation” (pp. 43-44). They are further classified according to the purpose of 
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the message as reflective knowledge, operational knowledge, contemplative 

knowledge, directive knowledge and associative knowledge (p. 44).  

Adams, Forin, Chua and Radcliffe (2015) apply a pedagogical content knowledge 

framework to make visible teachers’ design thinking knowledge in design reviews. 

They identify four patterns of pedagogical content knowledge as cognitive 

apprenticeship, teaching as improvisation, conceptual and procedural knowledge 

(pp. 431-433). The first two characterise the “how”, and the last two characterise the 

“what” of design thinking. Their observations of how to design pedagogical content 

knowledge across disciplines are categorised as four patterns: 

• Scaffolding to help students articulate and evaluate their reasoning – helping 

students reflect on their tacit knowing and guide towards deeper 

understanding (p. 440) 

• Driving for meaning and guidance – the coach takes control of the review to 

help students make connections or see faults in their design thinking (p. 

442) 

• Breaking the 4th wall to create a teaching moment – situated (reflection-in-

action) and intentional (reflection-on-action) (p. 447) 

• Suggest don’t tell - to let the student figure it out – encourage students to 

self-express and experiment while teachers reveal their tolerance for 

ambiguity and multiple perspectives (pp. 448-449) 

 The crit 

The critique that has remained unchanged as an important studio component, the 

“bread and butter of studio activity” (Goldschmidt et al., 2015, p. 458), is an 

“indispensable tool for supporting the students in developing their design solutions” 

(Uluoğlu, 2000, p. 54).  The personal crit or one-to-one crit is the most prevalent 

form of communication between the teacher and the student, apart from group 

reviews and juries (Goldschmidt et al., 2010; Uluoğlu, 2000).  Though the crit and 

review are used interchangeably, group reviews and juries are regarded as formal 
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discussions; the former may involve other students and professionals, whereas the 

latter is a formal presentation at the end of the project (Goldschmidt et al., 2015). 

Ferreira (2018) further clarifies the differences in terminologies as the review occurs 

at predetermined design development stages. In comparison, the dialogue is more 

formative in a crit than in a review. The review requires a set of deliverables in 

detailed drawings or models compared to that of a crit that has no specific 

deliverables (p. 79). The tutorial is similar to a desk crit but is less formal, more 

spontaneous and may not include any deliverables (p. 84).  

The purpose of the desk crit is to discuss design issues, progress and assessment of 

students’ work at regular intervals spread across various design stages (Goldschmidt 

et al., 2010, p. 285).  It is an effective communicative activity in which the studio 

master transmits declarative and procedural aspects of design knowledge to the 

student. (Uluoğlu, 2000).  Shreeve (2015) points out that the crit is particular to the 

educational setting and seldom found in professional studios. She adds that: 

The pedagogic function of the crit should be to establish standards, to provide 

positive feedback to students on performance and to share alternative perspectives 

on design possibilities, demonstrating to students that success is possible in 

several ways, that there is no right answer. It also models the thought processes, 

critical analysis and language needed to become a designer (Shreeve, 2015, pp. 

88-89)   

Though Schön’s study was solely focused on the dialogue between the student and 

the master in a design review, the crit has changed into a more participatory and 

social activity (Shreeve, 2015).  Crit sessions are intended to help students develop 

knowledge, stimulate reflection and learn the design process from their peers, 

instructors and professionals (Brandt, Cennamo, Douglas, Vernon, McGrath, & 

Reimer, 2013). Phases of the design process are broken down into cyclic processes 

of iterations and propositions. Interspersed by feedback from the critique sessions, 

iterations are reworked and refined into new propositions (Brandt et al., 2013, p. 

331).  The feedback received by students also guides them to understand the 

underlying rationales and consequences of their design decisions (Adams, 2015). 
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Formal design reviews such as the juries are often perceived negatively by students 

that undermine their educational value. If communicated effectively, the purpose of 

the jury is to: introduce constructive criticism, provide instructions on critical 

issues, initiate scholarly dialogue and measure the students’ acquisition and 

application of knowledge in design solutions (Salama, 2015, pp. 122-123). 

 Conversations in the studio 

“The kinds of pedagogical talk that occurs during design reviews can reveal nuances 

of teaching approaches that may not be easily accessible or shareable” (Adams, 2015, 

p. 8). Tacit understandings of design practice such as design thinking can be made 

visible or audible through exchanges, dialogues or conversations in the studio 

(Adams, 2015; Shreeve, 2015).  

The dialogue is the critique’s manifestation as an educational event in a studio 

(Dozois, 2001). Not limited to two individuals, the dialogue is the “communication 

of a vast array of words, actions, thoughts, and symbols that are meaningful to the 

culture of design” (p. 76). As a pedagogical meaning-making tool ascribed by Schön 

(1984), they are considered as vehicles of shared creative acts, shared experiences 

and shared constructions (Dozois, 2001; McClean & Hourigan, 2013).  Looking from 

the perspective of design as a dialogue (chapter 2.2.1), conversations serve as 

“rhetorical instruments for design reasoning” (McDonnell, 2016, p. 13).  Rhetorical 

arguments make explicit students’ problem-framing and design intent and help 

them deliberate over their choices and in the art of persuasion. Here the argument 

is supported by the design artefact (Halstrøm, 2016).   

How types of dialogues support knowledge construction in an online course is 

examined by Chang (2017). Chang employs three types of dialogues in the study:  

1. Grounding dialogue – for sharing knowledge and ideas which leads to 

constructing new meanings and concepts  

2. Critical dialogue – students challenge different viewpoints to generate new 

ideas  
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3. Reflective dialogue – for integration and generalising of arguments  

Students share tacit information by revisiting and evaluating learning experiences. 

They then create knowledge and generalise practical examples into explicit 

knowledge (pp. 1-3). Dozois (2001) cites Sidorkin to discuss three elements of a 

dialogic process:  

1. Device for multiple voices  

2. Device for cohesion – understanding of differences for meaning construction  

3. Device for carnival – a utopian concept where conflicts are left unresolved  

Additionally, conversations can be classified along the informal-formal, formative-

evaluative, and private-public axes. (Ferreira, 2018, p. 124). 

Georgiev and Taura (2014) investigate the notion of polysemy in design review 

conversations. According to them, polysemy, defined as the quality of having 

multiple meanings and the ability to think flexibly, is related to design thinking (p. 

1).  Their study concludes that polysemy nouns generated in design reviews exhibit 

“high overall creativity” and contribute to the successful generation of design ideas 

and concepts (p. 15).      

Differentiating from other non-specific conversations in the studio, Ferreira (2018) 

defines design conversations as a dynamic interaction between various elements 

that influence each other. The conversation is centred on the design project, having 

“explicit and implicit levels of language” (p. 87) ranging from discussing issues about 

the student’s project to discussions about design education and practice. The 

conversations, mediated by design artefacts, may reframe the problem. (Schön, 

1985), new insights, new understandings of the design situation and redesigning the 

project. Thus the ‘explorative conversation’ (Ferreira, 2018, p. 88) leads to 

knowledge construction.  

The designed artefact is not only a tool to communicate or to externalise the 

designer’s ideas. It is also a cognitive tool to think, and therefore plays an active role 

in the dynamics of the teacher-student conversation. Depending upon the 



 

63 

 

discipline, the artefact may refer to material objects, designed spaces, images or 

software. Visual representations such as sketching, modelling, diagrams or 

prototypes are used in different design stages to represent the ‘internal cognitive 

activity’ or to externally represent functional aspects of the artefact (Ferreira, 2018). 

The purpose of the representations is to “establish a concrete link between teacher 

and student and to convey aspects of the student’s design process” (p. 101).  Sketching 

acts as an agent of the teacher’s ideas and expert knowledge. They are also a means 

to share coded knowledge that translates a designer’s cognitive activity (Cross, 

2006a). 

According to Schön (1985), the language of designing is a “language of doing” and a 

“language about designing” (p. 33). While the former refers to visual 

representations, the studio master in Schön’s example (chapter 3.5.1) uses a meta-

language (p. 33) to describe features of the design process that he has been 

demonstrating to the student using his web of moves.  

Contrary to the belief that designers pay less importance to linguistic aspects of 

designing, Fleming (1998) argues the “need to see ‘word’ and ‘object’ in a reciprocal, 

mutually constitutive relationship” (p. 45).  He represents the design talk in a crit on 

a continuum of object-laden to language-laden talk, divided into: indexing - 

gesturing, constituting - announcing objects with agency and elaborating - 

narrating, arguing and applying (p. 46). Conversations between the student and 

teacher not only oscillate between different languages, but they are also multi-

layered and multi-levelled. Heylighen et al. (1999) describe these levels as reciprocal 

reflective conversations, the language of doing or demonstrating, language about 

designing or meta-language, use of precedents and the act of sketching. More 

experienced tutors use a meta-language to make explicit their strategies and 

insights (p. 219).  

Numerous studies and models have been developed around studio conversations in 

design education. Ferreira’s Design Studio Model (2018, p. 127), which solely 

focuses on teacher-student interactions, is divided into levels of:  
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1. Design studio: desk tutorials, crit and reviews, group tutorials, crit and 

reviews  

2. Design conversations: teacher – visual design representations-student  

3. Design language: design grammar and design meta-design discourse  

Ferreira, Christiaans, and Almendra attempt to make the content of design reviews 

visible through a Design Grammar Model (2015). They define design grammar as 

the “elements used to design, that is, the parts and relationships between them, that 

are synthesised in the form (understood as a unified structure of parts) of an artefact” 

(p. 309). Kehoe (2001) uses the pedagogical technique of critical design dialogue to 

study different learning environments in design studios. She concludes that it can 

be used to identify and repair misconceptions, demonstrate educators’ thought 

processes, monitor and guide students’ design processes, and for students to 

articulate what they are doing and why—a process necessary to turn their activities 

into learning (p. 257).  The use of an online learning platform in her study 

demonstrated how technology could actively scaffold the dialogue, allow more 

students to participate in the dialogue and allow for new kinds of representations 

and interacting with them possible (pp. 265-267).  

Goldschmidt et al. (2010) use linkography to study teachers’ performance in a crit. 

By analysing teachers' roles and profiles, they conclude that the teacher must 

“navigate among categorical action priorities” that match students’ needs and 

tendencies more than sharing knowledge (p. 300). A dialogue that is not 

monopolised by the teachers but encourages students to participate allows students 

to share ownership in raising issues and putting forth ideas conducive to effective 

learning (p. 300). Sonalkar, Mabogunje and Leifer (2015) utilised the concept of 

professional vision to study interpersonal interactions of design reviews. Their 

investigations revealed that students and reviewers participate in articulating 

professional vision expressions and co-create the conversational content. While 

Ferreira’s study focused on the artefact’s attributes, theirs is about how the reviewer 

sees the artefact (p. 303). Students learn the ways of seeing by interacting with the 

artefact and with the reviewers.   
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Starting from Schön’s contention that the “studio master and student construct a 

dialogue in the media of words and performance” (1984, p. 6), all of the above studies 

were conducted in design reviews facilitated by tutors. However, design practice is 

an interplay of verbal, material and social phenomena (Fleming, 1998, p. 61). If 

design practices are recognized as “conversational processes of making sense 

together” (Fleming, 1998, p. 43), it is also an interplay of formal and informal 

conversations. Uluoğlu (2000) observes that the intervention of tutors decreases in 

the later years of education. Discussions in the earlier years are more in the form of 

structured knowledge discourses that moves to supportive knowledge discourses in 

the later years to make the student more independent (p. 58).  

 Interactions within and beyond the studio 

Informal interactive settings such as peer to peer conversations are equally crucial 

in tacit knowledge construction. They provide exposure to multiple perspectives, 

act as a testing ground for ideas and rehearsing arguments, give confidence in 

conditions of uncertainty of feedback and a sense of fraternity (McClean & 

Hourigan, 2013). The power of peer interactions can be harnessed to enhance 

socialisation and critical dialogue leading to constructive conversation. They act as 

agents to construct individual knowledge and cognitive development (p. 37). As an 

implicit learning process in the studio, peer interactions provide opportunities for 

students to evaluate their work against others and act as skills and resource-base 

for the community (p. 41). Through conversing with peers, students are exposed to 

the expertise of others and learn from them. Collective knowledge built through 

conversations creates artefacts of understanding (Blumenfeld et al., 1996).   

McClean & Hourigan regard peer dialogues as active and comparable to reflection-

in-action, while tutor discussions are more passive and comparable to reflection-

on-action (2013, p. 45). Their findings reveal that students prefer the organic nature 

of peer dialogue rather than a formalised one. However, sometimes the value 

students give to each kind of conversation (formal or informal) varies – depending 

on the credibility of feedback and importance given to grades. 
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Cross-disciplinary approaches to problem-solving through a vertical studio project 

were explored by Cocchiarella & Booth (2015).  The vertical studio approach 

enabled students to become independent learners who learnt to mediate an 

emotional territory with the teachers (p. 333). Students developed an autonomous 

learning community that transformed their own creative identity (pp. 329-330). 

Teachers took on the role of facilitators or mentors; their importance and 

contribution lessened as the students took on professional roles in the project.  

“The strength of the design studio is that it provides an interaction space, a forum, an 

‘espace transitoir’, which allows the expression and development of concept 

knowledge” (Heylighen et al., 1999, p. 234).  The studio as a place for collaboration 

and exchange of ideas is a social construction of knowledge itself. Teachers' use of a 

variety of methodologies and visualization techniques affects how students 

conceptualize interior space. (Vaikla-Poldma, 2003, p. 152). 

Social tensions and insecurities in the studio milieu affect the problem-solving skills 

of students and their confidence in engaging in the design process, according to 

Vaikla-Poldma (2003, p. 207). She adds: 

The design studio becomes a personal and a social space with negotiations, 

tensions and political undercurrents that are not explicit. Different meanings are 

generated about design and its purpose in the competitive nature of social critique 

environment versus the safe haven of the design studio (Vaikla-Poldma, 2003, p. 

209)  

Interactions outside the formal crit or the studio are cyclical, offering multiple 

interpretations that also influence meaning-making (Lueth, 2008, pp. 63-64). 

Meaning-making and how design is practised in a studio is guided by its tacit rules 

and habits (Brandt et al., 2013). Dutton (1987), applying the concept of the hidden 

curriculum, states that the “design studio as a producer of knowledge and as a social 

practice” (p. 17) has broader connections that influence political, economic and 

societal dimensions. 
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Thus, design practices and design knowledge in the studio are not separated from 

its social and cultural context. Each discipline has its values and norms. Design 

activities in the studio are performed according to the unwritten and implicit rules 

of each discipline. Rules guide how meaning is made in learning communities in 

the studio (Brandt et al., 2013, p. 337). Communities of practice are unique to the 

studio. They act as bridges between academic and professional communities 

(Brandt et al., 2013; Shreeve, 2015).         

Increasingly online learning communities supported by multimedia broaden the 

sharing of experiences, knowledge, and values and beliefs (Oztok, 2013). The 

platform also supports discussions with the professional community, blurring the 

boundaries between the professionals and the students (Shreeve, 2015). In many 

ways, an online learning environment may be a preferred means of communication 

over a physical one as it simulates the environment used by professionals who are 

geographically dispersed.  

Collaborative software that supports synchronous and asynchronous conversations 

keeps track of conversations. It acts as an archive or a shared knowledge base that 

can be retrieved and accessed for reflections. Conversations can also occur in virtual 

environments using digital artefacts (Blumenfeld et al., 1996, p. 39). Salama (2015) 

brings to light the socio-cultural implications of virtual design studios on design 

education. Such interactive experiences are challenging but also contribute 

positively to design learning. They underscore the importance of dialogical learning 

as an essential pedagogical tool (pp. 230-231).  

 The studio as a nexus between academia, research and practice 

Carter and Doyle (2015) state that to remain relevant, the design studio must 

incorporate and engage with knowledge-sharing structures (p. 37). In Roudavki’s 

view, design studios are typically discipline-specific, brief, and flat organizational 

structures. They are constrained by a lack of prerequisites and limited resources. 

When they require prior knowledge, integrate with other disciplines, or are 

embedded in the work of ongoing design organizations, they become more robust 
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(Roudavski, 2015, p. 170). The studio structure should be adaptable to 

accommodate a range of delivery modes and engage with industry, community, and 

practice. Off and on-campus studio spaces need to be flexible to enable external 

linkages (Black, 2015, p. 167).  

The studio works well with a good host and impressive guest list. To attract 

researchers and creative practitioners, the “social structuring of the studio is critical 

to its performance” (Blythe, 2015, p. 111). Design studios have the potential to be 

dynamic agents in bringing a school's culture together by drawing a diverse group 

of people, disciplines, competing ideas, industry partners, research projects and 

research outcomes. Most significantly, they facilitate public communication 

between these distinct studio cohorts (Mitsogianni, 2015, p. 31).  

Therefore, the outcomes in terms of design work and educational benefits from 

working in collaborative creative works are significantly superior to what could be 

accomplished by the student working alone (Wingham, 2015, p. 137). An innovative 

curriculum that incorporates collaborative projects provides a three-way benefit to 

students, academics and professionals. Academics get more research time to update 

their expertise to prepare students for changing roles as designers. Practitioners get 

the opportunity to test and experiment with methodologies in a setting not 

afforded by the professional environment. Unpredictable meetings between the 

three sectors create “organic groupings for research collaborations” (Wingham, 

2015, p. 137).  Blythe (2015) adds that discovery occurs due to transitioning between 

modes of learning or intelligence. That is, between model-making, consulting with 

stakeholders and other professionals and drawing (p. 111).  

Mitsogianni (2015) suggests studio models such a research-led or industry-

partnered bring together a diverse range of people and perspectives and combine 

their efforts and resources to develop ideas in a common area of interest. In the 

process, it is possible to discover problems that were not known to exist within the 

discipline (p. 31). According to Jackson (2015), “the academy offers opportunities to 

speculate on reality without being bound by it” (p. 160). Innovations tested in 

practice may be commercially viable but need the criticality of speculation. Pure 
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speculation, on the other hand, may have a finite trajectory. Therefore, periodic 

interactions between practitioners and the academy can address the cracks between 

practice and the design studio (Jackson, 2015).  

On the flip side, Brott (2015) opines that schools today strictly comply with the 

impositions of practice due to the needs of globalisation, sustainability and capital 

financing. The studio produces students that generate mass data for creative 

corporate industries and is “principally a machine for producing images, serving 

digital world capitalism” (p. 169).  

Hyde (2015) stresses that beyond the interests of the University and the practice, 

“the ultimate obligation of the design studio is to redefine the field itself so that it may 

better serve society” (p. 168). Methodologies in design education, such as design 

activism, aim to change students into activists in making them participate in 

projects beyond the boundaries of the studio. The multidisciplinary approach that 

often involves the local community and public bodies enables understanding of the 

complexities and providing solutions at a systems level (Fassi, Sachero & Simeone, 

2014). 

 Summary of the chapter 

The design process seen as a dialogue in problem-solving involves an internal 

dialogue between the dual cognitive processes as well as an external discourse 

between the stakeholders through the design language of drawing (Figure 8). 

Design seen as interaction between the human and artefact finds mention in several 

chapters of the literature review. The perspective of design as a dialogue has 

paradigmatic significance from the levels of design for the built environment to 

design for systems. Dialogic and collaborative skills are particularly sought in the 

transformative paradigm across social, cultural, economic and political spheres. 

Narváez (2000) maintains that the dialectic and sociocritical nature of design can 

transform and emancipate human conditions. Therefore, this study seeks to explore 

design dialogues in the studio. Finally, the choice of choosing Schön’s reflective 

practice paradigm is based on Dorst’s (1997) conclusions of his study as: 1) This 
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paradigm is suitable for understanding design activities in the conceptual phase 

where the designer acts implicitly according to the problem at hand and 2) 

Learning is subjective and constructive in nature.  

Several pedagogies find their applications in design education. Pedagogies such as 

project-based learning, situated-learning and inquiry-based learning are based on 

constructivist principles. Studio pedagogy is described as the signature pedagogy of 

the design discipline. The contemporary studio has more constructivist 

underpinnings compared to the apprenticeship model.  

The design studio is a multi-functional space that accommodates multifarious 

design activities. As a testing lab supporting cognitive and bodily engagement with 

material and artefacts, it is a place for risk-taking and dealing with uncertainties.  

As a transition space between academia, research and practice, it is a source of 

gaining praxeological and pedagogical disciplinary knowledge. As a space for 

performance, it explicates the design work through object-laden or language-laden 

representations that invite critique and discussion. As an interactive space for 

various stakeholders, it acts as a reservoir of collective knowledge made possible 

through constructive and critical conversations. These exchanges deconstruct tacit 

understandings of the teaching and learning of design. 

Critical conversations can be a phrase that summarises the various conversations 

that take place in the studio. A working definition is conversations that aim to 

analyse, assess, or evaluate a project through different perspectives to resolve issues, 

suggest alternatives, or make a judgment. In the scenario of a design studio, 

conversations may be communicated through the codified design language of 

drawings or through the use of meta-language that is mediated through design 

artefacts.   

Though conducive to a constructivist environment, hegemony and role conflicts in 

the studio can affect student engagement and identity transformation. Efficacy of 

knowledge construction depends on studio tutors' pedagogical responsibility to 



 

71 

 

take on supportive roles, adopt appropriate design models to understand the tacit 

design process and foster an environment of reciprocal relationships.  

Disciplinary practices, cultural norms and unspoken professional rules find 

confluence in the studio. On the other hand, virtual spaces expand the studio's 

socio-cultural spheres, suggesting new interpretations of disciplinary knowledge.  
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 The interior design discipline and education 

 Overview of the chapter 

The chapter starts with a definition of interior design, followed by historical 

influences on interior design education. Challenges to spatial contexts call for new 

ways to engage with the discipline and question existing pedagogical models.  

Chapter 4.5 describes the meaning of a spatial context as an example of tacit 

knowledge in interior design. Narrating a comprehensive history and meaning of 

interior space is a daunting task and not the study's primary aim. The purpose is to 

have a brief understanding of the notions and ways of thinking of interior space. 

 What is interior design? 

In the view of Brooker & Stone (2010): 

Interior design is an interdisciplinary practice that is concerned with the creation 

of a range of interior environments that articulate identity and atmosphere 

through the manipulation of spatial volume, placement of specific elements of 

furniture, and the treatment of surfaces (Brooker & Stone, 2010, p. 12)  

Though interdisciplinary is a quality embraced by its discipline, Brooker and Stone 

clarify that what sets interior design apart is situation, place and context-bound (p. 

8). Traditionally it has been linked to architecture, decoration, graphics, product 

design and the arts and crafts. However, interior design from the perspective of 

environment design, explores a range of ‘inhabited spatial contexts’ from the 

architectural form to the formless digital environment, placing its role beyond that 

of a ‘pro-decorative’ or a ‘co-architectural’ one (Milligan & Ashcroft, 2007, p. 17). 

Additionally, there is a need for interior design to go beyond the generics of the 

body and the abstractions of space and clearly express how interiors relate to 

‘people, function and well-being’ (Caan, 2007, p. 52).  
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 Interior design education 

Interior design is understood to have evolved from two divergent schools of 

thought; the decorative arts tradition of the École des Beaux-Arts and the 

functionalist view of the Bauhaus (Vaikla-Poldma, 2003, p. 47). Both were based on 

the foundations of architecture, fine arts and crafts that continue to influence 

interior design.  

Vaikla-Poldma reasons that the aesthetics of form that translated into “political and 

ideological embodiment of buildings” (p. 46) was predominately a Modernist vision. 

This emphasis has so perpetuated interior design education that it undermines the 

human dimension in interior spaces. To extend the interior design discourse 

beyond the aesthetics of form is to consider the influences of psychology, the 

component of human expression of the fine arts, the sensibilities of the liberal arts, 

theories of behavioural sciences and psychology (Vaikla-Poldma, 2003). Chalmers 

and Close (2007) argue in favour of the interdisciplinary theory that empowers 

interior designers to engage in intellectual discourses. It provokes students’ 

creativity by pushing them to look for answers beyond common studio practices 

and prejudices. Thus theory “allows interior design to address gender, race and 

culture, the dilemma of technology, the making of meaning through design; 

hegemonic structures and the culture of consumerism” (p. 82). While they regard 

education as a means to connect theory and practice, Vaikla-Poldma (2003) holds 

that the leaning of education towards satisfying professional needs deprives its 

engagement in a theoretical questioning of the discipline (p. 64). She calls for an 

interior design pedagogical model that addresses aesthetics, semiotics, spatial 

relations, political and critical issues (p. 63) and is not distanced from research (p. 

64). 

 Issues and trends in the discipline 

Sparke’s (2008) analytical comparison across the two centuries of interior design 

urges a re-thinking of the words space, place and inhabitation associated with the 

interiors. Benjamin (1999) states, "to dwell is to leave traces...traces of the inhabitant 
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are imprinted in the interior" (p.9). Then how does interior design respond in 

providing possibilities beyond the physicality of space, territoriality of place, and 

temporality of inhabitation? 

Spatial contexts are constantly challenged in the wake of technological advances, 

cultural and sustainable practices that will “expand the discourse for meanings of 

design/spaces.” (Dale, 2013, p. 457). It means posing new questions for aesthetics in 

virtual spaces, clarifying the local in terms of the global, and providing a built 

environment for well-being. Above all, the challenges question how spaces become 

agencies of human dignity and integrity.  

With the proliferation of digital technologies that change user’s needs and alter 

aesthetic sensibilities (Plunkett, 2013), interiors that are agents for self-expression 

and identity-formation (Sparke, 2008) acquire new dimensions. 

Digitisation has also re-shaped the profession’s operating tools. Where the single 

designer can visualise, create and execute designs with the help of a computer, 

others in the design team provide crucial feedback and new insights. Thus Plunkett 

(2013) proclaims that “the ability to engage in a critical conversation is more 

important than a willingness to draw in passive isolation” (p. 98). Given that interior 

design is an intellectual pursuit, it is then in the interest of design education to 

provide students with the opportunity to “distance themselves from industry 

demands in order to invest in the subject critically and creatively” (Stone, 2007, p. 

236). 

Guerin and Martin (2004) expect that with changes in designed environments, the 

jurisdictional boundaries, knowledge areas, and works of professionals will 

continue to fluctuate and become more complex. Therefore, updating the interior 

design’s body of knowledge is an ongoing process. Continued dialogue between the 

development and continuation will benefit the profession's growth (p. 19). 

The issues and trends mentioned above pertain to interior design and interior 

design education in a global sense. The Environment and Interior Design in the 

School of Design, The Hong Kong Polytechnic University, is the premise for this 
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study and prescribes a universal standard of design education. Therefore the study 

proceeds, keeping in mind the global perspective while investigating in a local 

setting.  

 Interior space notions 

 What is space? 

The meaning of the term ‘space’ in architectural vocabulary is transient and 

changes with time, “according to circumstances and the tasks entrusted to it” (Forty, 

2000, p. 257). Forty traces the Modernists conceptions of architectural space 

through philosophical discourses and its psychological and physical properties.  He 

summarizes early developments of these conceptions through examples of architect 

Semper’s introduction to the term space as an enclosure, historian Schmarsow’s 

conception as aesthetic perception and sculptor Hildebrand’s stress on movement, 

form, and bodily experience. Kant, for whom space was a priori of the mind and an 

intuition, and Nietzsche’s “notion of space as a force field” (p. 259) were 

philosophical influences on these conceptions.  

These earlier ideas of spaces set the precedence for adopting terms such as space 

and spatiality as established categories in architectural language, offering architects 

the distinction of presenting their “labour as mental rather than manual” (p. 265).  

In the subsequent years, architects added their inflections to the meanings of space 

that Forty (2000) broadly summarises: space as an enclosure, space as continuum, 

and space as an extension of the body (p. 266). He discusses the examples of Adolf 

Loo’s Raumplan, who described the volume of the interior, Moholy-Nagy’s 

explanation of space as a flow between the inside and outside, Mies van der Rohe’s 

modern treatment of space as freedom of movement through materials and 

Tschumi’s paradox of space as a mental concept and experience.   

Forty (2000) ties up the architectural developments with the philosophies of 

Heidegger and Lefebvre.  While Heidegger related space in terms of its locale,  

Lefebvre explored the schism of “space produced by thought, and the space within 
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which thought happens” (p. 271). Lefebvre was critical of this schism perpetrated by 

architects as “abstract space” (p. 274) that has overtones of power and domination. 

Forty (2000) re-emphasizes this point by concluding that the adoption of the term 

space was a means by which modern architects could represent their needs to assert 

their professional authority and “dominion in the realm of space” (p. 275).  

The advent of post-modernism saw the demolishment of power structures and 

space became associated with terms such as complexity, pluralism, multi-coded, 

fractal, radicalism, ambiguity, collisions and mutations, which draw parallels with 

post-structurist philosophies. Jencks (2011) charts the development of post-modern 

architecture by discussing some of these themes through the works of renowned 

architects.  He alludes to examples such as the spatial complexities of Venturi and 

Libeskind, radical eclecticism of Takeyama, Stirling’s contextualism, the heterotopic 

spaces of Gehry, the unstable and fractal spaces of Eisenman and the metaphoric 

space of Herzog & de Meuron.  

Urban spaces for post-modernists were less controlled than the Modernists 

approach; “one governed more by information flows than vehicles, more like a self-

regulating organism than a machine” (Jencks, 2011, pp. 118-119).  Foucault’s critical 

paradigm of heterotopia and Derrida’s theory of deconstructivism was influential in 

the treatment spaces. For example, Eisenman’s designs had paradoxical elements,  

were disorienting and decentred the subject (pp. 152-153). Jencks (2011) adds that 

computer-aided design and digital modelling expanded the complexities of urban 

spaces at a more mature phase of post-modernism. Spaces became fractured and 

seamless simultaneously, juxtapositioning the organic and the algorithmic and at 

the “threshold between order and chaos” (p. 118-119).  

 Mapping the terrain of interior spatial notions 

The dialect between the outside and inside were regarded as divisions between 

form and space or architecture versus the interior, historically expounded in several 

theories and concepts. The shifts in the importance of the exterior and interior 

“have often been dramatic in their implications for theory” (Malnar & Vodvarka, 
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1992, p. 13). The changing dynamism between the two has less to do with the built 

form. Therefore, interior design “becomes an activity of organising material spatially 

and temporally” (Attiwill, 2004, p. 3). Interiority is a term mentioned in tandem 

with interiors. It is an abstract quality that defines the interior that is not an 

absolute condition but is prolific,  mobile and “responsive and subject to 

transformation” (McCarthy, 2005, p. 122).  

 Spankie (2007) clarifies that “in contrast to the static nature of architecture, 

interiors cannot be treated as a series of still lives; rather they gain meaning and 

significance through their occupation” (p. 246). Atmodiwirjo and Yatmo (2019) add 

that occupation defines interiority, which becomes a reflection of the individual's 

identity, subjective experience, and personal responses (p. 2). In a contemporary 

context where the built environment is challenged through urban and technological 

forces, Attiwill (2004) further questions the appropriateness of the meaning of 

‘interior’ as an enclosure. Smith (2004) redefines the concept of the interior as 

contained to a concept of ‘betweenness’. The interior “provides the medium through 

which we reveal the social, collaborative and ephemeral aspects of space that are 

repressed in conventional design practice” (p. 101).  

Caan (2007) expresses that interior design’s “parallel is not physics or structure but 

psychology and the behavioural sciences” and therefore should not “play turf wars 

with architecture” (p. 54). Interactions of interior space with architecture, materials 

and the body are on physical, psychological and sociological levels. In the view of 

Tuan (2001), “spatial prepositions are necessarily anthropocentric”; spaces are 

perceived and experienced through the senses, bodily movement and cognition    

(p. 45).  Material manipulations create the spatial character and play a role in 

meaning-making, perceptions, and interpreting the space by the user (Verghese, 

2007; Verghese & Smith, 2013). Objects communicate meanings and relationships 

and are symbolic representations of societal and cultural structures of inhabited 

spaces (Roche, 2000; Trentman, 2009).   

The assigning of meanings and symbolic associations to space leads to 

concretisation and attachment of space to place (Tuan, 2001). Norberg-Schulz 
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(1971) uses the term ‘genius loci’, viewing neither the interior nor exterior as 

separate but as an environment of a dwelling place for the occupant. Place and 

space are referenced to time in a spatio-temporal context (Tuan, 2001). Spaces 

outside this zone are the virtual realms of flow and hybridity (Thackara, 2001). 

Physical and virtual mobilities challenge the creation of spatial experiences in a 

local and global sense. Stickells (2013) considers interiors as “sites of control and 

conditioning of mobilities” that connect spatial form with the flows and activity of 

people (p. 196). These spaces are secure yet flexible and porous to permit social and 

urban encounters.  

Virtuality and collaborative spaces open up new discussions about aesthetics. 

Thackara (2001) regards the aesthetics of relationships, service and flow as new 

inspiring dimensions of designing for complexity. In a post-modernist context, 

Žižek (2011) analyzes egalitarian spaces of ‘generalized aestheticization’ (p. 98). The 

concern is neither about form or function but about the leftover spaces between the 

skin and structure.  

According to philosopher Kant, aesthetics may be considered a way of expressing 

meanings of spaces that arise from Gestalt psychology of human perception, the 

judgment of which is subjective (Cho & Schwarz, 2015) and it is encoded in interior 

design (Folkmann, 2015). The social and virtual mobility of people constantly 

transforms intended meanings. The challenge for designers is to communicate 

abstractions of culture and the codes contained in architectural form and space 

(Malnar & Vodvarka, 1992, p. 229).  

The above-discussed notions of interior space are mapped out into three broad 

areas of interactivity, inhabitancy, and interpretations in Figure 11. 
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 Ways of thinking about space 

The discussions in this chapter correlate with the concepts of interior space 

mentioned above. The following categorisation of spatial contexts (Figure 12) does 

not necessarily depict a paradigmatic shift; instead, it shows different ways of 

thinking about interior space. Universal space is a modernist context of interior 

space dictated by iconic architecture, though there has been an acknowledgement 

of the human in space. The phenomenology of space is a move from the self-

expression of the designer to empathising and giving importance to human 

sensorial experiences. Social space is about relationships, interactions and 

appropriation of space by the user. Critical spaces question the agencies of power 

and gender in identity, social and political constructs while offering Pragmatism as 

an alternative to stimulate social engagement in interior spaces.  
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Figure 11 : Terrain of Exploring Interior Space Notions 
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 Universal space 

The form-function paradigm that dominated Modernist architecture (Forty, 2000)  

shaped the spatial conceptions of several iconic architects of the time. For Frank 

Lloyd Wright, spaces came alive through the interchanges of inside and outside,  

detail and whole, and mass and void. Aided by the construction technology, Wright 

(1960) had imagined future possibilities of organic, livable spaces evolving and 

being in constant contestation while being true to their indigenous beginnings.  In 

Louis Kahn’s belief, “spaces should be flexible, but there are also some which should 

be completely inflexible” (Kahn, 1998, p. 28). The process of creativity for Kahn 

begins by the reframing or reprogramming of the project and liberating it from the 

functions by finding ‘unprogrammed spaces’ for the client (Williamson, 2015, p. 14). 

Similarly, Mies van der Rohe subscribed to an undivided space referred to as 

Miesian universal space. His minimal architectural frame rendered it an ‘almost 

nothing’ (Kim, 2009, p. 258).  

An understanding of space as an architectural experience related to time came to Le 

Corbusier by studying traditional ritual movements and transport devices of the 

machine-age. With his Rationalist ideas and Utopian aspirations, this reconciliation 

of machine and tradition laid the foundations for his Five Points in Architecture 

(Curtis, 2015; Brooks, 1997). Corbusier tried a new proportional system, the 

Modulor, that harmonized furniture, fittings, and spaces for the design of urban 

spaces, conceiving the idea of mass production. 

Universal 

Iconic  

Imposed space 

 

Phenomenological 

Sensorial / Embodied 

Empathic space 

 

Sociological 

Rhizomatic / fractal 

Appropriated space 

 

Critical 

Contested space 

Participatory 

 

Figure 12: Spatial Contexts 
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Jencks (2011) reasons that the Modernists embraced massification because they 

succumbed to the force of zeitgeist, leading to the moral failure of Modernism. It 

had “evolved from complicity with totalitarian regimes into complicity with reigning 

power structures” (pp. 28-29).  As a result, architecture no longer catered to the 

individual, inhabitants or the neighbourhood. The concept of nothingness and 

minimalism made buildings banal, neutral and agnostic (pp. 241-243). By contrast, 

iconic buildings of post-modernism are metaphoric, enigmatic signifiers, and 

“carefully coded strange and enticing objects” (pp. 204-205). The challenge, 

however, is designing a local contextual counterpoint (p. 246).  

Phenomenology 

In his book Attunement, Pérez-Gómez (2016) calls for designing for moods and 

atmospheres as a departure from the Cartesian model of space. He draws upon 

Husserl’s and Merleau-Ponty’s phenomenological ideas of consciousness and 

embodied perception as a root to implement the design of Stimmung or attuned 

atmospheres. The challenge for architectural representations such as digital media 

is to articulate the poetic language of human experience.  

As another proponent for experiential design, Pallasmaa (2012) advocates the 

human existential dimension of architecture that relates the self to the world, in 

other words, a phenomenological aspect of sensory experience (p.7, p. 25). The 

senses comprehend the tectonics of the buildings. The self is constantly interacting 

with the environment, merging with its ‘spatial and situational existence’ (p. 69). 

Pérez-Gómez and Pallasmaa mention their contemporary, Steven Holl, as one of 

the architects of recent times who has prolifically designed for attuned moods and 

multi-sensory experiences. He believes in an architectural process that experiments 

and extends the range of the tectonics of form within the limits of concept and the 

situational requirements intertwined with phenomenal experiences (McCarter, 

2015, p. 81).  Holl’s designs engage the tectonics in the embodied experience of the 

occupant from the intimate, tactile scale of the interiors to the topographic scale of 

the architecture and landscape (McCarter, 2015, 188). He uses the spatial concepts 
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of voids, hinges and porosity to combine hapticity and mobility in an innovative 

urban concept of the hybrid city. That architecture can evoke the senses and 

perception is an articulated intention. When phenomena and intention interplay, 

spaces are realized as both feeling and thought (Holl, Pallasmaa & Pérez Gómez, 

2006, p. 41). 

Sociology of interior spaces 

In the words of Michel Foucault: 

The space in which we live, which draws us out of ourselves, in which the erosion 

of our lives, our time and our history occurs, the space that claws and gnaws at 

us, is also, in itself, a heterogeneous space. . . . we live inside a set of relations that 

delineates sites which are irreducible to one another and absolutely not 

superimposable on one another (Foucault, 1986, p. 23) 

The contradictory spaces or sites Foucault attends to are of two types, utopia and 

heterotopia. They are alternative or counter-sites (Jencks, 2011), isolated yet 

penetrable and connected to the surrounding space (Foucault, 1986). Jencks (2011) 

extends this ideology to modern skyscrapers that function as a vertically connected 

and networked social city. 

Lefebvre (1991) distinguishes three types of physical, mental, and social spaces that 

he aims to bind through a unitary theory. He adds that social space is a space of 

actions (production and consumption), diversity of objects (natural and social, 

including networks and pathways) and, more importantly, that of relationships (p. 

77). The framing of space is problematic because the lived experience of occupants’ 

changes from that of a lived experience of abstractions. (pp. 93-94). 

Bourdieu (2018) considers social space as a structure of juxtapositioned social 

positions, where agents and their appropriated properties are arranged according to 

their relative positions. Inhabited or appropriated space acts as a metaphor for 

spatial oppositions within this structure (pp. 106-107). Architectural spaces are 

symbols of power that are asserted within appropriated spaces. Bourdieu maintains 
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that social space dwells in objective spatial structures in subjective mental 

structures (p. 108). Architects might impose their own impose their mental 

structures while designing social spaces by not accounting for the tacit 

requirements of inhabitants. Therefore, a locale may be physically occupied but not 

inhabited “if one does not dispose of the means tacitly required for that”. In other 

words, “it is the habitus that makes the habitat” (p. 111). Jencks (2011) believes that 

post-modernism can liberate and create organic, fractal, and self-organised spaces. 

It resonates with the rhizomatic concept of Deleuze and Guattari (1987), which is 

decentralised and networked. 

Critical Spaces 

Concepts of space have changed from the modernist theories of a universal space 

enclosed and bound to architecture to Harvey’s (1989) post-modernist theories of 

understanding spatial experiences as bound to political and economic practices.  He 

distinguishes the modernist approach of space to serve social functions from a post-

modernist conception of space that is disengaged from social functions (p. 304).  

In parallel to the post-modernist approach is Dewey’s pragmatic perspective on a 

democratic aesthetic experience, leading Melles and Huppatz (2013) to suggest that 

pragmatism in interior design offers a closer aesthetics and material engagement 

than postmodern speculations of spatial meanings (p. 98). Rem Koolhaas’ 

pragmatism in architecture as analysed by Graafland (2000) is uncontrolled. It 

enables the tensions between the rigid structure and the random flow of spaces 

rather than the megalomaniac master plan conceived by the modernist architects.  

Koolhaas envisages the current living condition, producing the generic, a city 

sedated, with no aesthetic experiences, multi-cultural and proliferated, highly 

mobile and constantly in transit (Koolhaas & Mau, 1997). Design firms such as 

MVRDV adopt eclecticism for aesthetics in their projects and are experimental with 

spatial volumes. The spaces are participatory, at the same multifunctional to 

address the issues of urban density (Winy Maas, 2020).     
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Feminism, on its part, has constantly challenged the modernist view of the 

Universal space, especially in the spaces of the domestic realm where assumed 

appropriations often ignore the lived experience of the inhabitants giving rise to 

gendered anxieties and conflicts (Vaikla-Poldma, 2013; Morley, 2013). At the 

individual level, the self is constructed and expressed through the structured reality 

and security of the home. On the other hand, the social is appropriated and 

exposed through the spaces of the empowered and marginalised.  

 Summary of the chapter 

The value of interior design lies in its primary concern with designing environments 

for human improvement and well-being. Interiority refers to the quality of the 

interior. Interior space notions of inhabitancy and interpretations mapped in Figure 

11 emphasize that its relationship to the built form is conceptually challenged. 

Interactivity refers to the relationships of the interior with the exterior 

(architectural structure), materials, and the body (or bodies) in the physical, 

psychological, and sociological senses. Inhabitancy refers to the concretisation and 

the spatio-temporality of space as place; the virtuality of space as a hybrid, cybrid 

and space of flows and the mobility of space (local and global). Interior space may 

be interpreted as semiotics, its representations as spatial codes or cultural symbols 

and, through aesthetics, embedded in cultural meanings and social constructs. The 

three notions carry the tacit components of spatial knowledge and are in a constant 

state of flux. Likewise, interior space and interiority exist in a changeable and 

variable relationship. 

Concepts of interior space discussed in this chapter suggest philosophical leanings 

such as phenomenology, post-structuralism, social and critical theories. Spatial 

experiences engage the body and its movement, senses and perception and 

cognition. The sociology of spaces contains tacit meanings of imposition, liberation, 

appropriation and relationships. Thus, interior space is a physical, mental, and 

social construct that transforms and is transformed by the individual and society.  
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The spatial contexts conceptualized in Figure 12 are in a metamorphic state owing 

to societal, social, cultural and technological forces. In terms of designed spaces, 

this means responding to local and global conditions such as homelessness, ageing 

population, sustainability, virtuality with an aesthetic sensibility relevant to cultural 

contexts, using pragmatic practices, and elevating the spatial dimension to an 

environment of meaningful experiences.  

While retaining the interdisciplinary nature of the interior design profession, 

design education has to address the above changing conditions by preparing 

students to acquire the required abstract knowledge for the profession and to invest 

critically in the discipline.  

The chapter sets a precedent to investigate how interior design studios facilitate the 

acquisition of the above components of tacit or spatial knowledge. 

 The knowledge gap 

Constructivism and other related learning theories are appropriately adopted in 

design education. For example, problem-solving follows an experiential learning 

cycle of framing, reflection, experimenting and re-framing the problem. Tutors 

provide the contexts for enabling situated learning and project-based learning 

through simulated conditions in the studio. Design students, in particular, those in 

interior design and architecture, adapt symbolic interactionism when designing for 

spatial experiences and environments. What is common in all these theories is that 

they call for the active participation of the learner. However, constructivist studies 

in interior design education are notably limited in exploring the students’ narrative 

of constructing tacit knowledge in the design studio. Similarly, in-depth studies of 

the influence of studio interactions on constructing spatial knowledge are 

insufficient.    

Considering that the act of design, in general, is premised on tacit knowledge, its 

teaching and acquisition have always been problematic in design education. Schön 

(1984, 1985) sought to address the problem by proposing that it is ‘reflection-in-
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action’ that explicates the artistry of designing. He adds that the studio master and 

student seek convergence of meaning through the dialogue of words and 

performance. As discussed in Chapter 3.5.2, the convergence of meaning has other 

influencing factors that were not accounted for by Schön.  

Van Dooren et al. (2014) propose a framework of elements for tutors to explicate 

the design process to students (Chapter 2.3.1). The explication can build the 

confidence of students in their learning process. Their study reveals that though 

teachers use the elements, it is not clear how tutors articulate their tacit knowledge 

or expertise.  

In a somewhat similar manner, Suwa et al. (2000) suggest that tutors should 

encourage students to find unintended discoveries in the design process. However, 

the researchers do not elaborate on the teaching strategies that tutors should adopt 

to build this ability in students.  

Ferreira (2018) contends that conversations between the teacher and student, 

mediated through design artefacts, can result in new understandings and insights. 

How the tutors trigger these understandings and how students reflect on these 

moments suggest tacit knowledge construction that needs further exploration. 

Investigations in a similar area of design reviews conducted by Sonalkar et al. (2015) 

conclude that reviewers and students articulate and co-construct the expression of 

professional vision while interacting with the design artefacts.  Conversations that 

go beyond disciplinary and professional boundaries might need alternate forms of 

expressing the professional vision. It is worth investigating the influence of these 

interactive spheres and spaces.  

Debates on a skill-based or a knowledge-based pedagogy abound in design 

education.  Uluoğlu (2000) stresses that designing is more than an activity that 

requires learning skills. It is considered as a praxis that involves design knowledge 

to be applied in problem-solving. Her proposed model has attributes of generalised 

knowledge and personal experiences for the communication of design knowledge 

through the crit in the design studio. Teaching for personal knowledge is crucial for 
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the development of an individual’s praxis and geist (Uluoğlu, 2000, p. 57).  

Nevertheless, the teaching and learning of personal knowledge are not generic, and 

this area of pedagogy has often evaded the attention of researchers.  

Changing trends and spatial contexts in interior design imply developing a body of 

interior design knowledge with a global vision and collaborations but do not merge 

with other professions (Dale, 2013, p. 455). Dale concludes that engagement in 

dialogue, developing theory and concepts about space and new pragmatic practices 

will aid the envisioning of yet-to-be-realized contexts of living and working (p. 

457). Her conclusion spurs the direction of this study. However, the focus is on 

investigating the required skills and language to engage in critical discourses within 

the discipline rather than developing a body of knowledge in interior design 

education.  

To conclude, several pedagogical models and theories mentioned in the literature 

review suggest strategies to teach for tacit knowledge acquisition. However, studies 

conducted in interior design education are inadequate in offering a well-defined 

pedagogical approach for the effective teaching and learning of tacit knowledge.  

Rapid changes in the connotations of interior space only make it imperative to 

highlight the importance of tacit knowledge. Traditionally, its acquisition in design 

has relied on the learning-by-doing pedagogical model. Its implicit and inherent 

nature indicates that it is compatible with the constructivist way of learning. 

Teaching for tacit knowledge entails an indirect approach where scaffolding and 

critical discussions in the studio can lead to discoveries and new spatial 

understandings. Knowledge gained is retained as individualised knowledge and life-

long learning skills.  

Therefore, the processes by which interior design tutors share their expertise and 

facilitate a shared environment for tacit knowledge construction requires more in-

depth investigation. Likewise, what demands more attention is how students 

construct their tacit knowledge. Further, there is a lack of studies on how social 

interactions in the interior design studio facilitate tacit knowledge construction. 

The lack of insights into these three pedagogical considerations in understanding 
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tacit knowledge construction has prompted the formulation of the research 

questions (chapter 1.4).  

 Consolidating the literature into a conceptual framework 

The conceptual framework guided the data collection and addressed the identified 

knowledge gap in the literature. Development of the conceptual framework went 

through several rounds of revision in conjunction with the literature, research 

questions, data collection, and data analysis processes. Steps in the developmental 

process are briefly described below. Details are discussed in each stage of the 

analysis in the next chapter.  

The process started with the theoretical framework developed through the 

literature review. Research questions were formulated after the pilot studies. The 

three areas of the research question: teaching, learning and social interactions and 

the three main parts of the study: tacit knowledge, knowledge construction and 

studio pedagogy, were developed into concepts. Figure 29 (chapter 6.3.2) shows an 

earlier version of the conceptual framework. Coding and memoing in the analytical 

process along with the conceptual framework were conceived into analytical 

frameworks (Figure 32) to gain new insights and concepts.   

A further refinement of the research questions, a working definition tacit 

knowledge construction, new insights from the empirical data, and relevant 

theories from the literature review was extracted and consolidated into three main 

categories corresponding to each research question. The categories were 

conceptualised into a finalised version of the framework (Table 4). These three 

concepts were studio pedagogical efficacy, active engagement in learning and 

social-interactive environment. They were further deconstructed into sub-concepts 

to study each concept's defining features and develop coding schemes. How the 

sub-concepts are linked to the literature review in relation to the research questions 

is explained below.  
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Studio pedagogical efficacy: 

In line with the constructivist theories, teaching efficacy depends on the kind of 

roles, methodology, strategies and methods that tutors employ to facilitate tacit 

knowledge construction in the studio. Schön’s methodology suggests the tacit 

process is based on a  reciprocal relationship between the tutor, students and the 

design artefacts. Other methodologies such as Dorst’s dual-mode model refer to the 

approach or models tutors use to facilitate the problem-solving processes.  

Authentic contexts and a collaborative learning environment afforded by teaching 

strategies such as situated learning stimulate metacognitive and social aspects of 

learning. Providing for such learning experiences are examples of pedagogical 

requirements for tacit knowledge construction.  

Pedagogical models and theories such as Ferreira’s Design Studio Model, the Design 

Grammar Model and the Pedagogical Content Knowledge make tutors’ tacit 

knowledge visible to students. Sharing of knowledge through crit sessions leads to 

unexpected discoveries and shared mental constructs.  

Studying the components of tacit or spatial knowledge reveals the positioning of 

the tutor as an interior designer and, at the same time, provides information about 

the way the curriculum is structured for spatial knowledge acquisition. 

Active engagement in learning:  

Project-based learning and experiential learning are theories that subscribe to the 

learning-by-doing model, wherein students acquire tacit knowledge through a 

hands-on learning experience.  

Correspondingly, knowledge is constructed when learners connect learning to 

previous experiences. The cognitive notion of constructivism assumes that the 

interpretation of new experiences either fit prior experiences or create a new 

schema. New meanings are created when students confront threshold experiences 

that have transformative effects on their learning and self-identity. An awareness of 

self-change is possible through meta-cognition.  
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Meanings and identities are shaped through the participatory learning environment 

of the studio made possible through peer learning and critical discourses that 

results in new frames of reference supported by constructivism and transformative 

learning theories.  Knowledge in these discussions is communicated through verbal 

and visual design languages where reflective conversations with the situations get 

converted to tacit-knowing-in-action.  

Social interactive environment: 

Shared experiences and conversational exchanges range through different levels of 

interactions and take place in multiple spaces in and beyond the studio. Theories 

such as the Reflective Practice and Design Studio Model focus on tutor-student 

interactions, while others such as that of Professional Vision consider interactions 

between design reviewers and students. The Critical Design Dialogue technique 

demonstrates that the use of technology scaffolds critical dialogues. These 

interactions have implications on disciplinary knowledge constructs.   

The final version of the conceptual framework is shown in Table 4.   
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Concepts Sub-concepts 
Theories/Models/ 

Frameworks 
Q1 Q2 Q3 

Studio pedagogical 

efficacy 

Teaching methodology  

Constructivism 

Experiential learning 

Transformative theory 

Schön’s Reflective Practice 

Project-based learning 

Dorst’s dual-mode model 

Concept-test model 

Process-based model 

Moulds & knowledge types 

Double-loop learning 

   

Pedagogical requirements 
Situated learning 

Experiential learning    

Sharing of tacit 

knowledge 

Schön’s Reflective Practice 

Design Grammar model 

Design studio model 

Dooren’s five elements 

Pedagogical content knowledge 

Unexpected discoveries (Suwa) 

Shared mental models 

   

Components of tacit 

knowledge 
Spatial notions & contexts 

   

Active engagement 

in learning 

Learning-by-doing 
Project-based learning 

Experiential learning    

Connecting learning 
Constructivism 

Experiential learning    

Interpretation of teaching 

Constructivism 

Symbolic Interactionism 

Threshold Concepts 
   

Learning awareness Meta-cognition 
   

Developing self-identity Transformative theory 
   

Participatory learning 

Constructivism 

Peer learning 

Transformative theory 
   

Communication of tacit 

knowledge 
Schön’s Reflective Practice 

   

Social/interactive 

environment  

Shared experiences  
Transformative learning 

Symbolic Interactionism    

Conversational exchanges 

Schön’s Reflective Practice 

Design Studio Model 

Critical Design Dialogue 

Professional Vision 

   

Q1 How do tutors facilitate interior design students’ construction of tacit knowledge? 

Q2 How do interior design students construct their tacit knowledge?  

Q3 How do social interactions in the interior design studio facilitate students’ construction of tacit knowledge? 

 
Table 4: Theoretical and Conceptual Framework 
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 Research design 

 Overview of the chapter 

This chapter starts with outlining the logical sequence of the research process 

through the research design framework. The following sub-chapters begin with a 

theoretical argument on each element of the framework. Justifications of their 

choice are grounded in literature and adapted to suit the purpose of the inquiry.  

Chapter 5.3 justifies the epistemological stance for the research. Chapters 5.4 and 

5.5 delve deeper into the methodological approach and strategies of inquiry.  The 

rationale for their use, relevance, and influence on data collection methods and 

analytical strategies are discussed through a maze of epistemological and 

methodological terminologies.  

Two of the data collection methods are discussed in detail in Chapter 5.6, along 

with a brief description of the supporting methods. Chapter 5.7 describes the 

analytical flow in the research process.  

 The research design framework 

Maxwell (2013) emphasises that components of a qualitative research design are 

interactive, systemic and follow a cyclic process. He prescribes a flexible model with 

interconnected components. The research questions being the central component, 

the goals, conceptual framework, methods and validity are closely integrated (pp. 

13-16). While his model guides the research design process, the elements proposed 

by Creswell (2003) and Crotty (1998) are combined to organise the research design, 

as shown below (Figure 13). The elements scaffold each other to justify their choice 

to suit the research purpose (Crotty, 1998). 
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Crotty (1998) separates epistemology and theoretical perspectives into two distinct 

elements. However, epistemological and theoretical elements, also called 

paradigms, often overlap and are blurry in their distinctions. For example, 

constructivism is often referred to as an epistemology and a paradigm. For this 

study, constructivism is an epistemology as well as a philosophical stance that 

grounds the logic of the other elements. A similar confusion occurs in 

distinguishing methodology from strategies of inquiry. Patton (2015) lists purposive 

sampling in place of the more commonly used term of case study as one of the 

design strategies used in a qualitative inquiry. Ultimately, the choice of methods 

and methodology is justified with their capability to answers the research 

questions. Interpretive research serves as the methodology, and case study is the 

research strategy and approach that guides the data collection methods to address 

the research questions. 

Figure 14 outlines the framework and the research design elements, which clarifies 

the use of the above terminologies in this research.  

 

 

Epistemology & 

theoretical 

underpinnings 

Methodology Methods 
Research 

outcomes 

Theory of 

knowledge and 

knowledge 

claims 

Strategies or 

plan of action 

Detailed 

procedures for 

data collection 

Answers to 

research 

questions 

 Figure 13: Research Framework Elements 
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 Epistemology & theoretical underpinnings 

In the view of Crotty (1998), theoretical stances are a strong basis in conducting the 

research as well as in presenting the research because it decides whether we expect 

people to accept our research findings as established facts based on presenting the 

findings as objective, valid and generalisable truths or whether we invite them to 

weigh and judge the soundness and plausibility of our findings presented as an 

interpretation (pp. 49-50). Mason (2018) adds that convincing research arguments 

can be built on epistemological foundations, along with the support of relevant 

theories and data (p. 253). It provides a philosophical grounding that decides the 

possibility of the kinds of knowledge and ensures their adequacy and legitimacy 

(Maynard, 1994, p. 10).  The choice of epistemology and ontology has a bearing on 

the research problems and questions (Crotty, 1998). 

Epistemology  

 Constructivism 

Methodology 

 Interpretive 

research 

Strategy of 

inquiry 

 
Case study 

Data collection 

methods 

 Observations 

 Interviews 

 Focus group 

interviews 

 Experience 

sampling  

 
Document & 

material 

analyses  

Analytical 

strategies 

 Conceptual 

frameworks 

 Coding    

 Memoing    

 Visual tools   
Figure 14: Research Design Framework 
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The above epistemological implications reflect on the decision of choosing 

constructivism as an epistemology for this research. 

 Constructivism as a justified epistemology 

Constructivism, elaborated in chapter 2.4, is a paradigm of knowledge construction 

and serves as an epistemological stance for the research. Crotty (1998) distinguishes 

constructivism and constructionism based on cognitive and social dimensions. 

However, constructivism is a collective term that denotes both dimensions in this 

study. Starting with the premise that reality is constructed and meanings are 

socially shared, constructionism “honours the idea of multiple realities” (Patton, 

2015, pp. 298-300). The core strategy of inquiry for constructionists is how realities 

are constructed in a group and the impact of the constructs on the group’s lives 

(Patton, 2015, pp.  295-297). In this sense, constructivism is a justified stance in 

answering the research questions. 

Nevertheless, the acknowledgement of multiple perspectives in research is called 

into question. For, if the use of comparisons is a strategy to assess validity, then 

who is right, what are the claims to truth and what are the criterions for 

comparisons (Burr, 1995; Hammersley, 2011; Gergen, 1994). Constructionists, 

however, are more concerned with seeking valuable insights than the search for 

objective truth or outcomes generated through universal rationalism (Gergen, 

1994). They base validity on multiplicity, authenticity, ethics, reflexivity, and 

community agreements (Lincoln et al., 2011). Different researchers using the same 

procedures can produce different results (Hammersley, 2011). In other words, the 

researcher interprets the results.  
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 Methodology – Interpretive research 

 What does interpretive research mean? 

“All research is interpretive: guided by a set of beliefs and feelings about the world and 

how it should be understood and studied”, proclaim Denzin and Lincoln (2013, pp. 

49-51).  

Qualitative research is often taken in the same breath as interpretive research.  

Denzin and Lincoln (2013) clarify that “qualitative research is a set of interpretive 

activities” (pp. 34-35). It does not have its paradigm or distinct methods and draws 

on multiple strategies of inquiry and methods. Hence they compare a qualitative 

researcher to a quilt-maker, and interpretivism might be the tradition (or 

paradigm) in which the quilt is woven (pp. 34-35). Qualitative research mentioned 

in this study is an umbrella term where interpretive research is a particular 

approach. 

According to Denzin (2001), “interpretation is the process of setting forth the 

meaning of an event or experience”, and meanings involve intentions, interactions 

and actions (pp. 52-53). It has philosophical and historical roots in phenomenology, 

hermeneutics and symbolic interactionism. Meaning, understanding and 

interaction derived from the above philosophies are the keywords of interpretive 

research. Similarly, Merriam and Grenier (2019) explain that in a qualitative study, 

the researcher’s primary goal is to interpret the meanings that are socially 

constructed by drawing upon “disciplinary-based concepts, model or theory” (p. 35).   

Since this research is primarily student-centric, it requires an inquiry into their 

learning and designing experiences. However, experiences vary according to 

learning contexts and student typologies, including their educational background 

and design experience. In this case, the experiences cannot be generalised or 

quantified, even though one might argue that there can be determinants in the 

study, such as a design brief in a project or the assessment criteria for learning. 

However, these determinants are also situational; they might be particular to a 

specific year of study or a particular tutor’s study plan. As this study aims to answer 
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the research questions through the deep understanding of the learning processes, 

through exploring multiple perspectives and interactions of the participants in the 

studio setting, an interpretive approach was considered appropriate. 

 The interpretive process 

Denzin (2001) outlines the interpretive process in the following six phases (pp. 70-

72):  

• Framing – the research question is a ‘how’ question that involves the 

interactional experiences of the researcher and the subject.   

• Deconstructing – critically analysing preconceptions of the phenomena 

• Capturing – situating the phenomena in the natural world and obtaining 

multiple experiences 

• Bracketing – reducing the phenomena to the essentials 

• Constructing – or re-structuring the essential parts 

• Contextualising – relocating the phenomena to the natural world with 

synthesised themes 

While Denzin suggests a more grounded theory approach,  in the view of 

Merriam and Grenier (2019), researchers in basic interpretive qualitative studies 

frame their study based on a theoretical framework. The frame directs the 

forming of research questions. It depends on the disciplinary perspective, 

existing research on the topic and the researcher’s philosophical orientation (p. 

34). 

Both interpretive approaches were used in this investigation, which will be 

explained in subsequent chapters. The conceptual framework developed 

through the literature review is based on theories and research from interior 

design education and constructivism. Data collection started with the 

conceptual framework. Data analysis was conducted on the lines of Denzin’s 

prescribed approach.   
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 Strategy of inquiry – case study with purposive sampling 

Case studies have been listed as one of the interpretive methods (Yanow & 

Schwartz-Shea, 2006) or as an approach to conducting qualitative inquiry (Stake, 

2005); not a “methodological choice but a choice of what is to be studied” (Stake, 

2005, p. 443).  A defining condition of a case study is its boundaries or its bounded 

context (Yin, 2018; Merriam, 1998). The case could be a person, group, community, 

program, institution or process (Merriam, 1998). The boundedness of a case can be 

assessed by the finite amount of time and the people required for data collection 

(Merriam, 1998, p. 27). 

The qualification of case study as a strategy of inquiry confirms to Yin’s (2018, pp. 

55-57) conditions that are identified as: 

1. The choice of the case is an interior design programme in a University. Each 

University has its uniquely designed programme that is considered a 

contemporary phenomenon of study  

2. The research questions focus on the ‘hows’ and are exploratory 

3. The researcher cannot control the behaviours of the participants, unlike an 

experiment 

Requirements or steps for an interpretive case study are: using literature review to 

build a theoretical framework, crafting questions, gathering data from multiple 

sources, providing rich descriptions, abstracting and conceptualising categories, 

suggest relationships or construct a theory (Merriam, 1998). 

 Defending the case for case studies 

Robson (2002) disagrees with disregarding the case study for its one-offness; “case 

study is not a flawed experimental design; it is a fundamentally different research 

strategy with its own designs” (p. 180). Flyvberg (2004) defends the case study by 

arguing that generalisation in research is overvalued, and the force of example is 

underestimated (p. 425). Instead, narratives in case studies are more desired than 

generalisations (p. 432). He adds that the case study has a greater bias towards 
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falsifying preconceived notions than towards verification (p. 429). He emphasizes 

that the case study can generate contextual knowledge that is more valuable for 

professional/ learning skills (pp. 422 – 423). 

By offering a holistic account of a real-life phenomenon, the case study has the 

potential to investigate into complexities of interactions in social and educational 

settings (Merriam, 1998).  

Stake (1995) points out the ability of the case study to facilitate the knowledge 

construction of its readers. It affords the ability to share experiences with readers. 

Once readers begin to relate to those experiences, they can build on them. The 

insights offered can be used as ‘tentative hypotheses’ for further research and 

“advancing a field’s knowledge base” (Merriam, 1998, p. 41).     

Case studies have limitations due to dependence on the researcher’s interpretation 

and report of the phenomenon, researcher’s bias that affects rigour in analysis, 

problems of ethics and ‘lack of representativeness’ (Merriam, 1998, pp. 42-43). Yin 

(2018) discusses and addresses some of the concerns as follows: 

• Rigour in research – the researcher has to avoid practices that do not follow 

systematic procedures or which allow equivocal evidence to influence the 

outcomes (p. 18) 

• Confusion with ‘nonresearch’ case studies – procedures and documentation 

have to be clearly distinguished from ‘nonresearch’ case studies such as 

teaching-practice cases, popular cases or case records (p.19) 

• Generalising – the goal is to make analytical generalisations by expanding 

theories and not to extrapolate possibilities or statistical generalisations (p. 

21) 

• Managing data and time – case studies are not solely dependent on 

ethnography or participant-observer data and therefore can be conducted in 

a shorter time (p. 21) 

• Comparative advantages – compared to other methods such as clinical trials 

or true experiments in education that are limited in explanations, case 
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studies can offer more comprehensive or alternative explanations of issues 

that are being addressed (p. 21)    

 Selection of the case  

Silverman and Marvasti (2008) admit that establishing a single case's 

representativeness to demonstrate generalisability is challenging.    Other than the 

frequently used strategy of quantitative measures, they suggest that purposive 

sampling and theoretical sampling can defend the case study. Purposive sampling is 

chosen for illustrating a particular feature or process the researcher is interested in 

and is guided by time and resources (p. 166 and p. 174). As the name suggests, cases 

are chosen to serve the purpose of the study. They should yield rich information 

such as to “understand the phenomenon in-depth” and to offer new insights that 

“contribute to the research literature or to improvements in practice” (Patton, 2015, 

pp. 149-150). Merriam and Grenier (2019) suggest specifying criteria for selection. 

A case is chosen for the study of its ‘particularity and complexity’, explains Stake 

(1995, p. xi). Depending on the purpose and context, he distinguishes three types of 

case studies that are: (1) Intrinsic – interest to learn about a particular case, (2) 

Instrumental – choosing a typical case for general understanding and, (3) Collective 

– choosing multiple instrumental cases that are co-ordinated (pp. 3-4). Yin (2018) 

lists the five rationales of a single case study as critical, unusual, common, unique, 

revelatory or longitudinal. These should relate to the theoretical propositions of the 

study. Yin prefers choosing multiple case studies because they offer the possibility 

for comparisons and replication. Stake (1995) points out that the unique features of 

a single case cannot be a trade-off for the rationale of replicability. 

The School of Design's Environment and Interior Design (BA) programme, The 

Hong Kong Polytechnic University (PolyU), was chosen as an appropriate case 

study through purposive sampling. The rationale for selecting the case was based 

on the research intent mentioned in chapter 5.5 and is backed by the literature 

discussed above. The decision to choose a single case study was based on an in-

depth study of the phenomenon of students’ tacit knowledge construction 
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facilitated by the studio. The theoretical proposition for this study is the application 

of constructivist theories in tacit knowledge and is not so much about comparing 

the application of alternative theories. Additionally, the Environment and Interior 

Design programme leans towards constructivist orientations, evidence of which 

could be found in its aims, objectives and learning outcomes and revealed through 

the empirical data sources. The evidence is substantiated in the following chapter 

and meets the constructivist learning conditions mentioned in chapter 2.4. 

Outcomes are expected to significantly contribute towards understanding the 

phenomenon and offering new insights into interior design education rather than 

generating theories.  

 Background of the case 

The Hong Kong Polytechnic started as a college offering technical skills in design. 

Interior design as a Bachelor’s degree was introduced in the 1980s by the Swire 

School of Design, The Hong Kong Polytechnic. This was the only school that 

offered interior design in Hong Kong.  With a rich history and as a high-ranking 

design University in the world, the school now stands on a robust research 

infrastructure offering high-quality design education in diverse design disciplines 

(PolyU Design: History, 2020). To provide adequate time for students to build 

necessary skills and knowledge as trained designers, the School of Design changed 

from a 3-year to a 4-year curriculum in 2016.  

 The 4-year full-time Environment and Interior Design (BA) programme focuses on 

interior aspects and interiority in Hong Kong and the critical role of interior 

designers in defining spatial conditions in the city. The programme is designed to 

guide “students’ creative development in the manipulation and mastery of spatial 

design as a structured progression” (PolyU Design: Environment and Interior 

Design, 2020, Aims and objectives section, para. 1). It aims to develop students into 

competent and innovative spatial designers by helping them gain knowledge on the 

relationship of interior design with other environmental disciplines and study its 

impact on broader social, educational and territorial levels.  
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Since 2004, The Hong Kong Polytechnic University has adopted an Outcome-based 

Education as an institutional strategy. Learning outcomes of the BA (Hons) Scheme 

such as design praxis, design thinking and processes are linked to the programme’s 

research-based spatial design education through the acts of doing, conceptual 

investigation and critical questioning. These are also aligned with the School of 

Design’s core values. Emphasis is on a studio-based culture which is the site for 

making, experimentation, exploration and innovation. It is the learning context for 

design dialogue, engagement in reflective processes, and shared intellectual 

resources and capacities. Students are expected to be the initiators and activators of 

their learning processes (PolyU Design: EID Brochure 2019/20, 2020). 

Transferable skills in the intended learning outcomes of the BA (Hons) in 

Environment and Interior Design programme document include: study 

independently, collaborate within teamwork, adopt new technologies and ideas 

through lifelong learning, question status quo, have a broad interdisciplinary view, 

perform multiple tasks, and communicate effectively in written, oral and visual 

forms (BA (Hons) Scheme in Design: Definitive Programme Document for 2018/19). 

Based on mainly an inquiry-based pedagogical model, the programme structure 

comprises around two to three projects a year of increasing spatial complexities. 

Additionally, vertical studios offer projects that involve working with peers, 

whereas co-operative studios involve working in multidisciplinary teams with 

stakeholders in real-world projects. Studio subjects across all years are typically 

held on the same two days of the week. Electives, other courses and activities 

offered in the curriculum supplement the studio learning. A year-wise breakdown 

of the programme structure is briefly listed below:  

Year 1 – spatial inquiries are directed towards understanding the body and 

ergonomic relationships with object narratives in sites that are chosen in Hong 

Kong. The focus is on building fundamental skills in making, representing and 

learning the basic design process.   
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Year 2 – students learn to inquire into the needs of the spatial program, that is, 

functional needs and living patterns, how they correlate to existing construction 

archetypes and how they may be readapted into future spatial typologies 

Year 3 – the inquiry progresses into critical urban topographies. Students learn the 

transformation of the urban through the interior based on a foundational 

knowledge of architectural tectonics, technology and engineering skillsets 

Year 4 – students choose their inquiries that reflect their critical positions as 

designers using three approaches – speculative, pragmatic or narrative.  Students’ 

projects are expected to show design praxis and research engagement and 

articulated through appropriate spatial contexts and materials.  

The above information was retrieved from the PolyU Design Environment and 

Interior Design (BA) website (2020).  

Comparatively, interior design courses offered by other design schools in Hong 

Kong are either vocational-skills based or are short-term courses that cater to the 

needs of the market.  

To summarise, the studio-oriented, spatial inquiry-based, and student-centric 

approach of the programme qualified it as an appropriate case for answering the 

research questions and directing this study's nature.  It also served as an 

appropriate candidate case that represented the theoretical propositions to be 

studied and provided maximum access to collect evidence, thus addressing the two 

concerns raised by Yin (2018, pp. 116-118).  

Unit of analyses 

Each case study comprises the contextual conditions to be analysed with relation to 

the case.  The boundaries between the case and the context are often blurred. They 

may be studied as a single holistic unit of analysis or may consist of many 

embedded sub-units of analyses. Sub-units can “add significant opportunities for 

extensive analysis, enhancing the insights into the single-case” (Yin, 2018, pp. 120-
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122). Compared to a holistic case study, an embedded one maintains the focus of 

the case while avoiding slippage into a new study orientation that deviates from the 

original research questions. However, a pitfall occurs when the focus shifts to the 

sub-units rather than returning to the central phenomenon of interest (Yin, 2018). 

The Environment and Interior Design discipline studios in the School of Design (E 

+ I Programme), The Hong Kong Polytechnic University, formed the setting and 

context for the case. Choosing a studio was based on Schön’s justification of the 

studio, as mentioned in sub-chapter 3.5.1. More than a model for artistry and 

problem-setting for learning-by-doing, as mentioned by him, the studio, for this 

study, is also a social site for learning and constructing knowledge, extensively 

discussed in chapter 3.7. In this sense, the studio rather than the design project was 

justified as a context for the case study. 

Eight students and their learning processes within different years of the programme 

formed the unit of analyses. Of these, four students from Year 1 were followed to 

Year 2, and four students from Year 3 were followed to Year 4. It was not possible to 

follow the same four students from Year 1 through Year 4 due to time limitations. 

Secondly, as all studio subjects ran on the same two days of the week, it was not 

possible to cover two studios simultaneously. To ensure the richness of data, studio 

observations were limited to one semester at a time. Due to the above reasons,  

following students from Year 2 to Year 3 were excluded from the study.  

The observational strategy served two purposes. One, it provided the opportunity 

to understand how students progressed with tacit knowledge construction as per 

the programme structure. Two, it contributed to the holistic understanding of the 

studio as a facilitator of tacit knowledge construction, thus maintaining continuity 

of focus in the study. It satisfied two rationales of the single-case study, as Yin 

(2018) stated: selecting the case based on a theory and conducting a partial-

longitudinal study.  

Figure 15 shows the design of the embedded single case study. The interior design 

studios form the context, the E + I programme the case, and eight students and 
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their learning processes are the units of analyses. S1, S2, S3, S4, S5, S6, S7 & S8 

represent the students.  

 

 

 

 

 

The sample size for selecting participants 

Patton (2015) avers that “there are no rules for sample size in qualitative inquiry” (p. 

694-696), an opinion shared by many authors on the subject. The study’s purpose 

and rationale justify the samples. The usefulness, credibility of the data, and 

availability of time and resources direct the sampling strategy. More than the 

sample size, information richness of the selected cases and skills of the researcher 

determine the validity, meaningfulness and insights generated from the inquiry 

(Patton, 2015, pp. 699-701). Schreier (2017) highlights three of the most frequently 

used qualitative research strategies. These are: (1) Theoretical sampling – an 

emergent and flexible process used in grounded theory, (2) Stratified purposive 

sampling –factors are predetermined to explore the various manifestations of the 

phenomenon for similarities and differences and, (3) Criterion sampling – data 

from the samples may be homogenous with predefined criteria in some instances 

(pp. 150-152). Morse (2000) adds that the quality of data is an essential factor in 

determining that data's usability. If a participant can offer higher usable data, fewer 

participants are needed (p. 4).  Research methods that include multiple sources of 

data collection from the same participant are other factors contributing to the 

richness of data.   

 Interior design studios 

E + I Programme 

S1 S2 S3 S4 

S5 S6 S7 S8 

Figure 15: Embedded Single Case Study (Adapted from Yin, 2018, pp. 113-115) 
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The above strategies were considered while using purposive sampling. They were 

based on two main criteria: (1) A student’s approach to spatial problems and (2) 

Representing the variables of gender, cultural and educational backgrounds. The 

study's initial assumption was that these factors affect students' construction of 

tacit knowledge. For example, the programme admits non-local students in all years 

and top-up students in Year 3. Gender was considered as a factor that affects spatial 

perceptions. Two students were selected as representations of each of the variable. 

Chapter 6.3 provides more details on the variables. 

Students were then selected through pilot studies of all years of a studio and a 

vertical studio. Though the study aimed to gain insights through a student-centric 

approach, tutors of respective studios were also selected as participants to have 

equal representations from both sides of the studied phenomenon. Since some of 

the projects involved group work, other team members later participated in focus 

group interviews. In total, eight students and eight tutors were the main 

participants of the study, and ten more students were supplementary participants. 

The numbers were chosen to concentrate on the depth rather than on the breadth 

of a longitudinal study. The needs of resources and time also had to be kept in 

mind. Multiple data collection methods were employed to obtain data from each 

participant. The participants were finalised subject to their prior consent and the 

department’s approval policies (Appendix 2).  

 Consideration of other strategies of inquiry  

Phenomenology, hermeneutics and reflexivity were previously considered as 

supplementary strategies of inquiry. Phenomenology and hermeneutics bolster the 

understanding of the role of learning experiences and interpretation of experiences 

of the individual and in interactions. However, the focus was not on students’ 

individual learning experiences but on how they construct tacit knowledge. 

Therefore they remain as latent strategies. At the same time, reflection and 

reflexivity were considered an inherent part of the research process. 
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Ethnography as a potential strategy for the inquiry was dismissed because it 

requires a longitudinal and immersive study of participants. Secondly, it follows an 

inductive analytical process. It was not possible to observe the everyday learning 

activities of the students without intruding into their privacy. Besides, much of the 

learning continues in spaces outside the studio that were not readily accessible. 

 Data collection methods  

On the basis of a pragmatist worldview, Patton (2015) posits that “in real-world 

practice, methods can be separated from the epistemology out of which they have 

emerged” (pp. 370-371). The use of methods is affected by the strategies of inquiry 

and the role of the researcher (Creswell, 2003).  Denzin and Lincoln (2013) liken 

the qualitative researcher to a quilt-maker or bricoleur who employs multiple 

methods or practices (pp. 34-35). Referring to the field researcher as a 

‘methodological pragmatist’, Schatzman and Strauss (1973, p. 7) see methods as 

designed strategies and operations to answer emergent questions in the research 

process. They also hold the view that problem statements may be developed 

towards the end of the research. Their focus is on the naturalistic researcher. They 

add that a philosophical orientation towards processes rather than structures and 

an interest in linking up findings than nailing things down further directs the 

flexibility in the adoption of methods (1973, p. 9).  

Mason (2018) argues that since interpretive research involves the active 

involvement of the researcher in constructing knowledge in the social world, 

methods used are often data-generated than data-collected from sources (pp. 21-

22). Similarly, Yanow and Schwartz-Shea (2006) contend that compared to 

quantitative methods, interpretive methods are abductive than deductive, are field-

based than experimental and, more importantly, are concerned with human-

meaning-making.  

Multiplicity is a word that is synonymous with constructivism and interpretive 

research. Case studies support the use of multiple sources to obtain data. Therefore 

the adoption of multiple methods based on epistemology, methodology and the 
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strategy of inquiry was a justified decision in the research process. Secondly, it 

provided the required flexibility to inquire into complex learning processes. Other 

methods provided sources for answers that could not be provided by a single 

method, adding dimensionality to the interpretation of data. Thirdly, it established 

the triangulation of evidence.  

The following sub-chapters delve into critical discussions about existing literature 

on the two primary research methods of observations and interviews used for data 

collection. 

 Observing and recording in a setting 

Observation, from Baker’s (2006) perspective, “is a complex research method 

because it often requires the researcher to play a number of roles and to use a number 

of techniques, including her/his five senses, to collect data” (p. 172). Much has been 

written about this common yet challenging social science method. Mason (2018) 

enumerates one of the rationales of choosing an observational method as the 

researcher’s interest in the dynamics and multidimensionality of a natural setting. 

The same reasoning was applied in the research to study the dynamics of social 

interactions in the studio. 

In sharing the participants’ experiences, the researcher is privileged in becoming 

the ‘knower’ of the setting but raises questions about misrepresentation and 

misinterpretation (Mason, 2018, pp. 141-142). Privileging is in turn questioned by 

Angrosino and Rosenberg (2013), who consider that the role of the observer as a 

knowledge-arbiter is contested in a contemporary social perspective.  The observer 

is answerable to the research community and the subjects under study, where 

subjects might sometimes become partners in the research. The researcher’s own 

identity in such memberships should be made explicit. However, they do not deny 

that the rigours of conducting a systematic, unobtrusive and objective observation 

can contribute towards providing “intelligent interpretive observations” (Angrosino 

& Rosenberg, 2013, pp. 197-198).  
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The intermixing of values in participant-observation where there is a danger of the 

researcher “going native” (Patton, 2015, p. 251) opens it to validity issues. 

Irrespective of the researcher’s positioning, there is a danger of creating a 

disturbance and influencing the participants at the cost of capturing the 

naturalness of the setting the researcher wishes to study (Schatzman & Strauss, 

1973; Tjora, 2006). Conversely, the observer as being observed provides a paradox, 

as any action or non-action of the observer changes the scene. Still, the researcher 

should be concerned to act humanly and be socially appropriate (Schatzman & 

Strauss, 1973, p. 64).  There were instances in this study where the confidentiality of 

the discussions in the studio had to be respected. Hence not all observations were 

recorded. However, when the researcher is also regarded as a member of the 

setting, the “conceptual and operational, not social” activity of the observation 

distances the observer from the observed (Schatzman & Strauss, 1973, p. 65).  

A non-participant and unobtrusive role of the observer as adopted in this research 

may not concur with Mason’s (2018) belief that the researcher and participants co-

construct knowledge. Though it seems to be a departure from epistemology, it is 

still interpretive. Roles, as discussed before, tend to change. Acceptance in the 

setting can lead to an expectancy of participation in the activities; if not, it can 

create an impression that the researcher is an evaluator. Both have reactivity and 

ethical ramifications.  

Tjora (2006) contends that observation makes substantial demands concerning 

ethical issues in maintaining unobtrusiveness, capturing the whole picture, 

analysing vast amounts of data and productive use of the researcher’s time. 

However, he adds that observation as a method provides triangulation of data; it 

provides probes for interviews and an objective view of the participants’ 

constructed realities. With extended time spent in the setting, the researcher can 

observe patterns, changes, or discrepancies in the participants' daily lives, which 

may not be well-articulated by or distorted by participants in interviews (Becker & 

Geer, 1957). By developing sensitivities to detect changes, the researcher develops 

new questions and revises theoretical propositions, which give him an “extensive 
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base for the interpretation and analytic use of any particular datum” (Becker & Geer, 

1957, p. 32.). 

Choosing what is worthy of observation may be leveraged on the researcher’s tacit 

knowledge (Wolfinger, 2002). In writing field notes, Wolfinger reasons that when a 

researcher notes things that did not occur in a setting, it helps compare with 

her/his background knowledge, thus highlighting deviant cases. Tjora (2006) 

argues that an application of a “tacit significance filter” (p. 433) that includes 

intuition could be valuable and problematic. Novices, in particular, tend to conduct 

more interpretative than naïve observations as compared to experienced 

researchers. The tolerance for ambiguity and not worrying about categorisations at 

an early stage sets apart trained researchers from novice ones (Schatzman & 

Strauss, 1973; Tjora, 2006) which requires methodological training, according to 

Tjora. From a personal perspective, applying a tacit filter in any form of research 

other than ethnography is unavoidable. The research is often conducted in a field 

familiar to the researcher.  The challenge is when a researcher spends considerable 

time in the field. Tacit knowledge may be developed during the study; in this case, 

it may be challenging to identify deviant cases.  

Mason (2018) emphasises the need to develop “creative investigative agility” (p. 148) 

through systematic planning and rigour in research accompanied with imagination 

to tackle the unanticipated. Descriptive writing, interpersonal and reflexive skills 

are part of the intensive training observers must undergo (Patton, 2015, pp. 735-

736). The use of technology in photography, audio, video, online or virtual sources 

is advocated by Mason (2018), Denzin and Lincoln (2013) as creative alternatives.  

To summarise, the primary purpose of conducting observations was to capture the 

dynamic interactions in the natural settings of the studio by comparing interactions 

in different stages of the programme and identifying subtleties of communicating 

the disciplinary knowledge. Therefore as far as possible, non-participant and 

unobtrusive roles were adopted. Identifying deviant cases through observations was 

sometimes challenging due to the researcher’s tacit filter. Open-mindedness to new 

data and avoiding early interpretations could resolve the issue. More than time 
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spent on the field, considerable time spent on reflections helped develop abilities to 

detect changes or patterns in the observed phenomenon. Reflections of each stage 

of the research in later sub-chapters refer back to discussions in the above 

literature. 

Observations could provide the grounds for establishing trust of the observed 

through casual questioning, which could later pave the way for “effective and 

economical” interviewing (Schatzman & Strauss, 1973, p. 71), as discussed in the 

next chapter. 

 Questioning in interpretive interviews 

Interviews and observations are often used in conjunction as they offset each 

other’s limitations because “the interview provides leads for the researcher’s 

observations, while observations suggest probes for interviews” (Tjora, 2006, p. 430).  

They provide access to what cannot be observed – for instance, the participants' 

minds, feelings, or intents or discerning meanings of their actions (Patton, 2015, pp. 

934-936). Interviews are, of course, much more than casual conversations; they are 

intellectual and creative endeavours that need planning, skills in questioning, and 

the need for ethical considerations. 

The justification for choosing the interview method is often thought to be based on 

theoretical assumptions (Roulston, 2010). In some cases, the researchers view 

interviews as an interactive and dynamic social situation (Mason, 2018, p. 112). The 

respondent is regarded as an active subject who constructs meaning with the 

interviewer (Holstein & Gubrium, 1995, p. 9). From another standpoint, Soss 

(2006) favours the “logic of the inquiry” and not a worldview (p. 131) to justify the 

need to use an interpretive approach in interviews. Thus, if the goal is to uncover 

multiple meanings, sense-makings, or understand participants’ conceptual worlds, 

an interpretive strategy will drive the empirical study (Soss, 2006, pp. 132-133). 

Concurrently, an unstructured, semi-structured or in-depth type of questioning as 

adopted in the study is preferred in an interpretive investigation. As the name 
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suggests, in-depth interviews aim at a deep understanding and knowledge of the 

participants’ experiences. They are more suited for exploratory research than 

research that aims at causal explanations (Johnson & Rowlands, 2012, p. 101). Due 

to the flexibility it offers and the engagement of the interviewer and interviewee in 

a personal conversation, in-depth interviews are ideal for analysing individuals as 

interpretive agents of their own experiences (Soss, 2006, pp. 142-143). However, 

Soss notes that social constructive processes of meaning-making are hard to access 

in a one-to-one interview. Secondly, the kind of data produced may depend upon 

the researcher’s identity. Participants may also be inconsistent with their answers in 

different contexts and with other researchers. Despite unavoidable biases, these 

kinds of interviews contribute to insightful understandings (Soss, 2006, p. 141) into 

the “linguistically constituted social world” (Kvale, 1994, p. 169). 

The use of interviews to probe into the inner world of the participants is 

challenging.  Participants are reluctant to share or may not be able to articulate 

their cognitive processes. Warren (2012) examines the interview method as a dyadic 

interaction. The interviewer establishes the temporal space and the order of the 

interview's stages. It starts with the formal tone set by the interviewer, and as the 

interview unfolds, a rapport is developed, and more controversial questions are 

probed into (Warren, 2012, p.138). The interview ends keeping in mind the effects 

of exhaustion, but the interaction might continue off the record or if the 

respondent has an own agenda to address (Warren, 2012, p. 139). The interviewer's 

multiple and prolonged engagements with the interview have more values in that it 

develops trust, is less exhaustive, provides time for reflection, and provides 

opportunities for clarifications of issues in later interviews (Grinyer & Thomas, 

2012, p. 220).  

However, a longitudinal engagement runs the risks of participants losing interest to 

commit, participants who are unavailable to attend or the challenges of time and 

resources. The researcher faces validity issues because a good rapport can lead to a 

bias. In conducting multiple interviews, there might be discrepancies in what the 

participants might recall previously, leading to reliability issues (Grinyer & Thomas, 
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2012, p. 223). Moreover, qualitative interviewers are criticised for asking leading 

questions. Kvale (1994) responds to this objection by arguing that qualitative 

interview data is based on relationships and co-authorship of the participants. 

What is more important is whether the leading questions can yield useful 

knowledge (p. 156). Patton (2015), while acknowledging that qualitative 

interviewing has an impact on the interviewer as well as the interviewee, 

emphasises that “the purpose of a research interview is first and foremost to gather 

data, not to change people” (pp. 1079-1080).   

The interviewer is faced with the task to structure the interview in such a way as to 

generate appropriate responses that are relevant to the context and research 

questions at the same time, allow for protocol deviations that lead to unexpected 

revelations (Mason, 2018; Johnson & Rowlands, 2012). While doing so, the 

interviewer is constantly interpreting what the interviewee means and interpreting 

changes in behaviour and accordingly formulating the following questions (Mason, 

2018, p. 125). Patton (2015) emphasises the clarity of questions and on “being 

sensitive to what the interviewee will hear in your question” (2015, p. 994).  

In preparation for meeting the challenges of questioning, Mason (2018) 

recommends interviewers to practice and develop skills in listening, remembering 

to pick up conversation threads, balancing talking and listening and knowing when 

to interrupt, observing non-verbal cues, and preparing the equipment for recording 

(pp. 125-126). An audio-recorder avoids the interpretation of words and allows the 

interviewer to focus on listening (Patton, 2015; Mason, 2018). Video recording helps 

capture expressions and capture the reference to non-human objects (such as 

design artefacts) that may be part of the conversation.  

Transcriptions of interviews act as records and act as sites for preliminary analysis, 

interpretations, recording of insights, and reflections to be covered in the sub-

chapter 3.6 of data analysis. 

Interpretive interviews are frequently discredited for their research contributions 

due to their overuse, subjectivity, and unreliability as a research method. As a 
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linguistic source of evidence, it can be an issue with designers who are reluctant 

and unable to articulate tacit aspects of design. Protocol analysis could not be used 

as a research method in this investigation due to concerns about privacy and the 

difficulty of setting up a controlled environment. 

However, the contributions of interviews in this research have led to significant 

exploratory and revelatory results. Multiple interviews with the same students had 

provided opportunities to understand their thinking and learning developmental 

processes, which could not be possible through a one-off interview. Semi-structured 

in-depth interviews revealed new understandings of the research topic provided 

there was control over the direction of the interview. Maintaining neutrality by 

following a protocol and developing an ethical checklist could overcome reactivity 

issues.  

  Focus group interviews 

Focus groups or collective interviews are consistent with interpretive research 

assumptions of socially constructed realities. Interactions in focus groups offer 

richness, complexity and depth of meanings and interpretation of lived experiences 

through multiple and contradictory perspectives much needed in an interpretive 

inquiry (Kamberelis & Dimitriadis, 2013; Vaughn, Schumm, & Sinagub, 1996).  

Kamberelis and Dimitriadis (2013) investigate focus groups using a multifunctional 

framework that combines pedagogy, politics, and interpretive inquiry. They refer to 

Paulo Freire’s philosophy of critical pedagogy, who believed that the power of 

dialogue could produce “critical consciousness and praxis” through “collective 

reflection and action” (p. 5). Focus group provides resources for collective 

interchanges and spaces for voicing individual opinions contested through different 

dialogical positions. The exchanges can have transformative effects on the inquirer 

and the respondents.  Patton (2015) stresses that focus group interviews are for 

discussions and not for problem-solving or decision-making. Participants may agree 

or disagree with one another, but the intention is to gather rich data in a social 

context.  
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Group dynamics afforded through focus groups can generate unexpected results 

and break the researcher’s assumptions of a topic. The dynamics allow the 

researcher to understand the construction of meaning in a social context. 

Therefore, focus groups improve data quality by yielding invaluable insights and 

adding rigour to the inquiry (Patton, 2015; Kamberelis & Dimitriadis, 2013; Vaughn 

et al., 1996). The potential of focus groups to challenge the researcher’s premature 

understandings imply the “limits of reflexivity and the importance of 

intellectual/empirical modesty as forms of ethics and praxis” (Kamberelis & 

Dimitriadis, 2013, p. 358-360).  

Compared to other methods, focus groups are appropriate for obtaining 

information on a specific topic in a limited time. The relaxed and comfortable 

setting of the group promotes interactive participation of all members, which elicits 

their “candid and reflective responses” (Vaughn et al., p. 19).  Facilitation of a 

successful focus group interview with desired outcomes is dependent upon the 

skills of the interviewer or moderator, whose role is more decentralised than a one-

to-one interview (Patton, 2015; Kamberelis & Dimitriadis, 2013). The moderator 

needs to avoid the pitfalls of monopoly, disruptive behaviour and discussions on 

controversial issues. Although the moderator is familiar with the topic, he/she 

needs to allow for spontaneous expressions of respondents enabled through a free 

and non-evaluative environment (Vaughn et al., 1996).  

Focus groups were introduced towards the second part of data collection due to 

insufficient data to address research question three. To maintain consistency in 

following the same students, they were conducted within the groups of the selected 

students. They provided the ideal setting to observe peer interactions not otherwise 

accessible outside studio hours. Secondly, many of the studio projects involved 

participation in group work. Therefore it was essential to understand the influence 

of all the group members on the tacit knowledge construction of the selected 

student. The group interviews revealed the members' dynamism regarding 

dominant members, respect, and comfort levels among group members. Since the 

students were familiar with one another and with the researcher, the interview was 
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more conversational.  Responses were more honest and open-minded. The 

responses were triangulated with the selected student’s response in the individual 

interview. Familiarity within the group could seem to result in an expected 

outcome of the interview. However, the focus group provided the opportunity for 

students to listen to other’s opinions through the external viewpoint of the 

researcher, therefore, provoking a critical discussion on the group’s design process.   

 Supporting methods  

Unobtrusive methods such as photographs, documents and material analyses deal 

with problems of reactivity of interviews and survey and distortion of evidence by 

researchers. They serve as alternative sources of data that may be otherwise difficult 

to obtain. Visual evidence, like photography, can be a stand-alone methodology, 

but its purpose in this research was to compliment data evidence from observation 

and interviews. Audio-recording of observations and interviews was preferred over 

note-taking as it helped in focusing on non-verbal cues of participants and their 

visual environment. The use of audio and video sources, online platforms, and 

social media served as alternative data evidence sources. Experience sampling was 

introduced in Stage Four of the research to fill in the gaps between interviews. The 

supporting methods served to triangulate data from other methods. Two of them 

are discussed below. 

Document and material analyses   

Bogdan and Bilken (2007) categorise documents into: personal (diaries, journals, 

letters, and memoirs), official (internal confidential documents, external 

communications and student records and personnel files) and accessible cultural 

documents. Hodder (2000) stresses the value of the mute evidence of material 

traces and written texts as alternatives or supplementary to interviews and 

observations and a means to understand social constructs. In his view, since 

material objects can be detached from the original author or user, they are 

endurable across time and space, and their meaning is interpreted and re-
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interpreted in multiple ways or perspectives. Even if the users are present, they may 

not give the complete picture of the meaning because the original meaning may 

have changed due to cultural or articulation differences. Therefore, their meanings 

are to be interpreted and evaluated in a particular context by identifying patterns of 

similarities or differences and using relevant social and historical theory. Analysis of 

documents and materials is mainly dependent on their ease of access and the 

interpreter's skills (Patton, 2015). Silverman and Marvasti (2008) explain that a 

constructionist is more concerned about analysing the text for the participant’s 

process than for its depiction of reality (p. 201). 

Documents accessed in the study consisted of students’ process book, tutor’s 

subject briefs and programme document. They supplemented the main research 

methods by providing more information about the context, students’ thinking 

process, tutor’s learning expectations and alignment of the subject and 

programme’s learning outcomes.  

Design artefacts are the language of the designer and are always embedded in the 

learning environment. Therefore they cannot be dissociated from the learning and 

social constructs. As material evidence, they were treated as part of the data 

collection and their subsequent interpretations.  

Experience sampling 

Experience sampling as a research method aims to capture snapshots of the daily 

experiences of people in their natural setting through regular diary entries written 

by individuals (Larson & Csikszentmihalyi, 1983). This research tool is used for 

many educational and medical experiential studies to overcome the biases in 

memory reconstruction of other methods like retrospective self-reports or 

interviews. Momentary accounts reduce the gap between the experience and the 

recall of that experience (Larson & Csikszentmihalyi, 1983; Robinson & Clore, 

2002). However, the method relies on the cooperation and trust of participants. It 

also runs the risk of individual biases in reporting selected experiences in the 

samples (Larson & Csikszentmihalyi, 1983).  
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The method was adapted to address the issues of memory recall between the desk 

reviews and the interviews. Though students were not asked to write self-report, 

selected questions were immediately asked after each desk review. Students had the 

option of responding in the studio or through WhatsApp message. The responses 

were also triangulated with the researcher’s observations.  

 Data analysis 

“Qualitative interpretation begins with elucidating meanings”, according to Patton 

(2015, pp. 1244-1245). It starts with questioning the data, making sense, explaining, 

projecting, drawing inferences and trying alternate interpretations (Patton, 2015).  

In Mason’s (2018) view, it depends on what the researcher wants from the data. For 

example, an interest in finding the potential of the data, what is its value or 

significance, or finding what is absent. This will lead the researcher to conduct an 

interpretive reading of the data (p. 191). Punch and Oancea (2014) summarise 

qualitative research analysis as a continuous process of finding patterns, explicating 

meaning, reflecting, and interpreting and linking the generated accounts of the 

phenomena to literature (pp. 354-355).  

Miles, Huberman, and Saldaña (2014) and Patton (2015) recommend the 

simultaneous collection of data and data analysis to avoid being overwhelmed by 

the data by noting emergent or serendipitous insights.  Patton, however, warns not 

to over-analyse data in the beginning. The purpose of the research leads the 

analytical process, as are the conceptual framework and research questions 

formulated at the outset of the study (Patton, 2015; Miles, Huberman, & Saldaña,  

2014). These guide the determination of the study foci and their boundaries, 

sampling decisions and the construction of a preliminary code system, add Miles, 

Huberman, and Saldaña (2014, p. 30). Primarily, the goal and challenge of analysis 

are to make sense of the data (Patton, 2015). 

While the research did not strictly follow any particular analytical approach, the 

suggestions above find their application in the analytical process described in the 

next chapter. The analysis started with a conceptual framework, and theories were 
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tested with the empirical data. At the same time, new concepts were developed by 

comparing empirical data and linking concepts to claims of evidence. The aim was 

to develop concepts and gain insights that answer the research question.  

Several methods have been suggested for analysing data. Coding and memoing 

were chosen as the main strategies because they are of “broader relevance and 

utility” (Lofland, Snow, Anderson & Lofland, 2006, p. 211) in qualitative analysis and 

because of their inherent interpretive aspects. Adaptation of these methods with 

supporting literature is discussed in the data analytical process in each stage of the 

research. 

 Analytical flow 

The analytical flow of activity was adapted from the following steps put forward by 

Miles, Huberman and Saldaña (2014), Merriam and Tisdell (2016) and Schatzman 

and Strauss (1973). The steps occur in a continuous cycle of induction and 

deduction throughout the analytical process. 

Preliminary analysis: This comprises selecting, focusing, simplifying and 

summarising the data. It starts with an anticipatory condensation of the data based 

on the research questions and conceptual framework. It then proceeds to note-

taking, coding, developing themes, writing memos and categorising based on 

decisions of the chunks of data to be extracted (Miles, Huberman, & Saldaña, 2014, 

p. 12).  Notes may be linked to simple propositions (Schatzman and Strauss, 1973). 

Abstraction of data:  This is a deeper interpretive stage of comparing and 

transforming data followed by a higher level of building theories or models. It 

includes the continuous activities of finding patterns or themes, categorising, 

coding and writing memos that steer the analytical procedure from an inductive to 

a deductive one. Categories are responsive to the purpose, are exhaustive, mutually 

exclusive, sensitizing and conceptually congruent. Coming from the researcher's 

sources, participants and literature information, the naming of categories reflect 

the focus of the study (Merriam & Tisdell, 2016, p. 204). According to Schatzman 
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and Strauss (1973), discovering classes and their linkages are fundamental 

operations of qualitative analysis (p. 110). Classes and linkages can be organised 

either from an existing theoretical framework, developed from the empirical data or 

a substantive theory. A substantive theory or the key linkage is an emergent guiding 

metaphor or scheme with which the researcher can become selective with the 

classes (p. 111).  

Data display: This is defined as a spatial concept that is an “organised, compressed 

assembly of information that permits conclusion drawing and action” (Miles, 

Huberman, & Saldaña, 2014, pp. 12-13) in the form of several matrices, cognitive 

maps, graphs and charts. More than displaying information, the purpose of creating 

the displays is to describe, explore, explain and predict the analyses and cross-

analyses of data. Therefore, Miles, Huberman and Saldaña (2014) emphasise that it 

is a part of data analysis.  

Consolidation and verification: As the analysis proceeds to a deductive phase 

with emergent themes or concepts and towards answering the research questions, 

communicating the findings take the form of addressing issues of validity and 

reliability. In place of statistical significance, “qualitative findings are judged by their 

substantive significance” (Patton, 2015, pp. 1249-1250); the ‘consensual validation’ of 

which is provided by the feedback from the researchers, participants and the 

readers and reviewers of the findings (Patton, 2015, pp. 1251). Substantive 

significance addresses questions of strength, consistency, understanding and 

usefulness of findings. Lofland et al. (2006) stress that the “trueness, newness and 

importance as understood within a social science of framing of collecting, ordering 

and interpreting data” can arouse the interest of audiences (p. 168).  

Figure 16 summarises the analytical flow of the research design. Analytical 

processes for stages 1 & 2 consisted of conducting preliminary analyses using 

preliminary coding, transcribing, creating timelines, and developing conceptual 

frameworks. This was followed by abstraction using different levels of coding, 

running the raw data through MAXQDA, and memoing. Analytical categories were 

formulated into an analytical framework and re-categorized for consolidation, 
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synthesising findings and developing insights, thus moving the research towards a 

preliminary deductive stage.  

Stages 3 & 4 followed a similar process with the additional step of conducting cross 

and comparative analyses with findings of stages 1 & 2. Findings were represented 

as statements (chapter 4). They were further consolidated as themes with a key 

linkage (chapter 5). The establishment of trustworthiness is discussed in sub-

chapter 6.6.  Data display was in the form of timelines, mind maps, diagrams and 

tables.  

 

 

 

 

 

 

 

 

 Summary of research design 

Constructivism, as an epistemology, is concerned with multiple realities and 

perspectives. The researcher who adopts this position seeks to develop insights 

based on interpreted meanings. Based on these reasons, it was considered an 

appropriate foundation for tackling the research questions and building the 

research argument. By similar reasoning, interpretive research was chosen as a 

compatible methodological approach. Moreover, the study aims for a deep 

understanding and exploration of interior design students' learning processes and 
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        Figure 16: Analytical Flow  
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experiences. Experiences are non-quantifiable and cannot be generalised. Thus 

interpretive research was qualified as a methodology.  

Furthermore, interior design programmes are particular to each University. An 

inquiry into the complexities of interactions within studio settings of the 

programme can be conducted with a case study strategy. A single case study with 

purposive sampling was the chosen strategy as it supports the research intent, 

provides a holistic understanding of the phenomena and connects with the 

theoretical propositions of the study. The School of Design's Environment and 

Interior Design (BA) programme, The Hong Kong Polytechnic University, was 

chosen as an appropriate case study. Evidence suggests the programme leans 

towards constructivist learning approaches. It thus had the potential to yield rich 

information to study the phenomenon of students’ tacit knowledge construction 

facilitated by the studio. Eight students and their learning processes within 

different years of the programme formed the unit of analyses in the embedded 

single case study. The studios formed the context of the case. Respective tutors of 

the chosen students were additional participants in the study. 

Observations and interviews were the primary research methods adopted for data 

collection. A non-participant and unobtrusive role were adopted to capture the 

dynamic interactions in the natural settings of the studio and to observe subtleties 

in teaching methods. Semi-structured and multiple interviews with the participants 

provided insights into teaching and learning perceptions. Focus group interviews, 

experience sampling, photographs and material analyses filled in the insufficiency 

of data.  

The analytical process started from an inductive to a deductive stage. The analytical 

activity involved utilizing strategies of memoing, coding, conceptual and analytical 

frameworks. The results were consolidated as finding statements. Themes were 

then abstracted, and a key linkage was identified. A stage-wise explanation of data 

collection and data analysis processes follows in the coming chapters. 

Trustworthiness for the interpretive research was established by demonstrating 

credibility, dependability, confirmablity and transferability.  



 

123 

 

 Data collection and analytical stages   

 Overview of the chapter 

Rather than facts in qualitative research, the evidence is an argument, it is 

narrative, and it is situated in its purpose. Altheide and Johnson (2013) view that 

since the researcher’s account is an interpretation of the social constructs of the 

actors' meanings, it invites the audience or readers to critically assess the report to 

either accept or reject the claims of evidence. They advocate for transparency in the 

research process, allowing the reader to see the connection between the sources 

and the report and how the connection was made. This chapter aims to reveal the 

process of data collection and data analysis to lead the reader to make a logical 

connection to the findings and discussions in the following chapters. 

Data were collected and analysed in 4 stages. Two stages of pilot studies were 

conducted from February 2017 to August 2017.  The next two stages of case studies 

were conducted in each semester from September 2017 to June 2019.  Stage three 

covered studio projects of Years 1 & 3. Stage four covered studio projects of Years 2 

& 4. Figure 17 maps the processes in all the stages.  
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 Stages one & two – Pilot studies 

The process of data collection in field research is organised as a series of strategies, in 

the view of Schatzman and Strauss (1973).  Strategies suggested by them include 

mapping social movements, knowing about work rhythms, identifying relevant hosts 

or gate-keepers, understanding nuances of relationships and testing the effects of the 

researcher's presence on the site.  The limitations of the task and resources may direct 

the researcher to narrow the foci of interest and choose the more economical method 

of data collection. Lofland et al. (2006) highlight the importance of the initial phase of 

casing a site to:  

• Evaluate its suitability, feasibility, access to rich data  

• Gain entry to form relationships with the researched  

• Enter into negotiations 

• Establish ethical grounds  

The above strategies were considered for initial data collection. These were based on 

the conceptual framework developed in the literature review to understand that the 

frameworks only act as conceptual entries for the fieldwork and are subject to change 

(Schatzman & Strauss, 1973, p. 12).  

A total of nine observations and three interviews were conducted as part of the pilot 

studies, four of which were in individual year studios. Five were in a vertical studio 

project that combined all the year groups, all within the School of Design. The three 

in-depth interviews conducted included the discipline professors at the School of 

Design, The Hong Kong Polytechnic University. The purposes of these studies were:  

1. To understand the context of the study in terms of the studio environment, its 

geography, the programme, and its key members  

2. To identify their various points of interaction in the studio  
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3. To gain entry into the setting by establishing rapport and comfort among the 

participants  

4. To test the proposed methodological operations 

 Stage One – Individual studio observations and interviews  

The four observations in this stage were conducted in Semester two of 2016/17, from 

February 2017 to March 2017, as follows: 

• Year 1 studio observations – the introduction of the project and desk review 

• Year 1 studio observations – interim presentation and critique of the same 

project 

• Year 2 studio observations – desk review of an ongoing project 

• Year 4 (various studio spaces) – nine interim presentations and critiques of 

individual capstone projects 

Each observation lasted for around three hours as a complete observer, field notes 

were taken on-site, no interviews were conducted, photographs were taken, and the 

tutors provided the design briefs of Year 1 and Year 4. Prior permissions were obtained 

from the discipline coordinators and tutors. Some or all students were aware of the 

researcher’s presence.  

Three tutors were interviewed between June and July 2017, which were audio-taped. 

Several casual conversations and interviews with the professors of the school and 

interior design practitioners were carried out before the observations to understand 

trends in education and practice.  

 Data evidence 

The field notes were re-typed in an MS Word format. A screenshot of a part of a 

transcribed page of Year 2 studio observations, along with photographs and reflective 
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notes, is shown in Figure 18. The students were in the problem setting phase after 

having completed research on Yau Ma Tei marketplace. The tutor was reviewing each 

student’s drawings. 

 

 

 

 

 

 

 

 

 

 

 

The questions for the three interviews with the professors were open-ended and aimed 

at finding the different viewpoints and approaches of the professors with regards to 

interior space, the relevance of the studio in today’s design education and the influence 

of interactions on their learning. They were transcribed in a similar manner to the 

observations.  

Preliminary analysis 

Schatzman and Strauss (1973) propose a model to order the data for easier recall of a 

particular datum, recording of initial interpretations and fleeting reflections and an 

 
Figure 18: Sample of Raw Data (Stage One, Pilot Studies) 
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account of operational decisions (p. 98). They are grouped into Observational notes 

(ON) – a who, what, where and how of human activity (p. 100); Theoretical Notes (TN) 

– attempts to derive meaning, develop concepts or mini-propositions (p. 101), and; 

Methodological Notes (MN) – notes on tactical operations (p. 101).  

Accordingly, the raw data was sorted as page-wise units of data into Observational 

notes, Theoretical Notes and Methodological Notes, as shown in Figure 19: 

 

 

 

 

 

 

 

 

 

 

 

All the preliminary analyses were organised into individual summaries; the summary 

sheet of the above observation is shown in Figure 20: 

 

 

Figure 19: Sample of Preliminary analysis (Stage One, Pilot Studies) 
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Consolidations of outcomes in Stage one  

The observations yielded significant results that guided the direction of the study as 

the data showed evidence of:  

• Social interactions and interaction with artefacts influence students’ decisions; 

tutors facilitate the environment  

• Tutors have different teaching methods and analytical skills 

• Tutors shift the students’ perspective; reframe the problem  

• Critics’ have different focuses and feedback  

• Tutors’ expectations differ from students’ interpretations 

• Different approaches to spatial problems help to identify possible students for 

case studies 

Key outcomes for the interviews were: 

• The understanding of interior space as an environment, how the interior 

positions itself to the urban fabric 

 

Figure 20: Sample of Summary Sheet (Stage One, Pilot Studies) 
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• The stages of learning in the discipline from experimental – professional-

experimental –exploratory, interaction points and their scale, design as a 

conversation 

• Interior design body of knowledge 

• Teaching and learning culture in Hong Kong, the role of teachers, teaching 

students to shift viewpoints, dynamics of the studio 

 Reflections  

At the end of this stage, the following issues were identified: 

Observational – the need for a focus of observation guided by research questions and 

selecting the appropriate setting 

Theoretical – choosing relevant theories applicable in design education  

Methodological - need for rigour in note-taking supplemented by photographs, how to 

approach the students, ethical issues of intruding on privacy, permission from the 

department 

 Stage Two – Vertical studio observations  

A detailed literature review was completed before the start of semester 1 in 2017/2018. 

Theoretical frameworks were conceived to serve as conceptual entries to tackle the 

research questions.  

 Data evidence 

The first project in semester one of Fall 2017 was a vertical studio project where 

students were divided into groups headed by seven discipline tutors. Each group 

consisted of three to four students belonging to years 1 to 4. The theme was ‘Inversion: 

The in and exteriorities of Hong Kong’s inverted spatial states’ (SSDVERT – Vertical 
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Studio 2017, 2017). The challenge was to visually capture dichotomies of interior-

exterior spaces, re-interpret and represent them in collages, maps, plans and sections 

into new abstracted possibilities of space. Five such studios were observed under 

different tutors and in various stages of the design process. Casual conversations with 

the students were also part of the observational process. Shown below is a sample of 

one of the transcripts of the interviews, which were conducted in an unstructured 

format with reflective notes. 

 Data analysis  

Similar to Stage One, the raw data was then sorted page-wise into Observational notes, 

Theoretical Notes and Methodological Notes as below in Figure 21. 

 

 

 

 

 

 

 

 

 

 

Though Schatzman and Strauss lean towards a more uncodified approach to analyses, 

others such as Saldaña (2016), Charmaz (2014) and Lofland et al. (2006) prescribe 

 

Figure 21: Sample of Preliminary Analysis (Stage Two, Pilot Studies) 
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coding as a preliminary activity in categorising data which is similar to observational 

notes.  

 Coding 

Coding aims to “move beyond concrete statements in the data” towards making 

“interpretative renderings” of the studied life (Charmaz, 2014, p. 111). It is an analytical 

attempt to organise and interpret the participants’ “tacit meanings” and assumptions 

(Charmaz, 2014, p. 115). It assigns an “essence-capturing” phrase or code to a piece of 

data (Saldaña, 2016, p. 4). The role of the researcher in observation, the questions 

asked, the structuring of field notes all have a bearing on how the researcher filters the 

data for coding.  Furthermore, the theoretical positioning and research approach (for 

example, case studies) and the personality and subjectivities are reflected in the coding 

(Saldaña, 2016, p. 8). 

As the analytical process proceeds towards a deductive phase with higher levels of 

interpretation and abstraction, the application of different types of codes is suggested. 

Corbin and Strauss (2015), in the grounded theory methodology, follow three levels of 

abstraction grounded in the data: Open coding (conceptualising and categorising), 

Axial coding (finding causal relationships) and Selective coding (finding the core 

category that leads to theorising). Saldaña (2016), in turn, provides an extensive list of 

coding methods in two levels of coding cycles.  The coding process of the research 

consisted of several levels of abstraction, ranging from a divergent to a convergent 

process and was in conjunction with the conceptual frameworks and memoing 

processes.  

Included in each of the codes provided by Saldaña are also software programs like 

CAQDAS – Computer Assisted Qualitative Data Analysis Software to aid the coding.  

Though the software seems daunting in its complexity to a newcomer, Saldaña (2016) 

highlights several advantages. The software:  
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• Maintains the codes for easy retrieval  

• Organises the codes into colours and hierarchies 

• Offers visual aids to reconfigure codes in creative ways 

• Helps in studying relationships and patterns  

• Interpret and build theories 

• Allows for editing the codes 

• Multiple analytical tasks can be performed at the same time   

Davidson and DiGregorio (2013) caution that since the software can store data online, 

the readily available data on the internet can have ethical implications. The software 

has come under criticism for being more attuned to scientific ways, for its excessive 

hierarchies and for providing “artificial understanding” (Davidson & DiGregorio, 2013, 

p. 544). 

However, the codes are set by the researcher, not the software. The common problems 

of coding, identified by Charmaz (2014, P. 159), are:  

• They too general  

• Are not contextual  

• Only summarise and not analyse  

• Are topical and discipline-specific but do not attend to the participants’ 

processes, actions and constructs  

She is particularly concerned that preconceived ideas of the researcher can influence 

the coding, which subsequently affects the analysis of the phenomenon under study. 

Her suggestion for researchers is to thoroughly familiarise with the phenomenon and 

the people so that coding can be based on the participants’ “interpretive frame of 

reference” (2014, p. 159). Hence coding based on prior theoretical concepts should only 

assist in analysing the data. If not, it should be discarded. It also implies that the 

“method of data collection frames the codes” (Charmaz, 2014, p. 136). A rich, thorough 
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data like full transcriptions can be revisited and recoded several times to reveal new 

understandings. 

Codes were created at this stage, keeping in mind the research question and the 

theoretical framework, but the categories emerged empirically. Open coding at this 

stage followed a divergent process with numerable categories. The preliminary 

analytical exercise was repeated in the software MAXQDA to form codes for theoretical 

notes for a deeper analysis. Figure 22 shows the overview of the MAXQDA codes at 

this stage of data analysis.  

 

 

 

 

 

 

 

 

Application of coding to the transcript sample in Figure 21 appears below in Figure 23. 

However, it was observed that an over-reliance on the software program codes was 

restrictive in explicating new insights from the data. Therefore, discretion was required 

to use the software to suit the purpose of the research. After completing this process 

for all the data collected in the vertical studio, analysis proceeded to the next level of 

abstraction, which comprised comparing units of information. 

 

Figure 22: Coding System (Stage Two, Pilot Studies) 
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Developing memos 

Memos are considered to be heuristic tools in the analytical process that are a form of 

personal “written records of analysis” (Corbin & Strauss, 2015, p. 106). More complex 

and analytical than field notes, they capture the internal conversation the researcher is 

having with the data (Corbin & Strauss, 2015; Charmaz, 2014). As a result, they are 

unstructured and fluid in nature that starts as mere jottings of sudden insights but gets 

more conceptual, lengthier and complex during the different stages of abstraction. 

Schatzman and Strauss (1973) consider analytical memos as a form of ideas or abstract 

statements that later become the core of a researcher’s publication (p. 114). Memo 

writing is encouraged for novice researchers from the early stages of the study because 

they might get overwhelmed with the data; the act of writing triggers analytical 

thinking and helps to interpret the participants’ perspectives into initial insights and 

concepts (Corbin & Strauss, 2015, p. 127).  

The use of memos was a pivotal analytical strategy that proved beneficial in the 

research in the following ways that is supported by the relevant literature:  

 
Figure 23: Sample of MAXQDA Coding (Stage Two, Pilot Studies) 
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• Helped in reflecting on how memos relate to the participants and the 

phenomena and in comparing participants’ responses and experiences in the 

longitudinal study (Saldaña, 2016, p. 46; Charmaz, 2014, p. 182) 

• Provided a mechanism for the articulation of assumptions and subjective 

perspectives (Birks, Chapman, & Francis, 2008, p. 69) 

• Finding gaps in data collection (Charmaz, 2014, p. 182 ) 

• Categorising data into codes, connecting categories or analysing existing codes 

(Saldaña, 2016, p. 48; Charmaz, 2014, p. 182)  

• Sparking new ideas, new concepts or developing novel connections (Charmaz, 

2014, p. 182)  

• Marinating the momentum of the analytical process (Birks et al., 2008, p. 74) 

and accelerating productivity (Charmaz, 2014, p. 162) 

• Increasing confidence and competence in developing the researcher’s voice and 

writing style (Charmaz, 2014, p. 182) 

• Providing the direction for theoretical formulations (Corbin & Strauss, 2015, p. 

127) 

• Bridging analytical process and report-writing (Charmaz, 2014, p. 182) 

Due to the above reasons, memos replaced the notes suggested by Schatzman and 

Strauss (1973) in the later stages of the research. Coding and memos were concurrent 

processes in Stage Two. Figure 24 is a sample of the memos created at this stage.  
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Consolidations of outcomes of Stage two 

The vertical study mainly contributed towards identifying tutors and students as study 

participants and developing familiarity with the researcher. Secondly, it helped to 

compare the levels of understanding between students in the four years.  

Key outcomes were: 

• Students were confused with the theme, hence had different interpretations 

• Students apply past knowledge; mentor students 

• Tutors have different strengths and professional backgrounds that direct the 

students’ project  

• Tutors are passionate about the topic and, in turn, motivate the students; 

encourage them to explore and experiment 

• Images were extensively used as a methodology to abstract and think spatially 

• Tutors guide the dual process of abstraction and critical thinking 

• The difference in the communication of artistry of tutors and students 

• Disconnect between the theoretical framework and empirical findings; the focus 

should be on spatial references of students, not theories 

 

Figure 24: Sample of Memos (Stage Two, Pilot Studies) 
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• Problem framing needs to be probed deeper, thus justifying the use of a case 

study 

 Reflections  

The vertical studio was an experience in realising the complications and layers in 

teaching and learning.  Secondly, as a testing ground for observation and interview 

techniques, it exposed the following methodological issues: 

• It was challenging to cover all learning spaces in the open studio. Lack of 

proximity to the conversations meant data was lost or not rich enough 

• It was not possible to note all the conversation verbatim  

• Photographs did not support the notes as there was a fear of intrusion of privacy 

• The synergies of teamwork or conflicts in teamwork leading to constructions of 

knowledge were not directly observable but were revealed in the few 

conversations 

• Access to the students was limited only to the time before the start of the studio 

presentations. The students’ work rhythms were not clear 

• Interview questions had to be modified to be able to tease out spatial 

references. These may not be observable 

The last point was the challenge to the study because design students themselves 

consider designing spaces as an expected tacit skill. 
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 Stage Three –Year 1 & Year 3 Studios 

By this stage, participants were finalised based on pilot studies and the criteria for the 

unit of analyses. The distribution of participants by studio year is shown in Table 5. 

There were eight students and eight tutors among the participants. Educational 

background refers to top-up students accepted in Year 3 of studies. Cultural 

background refers to students whose backgrounds differ from students of HK 

ethnicity. Based on the outcomes of the pilot studies (page 129), the two Year 3 

students were chosen based on their distinct approaches to spatial problems in the 

same project. For example, Amy focused on the materiality of the space, whereas Justin 

attempted to solve the spatial problem using a structural approach. Educational 

background and approach to spatial problems were not considered as criteria 

applicable to Year 1 students.  

Respective tutors of students in each of the observed studios were selected as part of 

the study to obtain a balanced version of perspectives. Due to privacy concerns, the 

details of their backgrounds are not mentioned. The tutors were either full-time or 

part-time faculty members of the department. Names of all the participants were 

changed to maintain privacy. 

The department head, studio coordinators, tutors, and selected students were 

informed of the purpose, methods, and confidentiality terms of the research. 

Permission letters signed by all of the above were obtained, and individual consent 

forms from the participants. Additionally, an application for ‘Ethical Review for 

Teaching/Research Involving Human Subjects’ was approved by the Chair of the 

Faculty’s Research Committee of the School of Design. 
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Name of 

participant 

Type of 

participant 
Studios followed 

Criteria for selection 

 

Gender 
Educational 

background 

Cultural 

background 

Approach to 

spatial problems 

Ava Student 

Y1 - Semester 2 

Y2 - Semester 2 

F  
Local, non-

Chinese 
 

Ivy Student 

Y1 - Semester 2 

Y2 - Semester 2 

F  
Non-local, 

non-Chinese 
 

Matt Student 

Y1 - Semester 2 

Y2 - Semester 2 

M    

Nathan Student 

Y1 - Semester 2 

Y2 - Semester 2 

M    

Cory Tutor Y1 - Semester 2     

Steve Tutor Y1 - Semester 2     

Yao Tutor Y1 - Semester 2     

Li Tutor Y2 - Semester 1     

Wang Tutor Y2 - Semester 1     

Amy Student 

Y3 - Semester 1 

Y4 - Semesters 1 & 2 

F  
Non-local, 

non-Chinese 

From pilot 

observations 

Justin Student Y3 - Semester 1 M   
From pilot 

observations 

Natalie Student 

Y3 - Semester 1 

Y4 - Semesters 1 & 2 

F 
Top-up 

student 
  

Neil Student 

Y3 - Semester 1 

Y4 - Semesters 1 & 2 

M 
Top-up 

student 
  

Jackie Tutor Y3 - Semester 1     

Elena Tutor Y4 - Semesters 1 & 2     

Lloyd Tutor Y4 – Semesters 1 & 2     

  
Table 5: Participant Details 
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 Year 3 studio 

The second project in semester one of  2017 was themed as ‘Hong Kong’s Critical 

Morphologies; Inverting and [Re]-Assembling Interior Worlds’  aimed at critically 

examining four spatial elements on a broader interior scale of the complex urban 

topography probed through the technological lens of tectonics and materiality. As a 

culmination of this critical design process, students were expected to reinterpret the 

spatial element into a new crafted product and reinsert it into the context of the 

Vertical Studio collage. The brief also mentions the expected development of design 

thinking skills, multi-disciplinarity, formulating critical questions, conceptual and 

practical skills. The Year 3 studio thus aims to broaden students' perceptions of 

interior scale. In addition, it prepares the students for the independent exploration of 

their study in the final year (SD3561 – Studio IV, 2017). The project lasted from 

September 2017 to December 2017. 

The Year 3 Studio consisted of 42 students, including 17 top-up students in Hong Kong 

and four exchange students. They were divided into four groups headed each by a 

tutor under the elements of staircases, columns, ceilings and windows. One of the 

initially chosen students was replaced as it was challenging to follow students in 

different groups during the same studio hours. The four students represented two 

genders, two top-up students (educational background) and a non-local student 

(cultural background). Students Natalie, Neil, Amy and Justin, were tutored by Jackie 

in the staircase group.  

Data evidence 

The research questions and conceptual frameworks guided the data collection. A 

breakdown of the data evidence is shown in Table 6: 
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Data collection method Data collection sources Duration / type Total number 

Observations 
Audio-taping, video-taping, 

photographs 

Desk reviews, interim & 

final presentations 
45 

Interviews  
Audio-taping, video-taping, 

photographs 

Three rounds for four 

students 

One round for tutor 

Students – 12 

Tutor - 1 

Supporting methods 
Programme documents, 

subject brief, process books 
  

  

Observations: The project was divided into four phases of historical analysis, 

technological explorations, mutations one and mutation two and application. The 

phases moved from working in larger groups to a smaller group or an individual level. 

A total of 45 observations were conducted between October 2017 and December 2017. 

They included desk reviews, interim presentations and final presentations of the 

participants. Though the focus was on following the development of the four students 

through different spheres of interaction, observations also covered some other studio 

sessions, such as observing other desk reviews, presentations and general observations, 

which included an introduction and concluding remarks on the subject. The time 

spent on each observation depended upon the duration of each interactive session. The 

observations were audio-taped, videotaped along with photographs. Audio recordings 

were transcribed on MS Word. 

Interviews: Each student was interviewed three times throughout the project's 

duration. Each interview lasted around one hour. The tutor was interviewed once near 

the semester's end. Interviews with the students were semi-structured that started 

with questions on the educational background of the students, work experience, 

preferred designers or spatial references, views about interior designers, vertical studio 

experiences and explanation of the design process of the previous projects. Subsequent 

interviews consisted of probing questions about problems in the current projects, their 

problem-framing approach, design decisions taken based on feedback, application of 

 
Table 6: Data Evidence (Stage Three, Year 3 Studio) 
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prior knowledge, changes in spatial understanding, and feedback from peers, tutors, 

and crits. Students chose to share their sketchbooks or process books during the 

interviews. A sample of the interview questions for the students is included in 

Appendix 3. 

Figure 25 is a sample of round two of the transcribed interview with Natalie.  

The interview with the tutor lasted for one and a half hours conducted on two separate 

days. Questions started with warm-up questions on educational and work background, 

teaching philosophy and ideas about interior space. It was followed by questions on 

her interpretation of the subject brief, personal expectations from students and her 

teaching approach. Questions were then focussed on each of the four students 

concerning their spatial problem-framing approaches, spatial strategies used, spatial 

outcomes, communication skills and self-reflection in their learning and designing 

processes.  The interview was audio-taped, with software aiding the transcribing of the 

interview. However, the use of software to transcribe other interviews in the study was 

restricted to a minimum due to difficulties in transcribing different English accents. 

Students’ process books were referred to while giving responses in the interview. 
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Supporting evidence sources: The subject brief prepared by each studio coordinator 

provided information about the project’s thematic focus, site focus, stages of the 

design process, suggested reading, schedules, expected deliverables, assessment 

criteria and assessment rubrics. The programme document of the B. A (Hons) Scheme 

in Design provides detailed information about the philosophy and aims, its core values, 

intended learning outcomes and alignment with the University’s undergraduate-level 

learning outcomes. The information guided the observations and preparing interview 

questions throughout the data collection processes in all stages.  

 

Figure 25: Sample of Raw Data (Stage Three, Year 3, Student interview) 
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Students’  process books provided additional information that might have been missed 

in the interviews, such as their development of ideas, thought process, justification of 

choices, the challenges they faced, critical reflection on the design process and 

learning. Process books were therefore referred to for triangulation purposes. 

However, students differed in the length and articulation of the verbal descriptions. A 

sample page from each student’s process book is shown in Figure 26. 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

Figure 26: Sample Pages from Students’ Process Books 
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Preliminary analysis and key insights 

In-depth analysis began after the data collection of the Year 1 studio projects. At this 

stage, memo notes served as critical or reflective jottings that arose during the data 

collection and during transcribing of data.  

Following are the key findings and insights based on the observational, methodological 

and theoretical analyses and summarised from the memos: 

Observational: The physicality of the learning spaces facilitates different levels of 

interaction which also helped to observe the different approaches of the tutors. The 

facilitation of interaction by the tutors in desk reviews, group discussion or interim 

presentation for knowledge acquisition was sometimes dependent on the students’ 

willingness to participate.  

Methodological: Other learning spaces such as peer-to-peer learning was observed 

but could not be recorded, whereas virtual learning spaces such as WhatsApp group 

chats were non-observable. This research was premised on studying the relevance of 

the studio in knowledge construction. However, in the future, spaces beyond the 

physicality of the studio may also have to be taken into consideration.      

Though the study is student-centred, the subject coordinator suggested tutor 

discussions should be observed to look at both sides of the story. Again this 

observation is limited to the researcher’s presence at the point of discussion and could 

sometimes intrude on tutors’ desired privacy. The assigning of students to different 

tutors would also pose difficulties in shadowing in the future.  

Theoretical: Schön’s theory of teaching and learning as a reflective conversation was 

observable and applicable. Nevertheless, the convergence of meaning depends on the 

student's disposition to suspend disbelief and adopt the tutor’s approach. That the top-

up students have a different expectation of the course may have a bearing in the 
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convergence of meaning. Gender differences in both teaching and learning were not 

apparent, though one of the students mentioned it as the basis of her group decisions.  

Learning as a subjective interpretation is a well-accepted claim. It was not clear what 

Dorst meant by rational problem solving as a teaching methodology because it was 

observed that teaching could be regarded as a point of view. The tutor assigns personal 

values while teaching. However, his frame creation theory used in conjunction with 

Schön’s theory helped analyse design decisions taken in problem framing or rejecting 

through dialogues. 

The learning development in understanding spaces as an essential component of 

interiority was latent in this project. The student's choice of the spatial context in their 

designs showed a pattern of preference from their previous projects. For example, 

choosing compact spaces in Hong Kong to design staircases, designing for specific 

users (critical spaces), staircase in public spaces (experiential and social spaces). 

 Reflections 

 The gap in the theoretical framework revealed in the findings may be justified through 

Flyvberg’s defence of the case study of having a “greater bias towards falsification of 

preconceived notions than towards verification” (2004, p. 429). However, the quality of 

insights could be enriched by methodological modifications, especially in interviewing 

techniques. 

 Year 1 studio 

The Year 1 theme was focused on the body, ergonomic narratives and space. Semester 

two consisted of three projects from January to April 2018.  Core subject matters 

included expanding students’ spatial thinking in broader spatial expressions, building 

interior design competencies and drawing, modelling and making skills along with 

basic software skills. The first two projects were Narrative Framing Construction and 
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Execution exercises, a continuation of the previous project on Body Extension. The site 

focus was on the Tong Lau Building cityscapes on the Temple Street Night Market area 

in Hong Kong. The aim was to create spatial framings of the Body Extensions relating 

to and in response to existing site narratives. Students had to build a 1:1 model of their 

designs on site. The final project was to propose thresholds spaces between the bodies 

on the street with a nearby interior domestic space within the Tong Lau buildings. 

Deliverables were to be mainly in the form of axonometric drawings, sectional 

perspectives and models (SD1503- Design Studio I, 2018).     

The decision to follow Year 1 students in semester two was based on the discipline 

coordinator’s advice to give the students time to adjust to the transition from different 

educational environments to that of the School of Design. 

Year 1 consisted of 29 students who were divided into groups of two to five for the 

Narrative Framing project. The Thresholds project was at an individual level.  

Participant students Matt, Nathan, Ava and Ivy were tutored by Cory, Steve and Yao. 

Students sometimes had desk reviews with more than one tutor at a time. 

 Data evidence 

A breakdown of the data evidence is shown in Table 7: 

Data collection method Data collection sources Duration / type Total number 

Observations 
Audio-taping, video-taping, 

photographs 

Desk reviews, interim & final 

presentations 
85 

Interviews  
Audio-taping, video-taping, 

photographs 

Three rounds for four students 

One round for each tutor 

Students – 12 

Tutors - 3 

Supporting methods 
Email correspondences, 

subject brief, process books 
  

 
 

Table 7: Data Evidence (Stage Three, Year 1 Studio) 
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Observations:  Observations were conducted similar to that in Year 3. A total of 85 

observations were conducted in different learning spaces inside the studio, workshops, 

and outer installations in Hong Kong. Group interactions and tutor interactions were 

still not observable as these meetings were held outside studio hours or participants 

did not wish to be disturbed.  

Data from the audio and video recordings were transcribed with memos. Key points 

were summarised with critical questions to be verified at the interview. A sample is 

shown in Figure 27.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 27: Sample Page of Transcribed Data (Stage Three, Year 1, Observations) 
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Interviews: 15 interviews were conducted, consisting of three rounds for each student 

and one round for each tutor. Students responded to questions on their educational 

background, favourite designers, views about interior space, learning experiences in 

previous projects of the vertical studio and the body extension in round one of the 

interviews. Round two focussed on the current project, with questions about their 

understanding of the brief, spatial design approach, design decisions, acceptance and 

rejection of tutor’s feedback, key learning moments in terms of spatial understanding 

and learning from peers. Round three, which was after their final presentation, covered 

questions about: the change in their spatial understandings, peer interactions, 

different representations of space, the effect of materiality on the space, their success 

in communicating the design, opinions on the crit, their views on peers’ designs and 

their future approach to the coming year.  

Interviews with tutors lasted for around an hour. Starting with background questions 

as previously mentioned in Year 3, tutors were questioned about their expectations 

from students regarding the expansion of spatial understanding, the methods and 

strategies they used to facilitate the understanding and the allowance for 

misinterpretation of the brief. Probing questions were asked about how students learn 

to make choices, how the original concept or spatial intent of students’ changed with 

the use of materials and how students dealt with spatial and representational 

problems. The questions were devised using examples of each of the participating 

students’ design process. Tutors also discussed their views on students’ articulation 

skills, development of cognitive abilities, their participation in critical conversations, 

the use of these skills in the workplace and students’ contributions as future interior 

designers.  

Supporting evidence sources: Several email correspondences with the subject 

coordinator were exchanged before the final interview to clear doubts and queries that 

arose during the design process.  
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Students’ sketchbooks and process books were not accessed separately but were part of 

the interview process. These were photographed and documented with other data 

collection methods. It was observed that the books were mainly visual, therefore, only 

served in triggering students’ memory of thought processes.  

Data analysis 

Data from Year 1 and Year 3 were analysed separately and then cross-analysed. 

Timelines: The development journey of each student was mapped out to compare 

tutors feedback and students’ interpretation of the feedback after each studio session. 

As a diagrammatic representation, it served the purpose of triangulation and helped it 

formulating interview questions. A sample of Matt’s timeline appears in Figure 28. 

 

 

 

 

 

 

 

 

 

 

  
Figure 28: Sample of Student’s Timeline (Stage Three, Data Analysis) 
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Conceptual frameworks and coding:  

Conceptual frameworks are “primarily a conception or model of what is out there that 

you plan to study, and of what is going on with these things and why—a tentative theory 

of the phenomena that you are investigating” (Maxwell, 2013, pp. 49-50). In contrast to 

theoretical frameworks, they are constructed. Existing theories and previous research 

are critically examined for their relevance and adequacy in informing the study 

(Maxwell, 2013, pp. 51-52). Conceptual frameworks are either represented graphically 

or narratively and map out the investigated terrain.  As the research progresses, they 

narrow the study’s focus by directing the researcher to be selective about the variables, 

concentrate on meaningful relationships and guide effective data collection (Miles, 

Huberman, & Saldaña, 2014, p. 20; Pherson & Pherson, 2017, p. 33).   

Conceptual frameworks were continuously developed and re-developed to align the 

literature review, research questions and empirical data. Coding schemes were initially 

developed from conceptual frameworks and revised according to newly emerged data 

in MAXQDA. A version of the conceptual framework and the corresponding coding 

scheme is shown below in Figure 29:  
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Memoing: Memos created in each student’s transcribed studio observation were 

exported from MAXQDA, combined and re-analysed with all the students’ memos in 

each studio observation (Figure 30).  Memos for the transcribed interview data were 

combined and analysed in a similar process in each interview round. All the memos 

were then summarised for each studio year into the research foci. The purpose of the 

memos was to interpret the data into new concepts to answer the research question. It 

thus spearheaded the interpretive process in the abstraction stage of data analysis.  

 

 

 

Figure 29: Conceptual Framework & Coding Scheme, Stage Three 
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Linkages: Coding categories were linked and re-organized as mind-map diagrams to 

tease out new understandings (Figure 31). 

 

 

 

 

 

 

 

 

 

 

Individual MAXQDA memos 

 

Combined memos Summary of Year 1 memos 

Figure 30: Sample of Memoing Process (Stage Three, Data Analysis) 

 

                                                                             
Figure 31: Sample of Linkages (Stage Three, Data Analysis) 
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Analytical framework:  

New concepts that emerged from the memos and linkages were combined with the 

conceptual framework to direct the categorisation process. This marked the beginning 

of the deductive phase of the analysis. The categories were formulated for each 

research question and organised into an analytical framework.  

Analytical frameworks are a form deconstructed conceptual framework that pushes the 

researcher into a more in-depth analysis of sub-components. They provide scientific 

rigour to the analysis of subjective interpretations and meanings (Henri, 1991). As they 

visually externalise the researcher's mental models and critical thinking, they can be 

shared with colleagues and the audience (Pherson & Pherson, 2017, p. 33). 

Figure 32 shows the categorisation and analytical framework for research question one.  

 

 

 

 

 

 

 

 

 

  

 
 

Figure 32: Development of Analytical Categories (Stage Three, Data Analysis) 
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 Findings after Stage Three 

Findings for each research question are in the form of statements that were 

consolidated from the analytical categories.  

Research question one: How do tutors facilitate interior design students’ 

construction of tacit knowledge? 

• Tutors want students to develop mindsets and toolsets to tackle design issues – 

they want them to develop spatial sensibilities, which is a tacit component for 

designers 

• Tutors want students to be involved in meaningful projects and take control of 

their learning 

• All except one tutor stressed that the design process was more important than 

the outcome 

• Abstract and situated knowledge contribute towards the construction of tacit 

knowledge – it is made possible by the way project briefs are conceived and how 

tutors challenge students with constraints  

• Tutors use strategies to prompt visual media conversations - visual 

representation tools explicate tacit knowledge through codified language and 

are also cognitive tools 

Research question two: How do interior design students construct their tacit 

knowledge? 

• Students revealed awareness in learning by recalling learning moments which 

resulted in a shift in their understanding, indicating knowledge construction 

• Top-up students are used to a more skill-based approach than a research-based 

approach 

• Year 3 students reveal their values as future interior designers 

• Action on tutors’ feedback implies an attitude to learning 
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• Interpreting feedback, creating new knowledge, shifting of frames of reference, 

and critical assessment of personal values leads to meaningful learning 

Research question three: How do social interactions in the interior design studio 

facilitate students’ construction of tacit knowledge? 

• Engagement in critical conversations in a shared environment facilitates tacit 

knowledge construction 

• Critical conversations used in conjunction with representations can generate 

new meanings and explicate the tacit – the verbal and the visual are required 

to conduct the conversations 

• Participatory environments are facilitated by the tutors and initiated by 

students – both show evidence of shared and negotiated meanings 

• Social interactions occur in different spheres and levels 

 Reflections and conclusion 

Questions are often raised about the researcher’s interactivity issues in the data 

collection of interpretive research. For instance, as a student/assistant tutor in the 

University and as a member of the interior design community, there were expectations 

for the researcher to participate in studio sessions. Care was taken to maintain a 

balance between contributing to the discussions without influencing the students’ 

thoughts or outcomes. At the same time, familiarity with participants is advantageous 

in overcoming anxieties due to the researcher’s presence, thereby allowing for a 

smooth data collection process. Moreover, as Schatzman and Strauss point out, the 

“conceptual and operational” (1973, p. 65) activity that was the primary objective of the 

data collection tackles interactivity issues, if any.  

At this stage, three findings were significant. One, critical conversations can generate 

new meanings, but their role in tacit knowledge construction remained to be probed.  
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Second, ‘sensibilities’, a prominent spatial-tacit component, was singled out from the 

data. Thirdly, the stress on design values by the tutors and its realisation by the 

students is indicative of not only knowledge construction but also a higher purpose in 

learning. Existing research on the above areas is not yet sufficient and can be potential 

areas for exploration. Tacit knowledge construction is also inextricably woven with 

attitudes and meaning in learning; these had to be considered in the study.  

 Stage Four – Year 2 and Year 4 studios 

To cultivate a sense of fraternity within the discipline, a Vertical Studio was held in 

September 2018. A few of these sessions were observed to understand the connection 

and application of knowledge from previous projects. Secondly, it also provided the 

opportunity to observe interactions between different years of the programme.  

Similarly, the original plan was to follow Year 4 students only in the second semester. 

However, the first semester was also included in the study. The semester had the 

Capstone Research, which led to the Capstone project in the next semester; they could 

not be studied as isolated projects.  As a result, Year 2 and Year 4 students were 

simultaneously followed in semester one of 2018. The analysis was carried out at the 

end of data collection from the two semesters. 

 Vertical Studio  

The theme for the Vertical Studio was ‘Verisimilitude’. It referred to the truthful 

representation of reality, as in an object or space, conveyed through the technical 

precision of computer drawings, such as Rhino.  The Vertical Studio served two 

purposes: as learning support for technical skills development and getting together all 

the students of the progamme to function as a tribal interior design community 

(SSDVERT-Vertical Studio 2018, 2018).  Students worked in groups and reproduced 

measurements taken from a site in Hong Kong. 
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It was not possible to cover all the groups and learning areas of the Vertical Studio. 

Secondly, the studio mainly concentrated on drafting skills which did not entirely suit 

the purpose of the research. Hence, data evidence was restricted to taking 

photographs. However, it did raise questions such as:  How spatial perceptions are 

represented as ‘real’?  Did this representation affect students’ tacit understanding of 

space? How did students execute the “spatial agency of change” through their 

representations (as mentioned in the subject brief)?  These questions were included in 

the interviews taken later. 

 Year 2 Studio 

The studio, themed “Study of the adaptation of the local building in Hong Kong”, ran 

between mid-September to December 2018.  Divided into two projects, Project I was 

focused on the spatial and material exploration through the vernacular architecture of 

Tai O, a fishing village in Hong Kong. Students had to analyse the unique response of 

the local inhabitants to the waterscape environment through the evolution of the stilt 

house construction and its effects on their social life.  The research skills of 

observation, analyses and documentation inform the design methodology for Project 

II.  Students had to pick a topic from ‘extension, relation or transformation’ from their 

chosen house/area as a design proposal for Tai O.  Drawing skills gained in Year 1 

found their applicability in the Year 2 projects. Therefore, deliverables were different 

kinds of models, axonometric drawings, plans, sections, elevations, detailed drawings 

and process books. The assessment was based on the point value assigned to the 

deliverables (SSD2561– Design Studio II, 2018). 

Both the projects required students to be working in groups of three to five. The same 

students from Year 1 were followed. Students Matt and Nathan belonged to the same 

group, while Ava and Ivy were in separate groups. Li and Wang tutored the studio.  
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Data evidence 

A breakdown of the data evidence is shown in Table 8.  Two new data collection 

methods of focus group interviews and experience sampling were added, which are 

explained in the respective sub-chapters. 

Data collection method 
Data collection 

sources 
Duration / type Total number 

Observations 
Audio-taping, video-

taping, photographs 

Desk reviews, interim & 

final presentations, 

social media groups 

38 

Interviews  
Audio-taping, video-

taping, photographs 

Two rounds for four 

students 

One round for each 

tutor 

Students – 8 

Tutors - 2 

Focus group interviews  
Audio-taping, 

photographs 

One round for three 

groups 
3 

Experience sampling 
Social media, audio-

taping 

After studio 

observations 
 

Supporting methods Subject brief    

 

Observations:  38 observations were conducted by following the selected students 

and tutors in desk reviews, class and group discussions, interim and final 

presentations. Some of these presentations had tutors from other year groups acting as 

the external crit. Additionally, tutor Wang had set up Facebook groups for his group 

and the whole class. These interactions were also observed as a non-participant group 

member.  

Data was transcribed after each session. Transcriptions included relevant photographs, 

a summary, critical reflections on each of the research questions with insights, and 

probes for the interview questions (Sample in Figure 33).  A sample of the Facebook 

chats is included in Figure 34.  

 
Table 8: Data Evidence (Stage Four, Year 2 Studio) 
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Figure 33: Sample of Transcribed Data (Stage Four, Year 2, Observations)  
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Interviews:  Students were interviewed twice in the semester, and tutors were 

interviewed once towards the end of the semester, making it a total of ten interviews.  

In round one, students were questioned about what they gained from the vertical 

studio, their understanding of the current project brief, reasons for choosing a topic, 

value of their project, analytical methods, the difference in spatial understanding from 

previous projects, application of skills and knowledge, comparisons between feedback, 

and group choices and decisions. Round two consisted of questions on spatial language 

development, ways of communicating the design, influence of the group in thinking, 

and critical reflection of their learning process. 

        

Figure 34: Sample of Facebook Interactions (Stage Four, Year 2, Observations) 
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Tutors were probed about: the brief, how they facilitated the development of spatial 

sensibilities, the strategies they used for overcoming issues, facilitation of critical 

discussions, particular questions that pertained to the design process of each group, 

design representations, views on the crit and how they assess if students have learnt or 

acquired knowledge. All interviews were semi-structured, with probing questions to 

seek clarifications and explanations that arose during the interview. 

Focus group interviews: To overcome the methodological issue of not being able to 

observe group work interactions, focus group interviews were held with members of 

the students’ group. As an alternative, there was an attempt to ask groups to record a 

sample of their group discussions outside studio hours. However, students were 

reluctant as they mentioned that the discussions about their project were sometimes 

unscheduled or held spontaneously. Three focus group interviews were held, each 

lasting for around an hour. Questions consisted of group decisions, negotiations, 

challenges of group work, their views on the strategies used by tutors, actions on 

feedback, comparisons with other group projects, their reflections and evaluation of 

their design.  Opinions were asked from each member of the group to provoke a 

discussion between them.  

Experience sampling: Previous interviews revealed that students had problems 

remembering their design or thinking process between the rounds of interviews. 

Therefore, students were contacted through WhatsApp after each studio session to 

keep track of their immediate thoughts and actions on the feedback received. A sample 

is provided in Figure 35. However, one student preferred to discuss his work in the 

presence of the artefacts within the studio. Likewise, several casual conversations were 

held with tutors before or after studio hours.  
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 Year 4 Studio – Capstone Research 

The expectations of the Capstone Research were “active engagement, critical 

commitment, conceptual rigour, organisation, analytical and communication skills” 

(SD4562 – Capstone Research, 2019).  It was held between September and December 

2018 and was run on a thematic approach under five tutors who dealt with different 

issues or lines of enquiry.  Students had to choose a theme of their interest and worked 

in groups under each tutor. The assessment was divided between research questions, 

approach or framework, analysis and evaluation, and outcomes and findings. 

Outcomes were to be documented in a report. The research is an important element of 

the Capstone Project. 

Student participants continued to be the same as in Year 3.  However, due to personal 

reasons, Justin did not wish to be a participant any longer.  Only his group work was 

       

Figure 35: Sample of WhatsApp Chats (Stage Four, Year 2, Experience Sampling) 
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observed to respect his wishes and privacy. Accordingly, his tutor was also not 

interviewed. It did not significantly impact the study as data from the other 

participants was rich and deep enough to contribute to the research outcomes. 

Lloyd tutored Amy and Neil for the theme ‘Cella’. The theme was an investigation on 

the mutations of ‘functional units’ over time in terms of their contemporary use in 

society, spatial forms, and interior definitions. Students chose to be in groups under 

three sub-themes; ‘Medicine and Health’ chosen by Amy’s group, ‘Commerce and 

Transactions’ chosen by Neil’s group, and the other being ‘Hospitality and 

Entertainment’.  Theme ‘Night’ tutored by Elena was divided into sub-themes of 

Perception, Reality and Emotion. The focus was on investigating the influence of light 

and shadow on a chosen spatial setting at night. Student Natalie and her group 

researched ‘Emotion at Night’.  

 Data evidence 

A breakdown of the data evidence is shown in Table 9: 

Data collection method Data collection sources Duration / type Total number 

Observations 
Audio-taping, video-taping, 

photographs 

Desk reviews, interim & 

final presentations, social 

media groups 

23 

Interviews  Audio-taping One round for the tutor 1 

Focus group interviews  Audio-taping, photographs 
One round for three 

groups 
3 

Experience sampling Social media, audio-taping After studio observations  

Supporting methods Subject brief    

 

Observations:  Since the Year 4 studio was held in the afternoon, the timings did not 

clash with the Year 2 studio observations. However, since Year 4 students belonged to 

 
Table 9: Data Evidence (Stage Four, Year 4 Studio, Semester One) 
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different themes, students were followed for one studio session instead of two per 

week, making it a total of 23 observations for the Capstone Research.  The 

transcription process was the same as that of Year 2.  Data was also collected from 

being part of WhatsApp groups set up by each tutor.  

Interviews, focus group interviews and experience sampling:  One tutor and 

three focus groups were interviewed.  WhatsApp correspondences with students 

followed each studio session. Questions for the tutor included: background 

information, explanation of research themes, how students developed spatial 

arguments for their propositions, how the tutor guided the direction, learning 

challenges and how the tutor facilitated learning or ‘aha’ moments, developing of 

designer sensibilities, students’ representation of ideas and their participation in 

critical conversations. Sample of the interview questions for the students and tutor is 

included in Appendices 4 & 5. 

Focus group interview questions consisted of: those on the choice of topic, research 

methodology, filtering of ideas and decision-making, arguments and challenges of 

group work, the influence of group members on each other’s spatial understandings, 

opinions on feedback, group’s reflection and evaluation of their process.  Figure 36 

shows a sample of the transcribed interview with reflections and insights. Appendix 6 

has a sample of interview questions for this stage. 
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 Year 4 Studio – Capstone Project 

The Year 4 final project, which is the climax of the undergraduate programme's 

educational journey, integrates the spatial design, skills, competencies, and knowledge 

acquired over the years of the course. Studio sessions were typically held twice a week, 

and the semester lasted from January 2019 to May 2019. The brief's aims and objectives 

include the critical questioning and exploration of issues, use of design thinking 

approaches, demonstration of creative problem-solving skills, challenging existing 

boundaries of design and developing innovative solutions, developing effective 

communication skills, and demonstrating the required professional skills for an 

interior designer. Students could choose between three types of projects – site, thesis 

or narrative projects which show engagement in interiority aspects. Structured 

assessment with the referred rubrics was held at various project stages. Submissions 

     
Figure 36: Sample of Transcribed Data (Stage Four, Year 4, Focus Group Interview) 
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were to be in the form of process books and digital archives (SD4533 Capstone Project, 

2019). 

Students at this stage worked mainly at an individual level under the same tutors as 

the Capstone Research. Participating students were Amy, Neil and Natalie, and 

participating tutors were Elena and Lloyd.  

 Data evidence 

A breakdown of the data evidence is shown in Table 10: 

Data collection method Data collection sources Duration / type Total number 

Observations 
Audio-taping, video-taping, 

photographs 

Desk reviews, interim & 

final presentations, social 

media groups 

57 

Interviews  Audio-taping, photographs 

Two rounds for three 

students 

One round for the tutor 

Students – 6 

Tutor - 1  

Experience sampling Social media, audio-taping After studio observations  

Supporting methods Subject brief    

 

Observations: 57 observations included following individual students in their desk 

reviews, interim and crit presentations, tutors’ briefings to their group or the class, and 

the grading deliberation process.  A few other students were also observed in desk 

reviews and presentations to obtain a holistic picture of the tutor-student or external 

crit-student interactions. The interactions were observed in various studio learning 

spaces within the School of Design building or virtually through WhatsApp group 

chats. Students were not disturbed after studio hours to allow for their privacy during 

the final year projects. As all other observations, they were audio or videotaped with 

photographs and transcribed in MS Word.  

Table 10: Data Evidence (Stage Four, Year 4 Studio, Semester Two) 
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Interviews and experience sampling: Tutor Elena was interviewed once towards the 

end of the semester. Questions covered the main points of the connection between the 

Capstone Research and Project, Natalie’s approach, problem-solving abilities and 

development of methodology, Elena’s anticipation of Natalie’s problems and guidance 

in decision-making, her methods for the facilitation of spatial sensibilities, views on 

the final crit, learning attitudes, and facilitation of student participation in discussions. 

Though the questions were specific to Natalie’s project, discussions took on a general 

course directed towards all interior design students.  Excerpts from the interview can 

be found in Figure 37. 
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Figure 37: Sample of Transcribed Data (Stage Four, Year 4, Tutor’s Interview) 
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Students were interviewed twice during the semester. A series of probing questions 

were posed at each stage of the design process to understand their thinking, spatial 

strategies, choices, confusions and challenges, acceptance or rejection of feedback, 

their success in conveying intentions and defending their positions. Students also 

shared how tutors supported them during the process, how they self-evaluated their 

work, the impact of their design, how their peers influenced their thinking and 

learning, changes in their learning and their plans. All the transcribed interviews were 

summarised with significant quotes, responses to each research question, reflections 

and insights. 

Participating students were contacted through WhatsApp or in the studio between two 

consecutive studio sessions for follow-up questions.  

 Data analysis  

Timelines: Preliminary analysis was already initiated during the transcriptions, 

following which timelines were constructed to map the tutor-student interactions. It 

was used to prepare questions for the interviews. However, the timelines differ from 

the ones in Stage Three. They were also used during the interviews as a triangulation 

tool to cross-check the reliability of the observations. Figure 38 is a sample page from 

Neil’s development journey. 
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Summary of insights: As mentioned before, insights were noted after each 

transcription. These were regarded as preliminary interpretive memos. All the insights 

were summarised into each research question topic to make comparisons between 

tutors and students. Figure 39 shows the summarised matrix of insights gained 

through the preliminary analysis of Year 4 interviews. The insights were integrated 

into the conceptual framework. 

 

 

 

 

Figure 38: Sample of Students’ Timeline (Stage Four, Preliminary Analysis) 
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Comparative analyses: Insights were also cross analysed between Years 2 & 4 based 

on the above categories to compare the difference in teaching and learning of tacit 

knowledge. Figure 40 below shows the result of the comparative analyses.  

 

 

 

 

 

Figure 39: Sample of Summarised Insights (Stage Four, Preliminary Analysis) 
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Conceptual framework and coding scheme: The process of refining the conceptual 

framework along with the coding scheme continued with the emerging data until a 

stage of saturation. In other words, the data did not yield any new contributions to the 

study. Several categories were added, rejected or consolidated as concepts and sub-

concepts of value to address the research questions. The finalised version of the 

conceptual framework is already discussed in chapter 4.8.  It was aligned to theories 

from the literature review and with each question. The coding schemes built from the 

conceptual frameworks (Figure 41) were subsequently re-coded through MAXQDA.  

    

Figure 40: Comparative Analyses of Year 2 & Year 4 (Stage Four, Data Analysis) 
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Figure 41: Conceptual Framework and Coding Scheme (Stage Four, Data Analysis) 
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MAXQDA and memoing: Data analysis through MAXQDA played a substantial part 

in the rigour of analysis, and developing memos were the interpretations that 

emanated from the analysis. Different symbols were used to distinguish memos as ones 

that elaborated the concept, were reflective, provided new insights, or triggered new 

questions. A sample from the MAXQDA analysis is in Figure 42 with the use of coding. 

Figure 43 shows an overview of the memos and the coded segments of the same 

transcribed data.  Highlighted portions of the transcriptions provided evidence for 

applying the appropriate code to the segment. The memoing process of combining and 

summarising was the same as in Stage Three.  A sample of the integrated memos is 

shown below in Figure 44.  

 

 

 

 

 

 

 

 

 

 

 

  

 
Figure 42: Sample of MAXQDA Analysis with Coding and Memos (Stage Four, Data Analysis) 
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Figure 44: Sample of Combined Memos (Stage Four, Data Analysis) 

 

 
Figure 43: Sample of MAXQDA Analysis with Overview of Memos & Codes (Stage Four, Data Analysis) 
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 Consolidating analytical results  

Deconstruction: Analytical results from each year group were visually deconstructed 

into individual components from categories in the conceptual framework (previous 

Figure 43) and results of the memoing process. This exercise helped visually compare 

results across all the years to identify significant findings or generate new 

interpretations. Figure 45 & Figure 46 below show the breakdown of research question 

two for years 1 & 3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

Figure 45: Sample of Deconstructed Analytical Results (Year 1) 



 

178 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Reconstruction: The deconstructed results were reconstructed as categories of main 

findings for each research question. Each category was further divided into sub-

categories and represented as tables in Figure 47. Finding statements were extracted 

and reconstructed from these tables. The deductive phase culminated in narrowing the 

statements into main themes and identifying the key linkage, all of which are 

discussed in the coming chapters.       

     

Figure 46: Sample of Deconstructed Analytical Results (Year 3) 
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Figure 47: Consolidation of Analytical Results into Findings 

 



 

180 

 

 Establishing trustworthiness of the interpretive inquiry 

Qualitative researchers often reject words like validity and reliability in the spirit of 

creative explorations based on philosophical underpinnings and because the 

research represents multiple realities (Seale, 1999, p. 43). Nevertheless, Seale 

suggests that positivistic criteria for validity can be revisited using interprevistic 

criteria. In particular, he acknowledges Lincoln and Guba’s translated words of 

credibility (internal validity), transferability (generalisability), dependability 

(reliability), confirmability (objectivity) and authenticity to establish the 

trustworthiness of a naturalistic inquiry (Seale, 1999, pp. 45-46). 

Similarly, Huberman and Miles (2002) propose the use of interpretive validity with 

a realist approach.  In their view, accounts are externally reconstructed (post hoc) 

by the researcher (pp. 49-50). However, for the audience to accept the 

interpretations, the process, or an audit trail, has to be made transparent that 

shows the researcher’s reflexive engagement with the data, justifies the creative 

moves and shows the weaving of data into analytical themes (Mason, 2018, p. 240). 

Doing so can also demonstrate consistency in the researcher’s coding process, 

establishing dependability (Seale, 1999). Mason (2018) gives the example of 

studying students’ learning development where the researcher might use a 

longitudinal study or a snapshot study. In doing so, the researcher will need to 

explain the logic of the process that links methodology, methods, and research 

questions. 

Dependability in the research process was demonstrated using the above strategies. 

Transparency of the interpretive and reflexive process was made explicit through 

the stage-wise procedures for memoing, coding, and the conceptual frameworks 

that lead to the deductive conclusions. Justification of the conceptual framework 

and consistency in the coding process was triangulated with the help of a supervisor 

check. Replicability of results in interpretive research is not possible because the 

researcher and the context may change.  
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Transferability can be achieved if readers can apply findings to other situations 

through the received information (Seale, 1999, p. 45). It is not so much about 

extending the results but about the ”development of a theory of the processes 

operating in the case studied, ones that may well operate in other cases, but that may 

produce different outcomes in different circumstances” (Maxwell, 2013, pp. 147-148). 

For example, the process of tacit knowledge construction can be extended to other 

cases in design education. Another strategy is the use of numbers. Though they are 

under-used in qualitative research, they communicate the diversity of perspectives 

that can check the validity of conclusions (Maxwell, 2013). Numbers were used in 

the research to communicate discrepancies or agreements in responses to seek 

alternative explanations for the studied phenomenon.  

However, transferability or generalisation is not the aim of qualitative researchers. 

Maxwell (2013) contends that highlighting an extreme or ideal case through 

purposive sampling in a qualitative study is more valuable than generalisations 

from a representative group (p. 108).  

Objectivity and subjectivity are terms that are tossed around in epistemological 

debates. In traditional research, objectivity is considered a positivistic and scientific 

stance.  It is borne from an ontological premise that knowledge can be verified as 

real and true (Patton, 2015). Though not a pursuit of qualitative researchers, Patton 

contends that seeking for objectivity is worthwhile. It conveys the researcher’s 

dedicated attempt to report, as far as possible, findings that are an unbiased and 

non-authoritarian account of the studied setting and its participants (Patton, 2015, 

pp. 263-265). 

Triangulation is the most recommended strategy to demonstrate confirmability or 

objectivity to accurately understand the phenomena (Patton, 2015; Seale, 1999).  In 

support of fallibilist research, Seale (1999) opines that triangulation and member 

checking can offer alternate perspectives to study the issue, provide new evidence 

and provide a more profound understanding of the setting (p. 72).  A “temporary 

consensus of views about what is to be considered true” is what a qualitative 

researcher might account for authenticity (Seale, 1999, p. 46).  
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Denzin (1978, p. 340) calls upon four varieties of triangulations to evaluate findings: 

1) Data triangulation is the gathering of observations from multiple sampling 

strategies and tests the theory in multiple ways 2) Investigator triangulation judges 

researcher’s bias and reliability by using more than one researcher 3) 

Methodological triangulation involves the use of multiple methods which can be 

varieties within the same method or triangulation between methods 4) Theoretical 

triangulation is the use of different perspectives to analyse the same set of data.  

Patton (2015) refines the above types into a list for analytical triangulation. He adds 

that triangulation can contribute towards the credibility, verification and validation 

of qualitative analysis (pp. 1430-1431). Since it is often not possible to achieve 

triangulation through all means as identified by Denzin and Patton, only those 

which were utilized in the context of this research are discussed below:  

Triangulation of information – Involves comparing and cross-checking the 

consistency of information at different times and by different means (Patton, 2015, 

pp. 1431-1432). This was achieved by comparing accounts of the different 

respondents and spending considerable time on the field with participants. 

Participants were observed during several studio sessions and interviewed multiple 

times to ensure the soundness of data.  

Triangulation of methods - Data was triangulated across different types of 

observations, interviews, and document analyses (elaborated in Chapter 5.6). 

However, Patton emphasises that “triangulation of data sources within qualitative 

methods may not lead to a single, totally consistent picture. The point is to study and 

understand when and why differences appear” (2015, pp. 1432-1433). Therefore, the 

aim was not to achieve consensus but to develop a profound and in-depth 

understanding of the phenomenon through patterns and discrepancies.  

Analysts’ triangulation – Involves using multiple analysts to analyse and compare 

findings. Computing inter-rater reliability among the analysts is valued (Patton, 

2015, pp. 1438-1439). Inter-rater reliability is usually applicable in coding decisions 

of interviews where another researcher is expected to replicate the codes. Morse 
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Confirmability 

(Objectivity) 

(1997) argues that inter-rater reliability “will be achieved at the cost of losing all the 

richness and creativity inherent in analysis, ultimately producing a superficial 

product” (p. 446). It is especially evident while conducting unstructured interviews 

where the researcher comprehends the nature of the phenomenon as the study 

progresses. The coding process is complicated and interpretive. The new researcher 

may not have the same comprehensive understanding of the context of each piece 

of datum that is coded nor have the same knowledge base and insights acquired by 

the original researcher (Morse, 1997, p. 446). Keeping the above issues in mind, the 

supervisor’s familiarity with the subject qualified him as an appropriate analyser for 

verifying the coding of selected pieces of data. No significant discrepancies were 

found. Additionally, analytical categories and consolidation of findings were 

deliberated and triangulated with the help of the supervisor’s expertise. 

Figure 48 demonstrates confirmability through three types of triangulation.   

 

 

 

 

 

 

 

 

 

 

 
Figure 48: Triangulation of the Interpretive Process 
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Credibility can be established through member-checking or respondent validation, 

validating interpretations by presenting them to the participants for their approval 

(Seale, 1999; Maxwell, 2013; Mason, 2018). However, this is subject to participants’ 

expertise to judge interpretations (Mason, 2018). It is also context-dependent; 

participants may forget what they have responded to or might change their points 

of view. Therefore, member-checking was not adopted for credibility. Instead, 

triangulation of evidence, comparative analysis, the sampling method, and 

identifying deviant cases was employed for accuracy in representing and 

interpreting the participants’ perspectives.  

Maxwell (2013) and Patton (2015) call for researchers to deal with validity threats 

by identifying and communicating their biases. Instead of attempting to minimise 

the researcher’s reactivity, the researcher must understand the consequences of the 

influence on the inferences drawn. The data evidence may be used to eliminate 

alternatives to interpretations and explanations (pp. 133-135).   

Reflexivity is critical to improving the validity and the ethical stance in the research. 

More than reflection, it is “deep introspection, political consciousness, cultural 

awareness, and ownership of one’s perspective” versus the voice of the respondents, a 

critical awareness of perceptions, and self-questioning of interpretations and 

understandings (Patton, 2015, pp. 190-19). The researcher's position was clarified, 

and its reflexive implications were acknowledged in each stage of this research's 

reflective notes.   

Attending to ethical issues are essential to ensure trustworthiness. Ethical 

implications have been covered several times, particularly in the discussions on 

data methods. These include ensuring the privacy and confidentiality of 

participants through consent letters and permission from the educational 

authorities and maintaining neutrality by developing an ethical checklist and 

protocol while collecting data.  

Table 11 summarises the use of the above strategies in the various stages of research 

to establish the trustworthiness of the interpretive study. 
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Issue Strategies used Applications and justification 

Credibility 

Triangulations  

Use of multiple methods and sources, external analyst, 

different theoretical perspectives for accuracy in 

interpreting accounts  

Communicating biases  
Verification of assumptions 

 

Clarifying researcher’s 

position 

Non-participant role through ethical protocols and 

consent 

Reactivity threat due to prolonged engagement – dealt 

with focus on conceptual and operational activity 

Comparative analysis 
Use of Matrices 

Reporting patterns and emergent concepts 

Reporting deviant cases Seeking alternative explanations 

Dependability 

Transparency of the 

interpretive process  

Displaying the processes for memoing, coding, 

frameworks, abstraction and deductions   

Triangulation  
Consistency of the coding process and conceptual 

framework through supervisor-check 

Reflexivity  

Use of reflective notes or memos 

Epistemological justifications 

Making explicit the critical thinking process    

Confirmability  

Triangulation  
Triangulation of information, methods and supervisor’s 

analytical check  

Maintaining a database Documentation of the interpretive process  

Audit trail 
Linking the interpretive process to empirical data 

Demonstrating scientific rigour in the process  

Reflexivity  

Critical awareness of the researcher’s perspective and 

others 

Objective self-introspection of preconceptions and 

assumptions 

Transferability  

Purposive sampling 
Provide rich descriptions that highlight the uniqueness of 

the case 

Using numbers  
Communication of patterns, discrepancies in responses or 

diversity in perspectives to support conclusions 

Extending the results or 

theory 
Applicability of the theory of process in other situations 

 

  

 
Table 11: Strategies for Establishing Trustworthiness 
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  Summary of data collection and analysis 

Data collection and analyses were carried out in 4 stages. Stages 1 & 2 served as 

pilot studies where the purpose was to map activities in the studio layout, gain 

entry into the field and identify participants for the study. Notes and photographs 

were used to provide data evidence from observations and interviews. Data were 

analysed by using three kinds of analytical notes, MAXQDA coding and memos. 

Preliminary outcomes after these stages were the different teaching strategies of 

tutors, the dissimilarity in tutors’ expectations and students’ interpretations, 

distinct ways of communication of artistry between tutors and students, and tutors' 

encouragement. A particular challenge was to identify the spatial references of 

students. The main methodological issues identified were ethical matters, lack of 

access to group interactions and lack of rigour in note-taking. Disconnects in 

theoretical frameworks and empirical data were exposed, prompting the search for 

relevant literature and refining the frameworks. 

Stage 3 commenced with the finalisation of participants, acquiring consent letters 

from the students, tutors, and the department and approval for the human subjects 

ethics review from the University (Appendices 1 & 2). Students from Years 1 & 3 

were extensively followed in studio subjects of successive semesters. Several rounds 

of interviews were carried out to follow the learning processes, such as detect 

changes in understandings, triangulate observations with interview responses and 

comparing viewpoints of tutors and students. Audio recording replaced note-

taking, and memos became the dominant analytical strategy. Conceptual 

frameworks were revised continuously. Subsequently, analytical frameworks were 

generated as a preliminary step towards deduction. Significant findings deduced at 

this stage were:  

• Top-up students were used to a skill-based approach  

• Year 3 students reveal their designer values  

• The action of feedback implies attitude to learning  

• Tutors want students to develop spatial sensibilities  

• Critical conversations generate meaning  



 

187 

 

A main methodological issue at this stage was to tackle the researcher’s interactivity 

in data collection. Secondly, it was challenging to cover several learning spaces at 

the same time.  

The same four students were followed to Years 2 & 4 respectively; one of the Year 4 

students opted not to participate. Focus group interviews as an additional method 

provided access to gain an insight into group interactions. Yet another supporting 

method, experience sampling through WhatsApp texts, helped keep track of 

students’ immediate responses to design review feedback. Memos remained a 

critical strategy in the interpretation of data. Conceptual frameworks and coding 

schemes were refined until a stage of saturation.  This was followed by cross-

analysing analytical results of tutors’ and students’ interview and doing a 

comparative analysis of Year 2 and Year 4 analytical results. Analytical results from 

each year group were deconstructed to have a visual comparison across all the 

years. A reconstruction exercise that followed resulted in generating categories of 

findings. Finding statements abstracted from the categories are elaborated in the 

next chapter.  

Trustworthiness, the qualitative research equivalent of validity and reliability for 

this research, was elaborated in the previous chapter. The main criteria and 

strategies used are summarised as follows:  

• Credibility was established through triangulation of evidence, comparative 

analysis, clarifying the researcher’s position, and reporting deviant cases 

• Transparency in the research process, triangulation of the coding process 

and reflexivity ensured dependability 

• Confirmability was demonstrated through triangulation of information, 

methods and coding systems, spending considerable time on the field, 

maintaining a database and showing the audit trail of the analytical process 

• Transferability rather than generalisation was ensured by providing rich 

descriptions and highlighting the uniqueness of the case.  

• Ethical issues were addressed by ensuring the confidentiality of participants 

and maintaining protocol during data collection   
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 Research findings 

 Introduction 

Carrying forward from the categorization of findings in the previous analytical stage 

(Figure 47), the results were abstracted and consolidated as statements of findings. 

The statements are divided in response to each research question. Each finding in a 

research question complements a finding in the other research question to compare 

the different perceptions of the tutors and the students.  

Though the statements are interpretive in nature, they are supported by empirical 

data in the form of quotations and supporting visuals from the studio observations. 

The quotes are either responses of participants during interviews or a snapshot of 

recorded observations. 

 Findings for research question 1 (tutors) 

How do tutors facilitate interior design students’ construction of tacit knowledge? 

 Finding 1 – teaching strategies to scaffold the process  

Tutors utilise methodologies and strategies that scaffold incremental tacit 

knowledge construction processes  

Tutors guide the generative process of tacit knowledge construction by stressing 

the intentional and stepwise abstraction and development of ideas. In later years, 

students are expected to develop generative processes by setting their own rules 

and constraints.    

Connection to learning: Important to the knowledge construction process is the 

connection and application of previous knowledge. Tutors stressed maintaining this 

connection in the process. In the example of a desk review below Year 1 tutor, Cory 

pointed out that Nathan’s group had not abstracted essential features from the 
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Figure 49 

previous project. In contrast, tutor Steve suggested how the group could do a 

stepwise translation of the last project during the same review. 

Cory: Biggest problem, everything from the previous work is gone or abstracted from 

it only the material, and the shapes from it come from wherever . . . . There were 

specific things that were set up; things had shapes, 

relationships – that’s being completely thrown away. To adapt 

is one thing. To throw it away is another thing (Figure 49) 

Steve: One step at a time. You need to develop the ideas first 

and then worry about material next. I think my point of view is 

you clarify the collage. You situate it, sort out the language of 

it, what it does . . . . Doesn’t have to look exactly like say 

Nathan’s thing right, maybe you begin to translate the 

movement lights, site context ideas into particular situation you develop . . . . 

Photograph, sketch it again, change, adjust 

Stepwise process: Strategies such as the hierarchy of space, developing spatial 

agendas, site response and grammar consistency were suggested by the Year 1 

tutors. Yao emphasized that decisions should be ‘intentional and not accidental’.  

Similarly, in Year 2 tutors Li and Wang didn’t want students to jump steps and 

instead follow an ‘inventive’ or ‘discovery process’ with linked steps, as evinced in 

the following desk reviews of Ava, Nathan and Matt: 

Wang to Nathan & Matt’s group:  A set of information is 

missing, your original study of the site how existing 

compositions are and you need to name those elements you used 

– lighting, shadow, openings, textures, reflections, width all 

those spatial language need to be mapped out.  Each moment 

you can say this inspired me to do this one, so you relate your 

experiences, so it’s about spatial compositions. Then give little 

structural relationship because you did such a nice study, 

 
Figure 50 
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suddenly they’re linked . . . . you need to go through that discovery process  of that 

transition so dramatic – I don’t see any drawing showing that (Figure 50) 

Wang to Ava’s group: You need to be inventive and do explorative drawings to 

describe that complexity – public, private, undefined kind of condition. . . . more you 

push, how many ways, how precise we can be of that complex. Try a few steps, 

complex testing, then we adjust, only then you can come up with a fantastic set of 

drawing describing those conditions. . . . Through that inventive process you need to 

think about what I want to amplify, what I want to explore, propose, not practical or 

efficient, and another type of experience, surreal, it gives a new dimension, wow that 

will be amazing. 

In the interview, tutor Li stressed the importance of following a ‘step-by-step 

process’ and expects students to pursue a continuous process of producing and 

evaluating. However, he reminded groups to choose the appropriate medium that 

would explicate their visual direction in the process.   

Idea development: Year 3 tutor Jackie evaluated Natalie’s process by mentioning 

that it was driven by a strong idea abstracted from her previous project. However, 

she lacked the commitment to follow the idea through its completion. Jackie cited 

reasons for jumping steps in the spatial composition and Natalie’s inability to make 

earlier decisions. As quoted by Jackie in the interview: 

“To me, it seemed like a relatively straightforward process, but she spun her wheels 

quite a bit. . . . so I think that she was working through the iterative process. But she 

was unable to make decisions early enough . . . . She second-guessed herself a lot. . . . I 

think that maybe she didn't have enough of that sort of self-reflection”. 

 A suggested strategy for Natalie was to set rules and constraints to guide her 

decision-making process; the external crits also suggested this strategy in the final 

design review. Tutors Steve and Yao shared Jackie’s views on developing the idea or 

concept. However, Cory believed that faithfulness to an idea matters only if it can 

have an external composition that responds to the context. 
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Atypical case: However, in what may be singled out as a departure from other 

teaching expectations, tutor Jackie had stressed to Neil that she was more 

interested in the presentation of his end product than his process, a mistake that 

she acknowledged in the final review as: 

Jackie: The design process is really what the focus is, learning how to go through the 

steps . . . . and trying to figure out how to go there and for those who didn't show the 

process, I will take that because for me it was I want to see the end, but you are 

absolutely right it is important to show where are you come from, and that's 

something that Lloyd does stress so they submit a process book at the end right so 

that'd be all included in the final submittal.   

Facilitating experiential learning: Year 4 students are expected to develop their 

process as outlined in the studio subject outcomes for the capstone research. For 

example, tutor Elena’s feedback to Natalie was (Figure 51): 

Elena: But it will be interesting if you have a method, guidelines 

of what you want to explore. You just need to do it, what works 

and doesn’t. So the idea of growing in the shadows, what is the 

trigger, you may find out, by those studies.  

In opinions similar to that of Steve, Li and Wang mentioned 

above; tutor Lloyd commented on the experiential learning 

process that:  

“That's knowledge and understanding then application then analysis then evaluate. 

The loop that starts creating through this is a system of testing retesting and 

reapplying and just keep on working in that way” (quote from interview).  

Though tutors suggest several spatial strategies, especially in years 1 and 2, the push 

was always towards independent exploration and testing of ideas. Likewise, Steve 

prefers an unstructured teaching curriculum. As quoted from his interview:  

“Like any pedagogical process, it's important that students sometimes have some 

space where they can get lost yes explore yes try to find their own. . . . And that 

Figure 51 
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process then allows them to question: ok next time you know that's an interesting 

shape but should I use it like this.” 

Li justified his teaching method in the interview as: 

“I prefer they find themselves. Some colleagues may say this is the way I want you to 

do. But this is not the way I do, and you have to test it and see if it is workable. I know 

it’s painful because this is the first time, no guidelines, no example. But in the long 

run, you can find many ways to solve the problem”. 

Therefore findings reveal that though tutors have their own strategies and methods 

to guide the process, the programmatic approach of the curriculum is also directed 

towards scaffolding independent generative processes.  

 Finding 2 – teaching techniques for rule-breaking 

Teaching techniques allow for rule-breaking in the tacit knowledge 

construction process 

Conversely, following a stepwise generative process (as 

mentioned in finding 1) can lead to unexpected 

discoveries, as pointed by tutor Wang in Ava's Year 1 final 

design review (Figure 52): 

Wang: Oh, it’s interesting. I don’t quite understand the 

logic, but I quite like this kind of sudden jump. I mean, ok, 

the rod is for the model. It’s not for the design of the space. 

It’s two separate things, right. But at the same, I like the 

accident, or you tried to do something, and something happened. I think in Year 1 

should have more of this kind of misinterpretation – I don’t know.  

Tutors Steve, Cory and Li suggested students ‘play around’ in the testing process to 

explore new possibilities.  Tutor Jackie suggested Natalie and Amy ‘manipulate the 

rules’ in the staircase project as a means to generate mutations. The process of 

developing an abstract idea into a spatial construct is important to tutor Elena. She 

Figure 52 
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insists that modelling triggers a new spatial discovery and incorporates model-

making in her teaching approach. The collage was used by the Year 1 tutors as an 

important abstract modelling technique to ‘deconstrain’ previously build design 

criteria “in order to instil process that into something that has relevance to all the 

criteria, but it's not disabled by the criteria”, as mentioned by Cory. He added that 

tutors attempted to build a ‘negative capability’ in students such that their designs 

were not driven by externally articulated criteria, such as client’s requirements.  

As in the examples below, Spatial strategies were suggested by tutors to break the 

conventionality of spatial design. These are not techniques per se but are more ad-

hoc that are created from the tutor’s expertise and individualized to each student’s 

project. 

Wang to Ava’s group: Need to think about what if I replace the exterior wall as 

interior and vice versa . . . . Could you create this we call it subversion, it means you 

have this notion, but you totally change the understanding of it through architecture 

through design, so that’s your intention. 

Lloyd to Amy’s group: Let us take a step backwards and try 

to break from the conventionality and ask ourselves and 

rearrange the beds in a different order that can provide 

something other than the conventional back wall and front . . 

. . And then we are saying that not as a design of the unit but 

as a concept itself instead of saying it as a space now the 

furniture, the space and the patient and the treatment plan 

becomes one the more we push to that the better (Figure 53) 

Allowing for unexpected discoveries through strategies suggested by tutors may 

concur with the emphasis on originality, especially in the Year 4 expected subject 

outcomes. 

 
Figure 53  
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 Finding 3 – restructuring of mental models 

Tutors restructure students’ mental models in varying cognitive degrees 

across the years   

Although cognitive restructuring is indicative of tacit knowledge construction, it is 

a challenging process for students. Tutors facilitate this process by providing 

authentic contexts and conditions for situated learning, increasing towards higher-

order thinking and affording the visual environment for cognitive stimulation. 

Breaking misconceptions: A challenge for Year 1 students in the view of Cory is to 

change from a graphic or sculptural mindset towards a spatial mindset. In the 

following final review, he suggested a spatial strategy to Ivy:  

Cory: This rectangle, why is it at an angle? 

Ivy: To lead your eyes  

Cory: ok, so that way is a graphic way. Remember how we talked 

about pointing at things as signs, not the best way to do it. The 

eye holes are the relationship that your body has to turn, not 

that your brain has to look at that and understand – that’s much 

more complicated as a spatial kind of thing (Figure 54) 

Additionally, Cory wanted students to develop mental flexibility in abstracting 

relationships rather than a literal translation of spatial forms to create new spatial 

compositions.  The subversion strategy suggested by Wang in the previous finding 

is an example of restructuring the group’s mental models. In Ivy’s case, he wanted 

the group to explore the existing joinery system to create 

new joints that would result in new spatial configurations:  

Wang: You need to switch in the mind – how many complex 

ways of intersecting and extending are there. . . . you create 

a new language. . . . How beautiful that connection is, and it 

 
Figure 54 

 
Figure 55 
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can trigger new possibility in the future (Figure 55)     

Exploring complexities:  Explorations of complexities through authentic contexts 

provided by tutors in the year 1 & 2 projects create new mental models as in the 

above examples. The context in the Year 3 project was not that important, as was 

the stress on exploring complexities in hybrid interiors and understanding 

tectonics. Therefore, in contrast to the scale of systems exploration in Year 2, Year 3 

students were expected to take systems-thinking to a higher level, as observed in an 

analytical group discussion facilitated by Lloyd.  

Lloyd: look at this . . . . a frame in a frame in a frame and that’s the composition of 

system that gives it the strength. Very slowly but surely, you must make the 

transformation in your mind from a single element into systems thinking – the 

windows, column, ceiling, staircase 

Multi-dimensional thinking: Multi-dimensional and cross-disciplinary thinking 

enabled through the thematic approach in the Year 4 studio subject indicated an 

expansion of the cognitive dimensions compared to previous years. In the below 

example, he reformulates Neil’s concept transforming the spatial language of his 

airport project into a more radical direction: 

Lloyd: No, it’s doing more than that, it’s taking the airport from a duty-free zone and 

radicalizes into a market that we just up the scale and volume and other things will 

happen in that space. . . . it has to be in your face you have to be so glad that you’re 

getting on the plane because it’s going to be so busy and what is Hong Kong, it is busy 

out there 

According to Lloyd, multidimensionality in capstone research refers to the capacity 

to examine a problem from a variety of perspectives and influencing factors. 

Thereafter ideas must be abstracted from all the issues till saturation and reach 

conclusions which, in his words, are an ‘articulation of tendencies that can inform a 

position to produce the project’.  He cited Amy’s project as being successful in 

achieving that through the theme of medical spaces. 
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Studio environment: Apart from the authentic contexts facilitated by the external 

learning environment, learning is enhanced through visual tools, such as drawing 

pin-ups and artefacts in the studio environment that allow for constant cognitive 

processing, in the view of Lloyd.  The extensive use of a 

‘working wall’ in his group served as a presentation and 

cognitive tool (Figure 56). He added that presenting ideas 

and working processes triggers a self-reflective process 

where cognitive linkages can lead to a Eureka moment.  

Following this technique, a student from a focus group 

interview responded that she found the final crit useful 

because: 

“What helped us most is what we pin-up. Because people can look at it instead of 

listening because they can choose what they’re interested in. We can also refer to 

some of the images and text, and titles to let them have a context of what we’re 

talking about. Visual helps a lot”. 

 Finding 4 – explicating design expertise 

Tutors’ visual and verbal demonstrative techniques explicate their tacit 

abilities 

The way tutors read and describe spatial representations explicates their expertise 

in spatial knowledge.    

Terminology: Tutors introduced spatial vocabularies, such as ‘additive-subtractive’, 

‘volumetric’, ‘solid-void’, ‘spatial agenda’, ‘gestural’, ‘spatial ambiguities’, ‘spatial 

constructs’  mainly in the firs 

Meta-language: The meta-language used by tutors, such as ‘subversion’ mentioned 

in finding 2, or other phrases such as ‘choreography of space’, ‘translation of the 

formal architectural language, explicated their expertise and knowledge. These may 

be regarded as tacit elements in spatial designing.  A few examples are listed below: 

 Figure 56:  
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Cory (Year 2 Ava’s review): I think there should be some association with the material 

and some kind of volumetric transformation idea . . . . I think you would be closer by 

thinking of them as volumetric rather than surface transformations and connecting 

them with materials 

Wang (Year 2 Ava’s desk review): Reason is wall may be defining the boundary too 

well, and I want you to break that . . . . it’s about how do you subvert. I like to see how 

students manage to choreograph the space through texture 

External crit (Year 4 to Natalie): Maybe you have to wrap up your story in a different 

way and understand where you want to go. You know the stealth plane, different kind 

of geometries of disappearing. Stealth architecture is stealth spaces that are 

disappearing 

Difficulty in explication: The conversation below is an example of how tutor Cory 

explained to Ava the justification of using a particular material. Ava's response 

indicates that she needs to reflect on the feedback to make sense of what Cory 

wants to convey. It may also imply that tutors are intentionally non-explicit in their 

feedback to let students figure it out by themselves. 

Cory (Year 1): I would say it should be here, but if you added something that was a 

larger scale expression of the stretchy bendiness, then it would probably feel more 

complete. Does it make sense? Kind of – it’s all we can ever do – kind of  

Ava: I need to process it 

Thinking-aloud: It was observed that tutors’ verbal or meta-

language explicated their critical thinking and tacit ability in 

how they read and interpret spatial drawings (Figure 57). 

Similarly, their thinking was made visible through the verbal 

commentary they used while demonstrating through 

sketching, drawing diagrams or modelling (Figure 58).  

Cory (Year 1 Nathan’s review): This really looks nice, adding a little bit more of the 

context. . . . I’m thinking what more can we add to make it like temple street, wonder 

 
Figure 57 
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how much of the back alley we can include and another set of buildings . . . .  Without 

getting too fussy about it. We need that building. What happens in this space? 

(Figure 57) 

Li (Year 2 Nathan and Neil’s review): This line is really nice. 

You can see play with the volume, the drama. Where’s the 

entrance, somewhere here and enter with the wall, courtyard. 

Which means dedicated space and go into a tunnel very dark, 

light from back. Then go to another level, then the transition, 

that will be the last to enlightening, like a peak. So this is a 

spatial transition (Figure 58) 

Lloyd (Year 4 to Amy’s group): So, in fact, it might seem big 

there, but it actually does get smaller. Or this is my code 

word for transformation change if you read something this 

way as working in this field . . . . The circulation does this for 

all claustrophobic patients it is the exact opposite. And where 

we have the high, we just build that in, in moments of space. 

So it is directional (Figure 59) 

It was found that not all aspects of tacit knowledge were 

explicated. Tutors may intentionally leave things unspoken for students to infer the 

meaning of their feedback. 

 Finding 5 – nurturing sensibilities 

Tutors nurture designer sensibilities through micro and macro contextual 

discussions 

Materiality as a tacit ability can range from tangible to intangible concepts across 

the years of the programme. Tutors nurture this ability by directing discussions on 

different types and scales of spatial inquiries.  

 
Figure 58 

 
Figure 59 
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Spatial inquiries: The spatial inquiry in each year of the programme may direct 

the development of designers’ sensibilities. For example, spatial sensibilities in Year 

1 are more focused on the body and materiality as sensibility was limited to the 

materials chosen by tutors for the project. Since these tacit abilities are to be 

developed entirely through the act of making, tutors do not provide direct answers. 

Hence the excerpts from design reviews in this finding are ways in which tutors 

attempt to nurture it through discussions: 

Cory to Ivy: Listen to the material . . . . maybe instead of carving 

here I use a different material . . . . the design has to change  

Cory to Ava:  Let it be rough . . . . try to find something that’s in it 

that has value on its own (Figure 60)   

Steve to Ava: So think a bit more about behaviours and activities 

in that space. If you are cooking with those things, how do you 

cook . . . . Think about if you’re disabled and sitting on a 

wheelchair how do you experience the world differently 

Materiality: Year 2 tutors develop the students’ sense of materiality by coaching 

them to gain wisdom from the site. As revealed in the following pieces of evidence: 

Wang to Ivy’s group: You need to invent, create their material. They didn’t use 

bamboo. It’s different from wood. This is too soft, be more selective; they are not 

pretending to be something. They are architectural, give more time. Otherwise, you 

learn nothing  

Wang to Nathan’s group: Change your point of view to designer’s, not just tourists, so 

you can borrow some things and propose, that’s more creative. 

In Year 3, materiality and spatial sensibility were explored along through technical 

constraints. In the following two design review examples, the tutor and students 

discuss the reasons for choosing the material and moving mechanism for the 

staircase projects: 

 

Figure 60 
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Tutor Jackie to Amy: exactly then potentially there could be something that would go 

under the handrail could be but that's the kind of level that you are right now where 

you want to go back and what something really simple really light 

and really think of the basic mechanism because that's enough of 

a design and I think it should be out of metal don't you think 

(Figure 61) 

Amy: I was experimenting . . . .  

Jackie: Aluminum right, draw it first, ok but this would not be 

made out of aluminium probably out of steel just wouldn't be 

strong enough but think about how to move along the floor other 

thing  we really haven't talked about it will it fold this way no it 

won't . . . . you might want to look at industrial stairs . . . . 

lightest in Hong Kong  

Tutor Jackie to Justin: But let's think about this (demonstrating 

near the white board), so your stair is in here, how far does the 

first tread have to come out for me (Figure 62) 

Justin: Perpendicular to the wall 

Jackie: So the first tread comes all the way out here. How am I 

going to have space to go all the way to the top  because as soon as I'm here, I only 

have this I actually need to have a full circle to get to the top 

Year 4 students had chosen their own materials, which could be tangible and 

intangible. As in the example below, the tutor Elena suggested methods for Natalie 

to develop her concept of intangibility. 

Natalie: I try to match the scenario with the storyboard. Usually the homeless people 

hide in the shadow. For example, they just build something in the shadow imagine a 

group of people there living in the shadow and form like a community . . . .  

Elena: I can see that you are dealing with shadow which is a kind of phenomena . . . . 

it is a kind of spatial notion, but it is not actually tangible not something what you 

can grab . . . . what does it mean in terms of space in context . . . . So what I want you 

to understand the complexity which will give you a lot of opportunities . . . . You could 

 
Figure 61 

 
Figure 62 
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make a methodology in terms of how you could explore that. You could make three-

dimensional models of that, you could take your drawings, and I would advise you to 

have a tracing paper that’s bigger 

Scale of the inquiry: At a macro level, tutors also brought multi-dimensional 

aspects such as urbanity, culture, and social into discussions to help students 

understand spatial complexities in a broader context. Tutor Wang reasons that 

Hong Kong students may not understand the ‘generosity of space’; therefore, the Tai 

O project could allow them to develop sensitivity to space. Tutor Cory justifies the 

choice of the Year 1 project to Matt as: 

Cory: A large part of why we want to do this project is this is the 

environment where you’re going to spend your professional 

practice. . . . How do you make it that your aesthetic desires are 

durable . . . . messiness of how human operate . . . . building an 

allowance for other things to happen (Figure 63)  

Neil received similar critical feedback in his final Year 4 review 

as:  

Guest Crit: How do you interpret the Hong Kongness (sic) as a designer that is 

something you really have to consider you don’t just take a neon light sign and put it 

there . . . . how do I make that spatial condition without actually making it look like 

the market . . . . you really have to digest and adapt to the situation 

Designer’s intuition: To help Amy’s group in making decisions, Lloyd suggested 

that they could make informed choices or make choices based on a designer’s 

intuition that required no explanation. As quoted by him in the desk review:  

“Too much data can you make one paralyse to make decisions. This is where the 

designer’s freedom kicks in, sometimes validly, sometimes on a hunch and the 

designer’s hunch is a designer’s hunch. You cannot explain that in scientific terms you 

cannot explain that in any credible logic or rational. I believe in the hunch. It is 

usually a 70-30 percentage right strangely”. 

Figure 63 
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Intuition can be considered as a sensibility that plays a tacit role in decision-

making.  

 Finding 6 – shaping learning behaviour 

Tutors shape the learning behaviour of students through motivation 

While tutors stress learning attitudes, they also lead by example by sharing their 

own passion for designing. 

Learner’s qualities: Findings reveal that tutors value learning qualities such as 

attitude, openness to different ideas and approaches, enthusiasm, having fun, being 

crazy, passion and honesty. These qualities reveal to tutors students’ success in 

learning. Tutors also express their enthusiasm for students’ projects in their 

interactions with students. Below are some quotes from interviews and desk 

reviews: 

“If they’re honest about the way they choose to draw, model, they’ll realize, search for 

knowledge” (Wang) 

Wang to Ava’s group: Look when I talk, I just want to draw, explore those moments, 

there should be passion, I want to go further . . . . maybe we shouldn’t, need to use a 

method. I remember you guys collected lot of architectural elements and divided into 

publicness or privateness (sic), right? And begin to mix. Is there a successful example 

here? This project should be funny, humorous 

“They have to open their minds, have totally different way of thinking, the attitude, 

they need to change first . . . . But I appreciate they keep challenging themselves . . . . 

This is what I treasure, the attitude” (Li) 

“When you have students who say oh we've, we’ve realized this, that’s what I can do, 

the momentum starts generating its thinking and its level of enthusiasm. You can see 

that” (Lloyd) 
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Giving confidence: Tutors instilled confidence and encouraged students to take 

new directions, as can be seen in the examples below.  In what may seem like a 

non-conventional teaching approach, tutor Wang challenged Ava’s group to try a 

different direction from other groups even if it could fail.  

Steve to Ava: So be a bit more bold with some of these things doesn’t matter if you’re 

crazy at this stage; really, if that gets your ideas into the story of this thing, maybe 

you need that step to be a bit more free with this 

Lloyd to Neil: But you will need to really push it now. The next tutorial, I want to see 

the renders for those quality. Only way to move forward, stop being scared of it 

Wang to Ava’s group: It’s ok if doesn’t work but more important in the process we try 

to question something we don’t know, and it’s very good, you do a lot of test and sorry 

doesn’t work . . . . I like that kind of presentation, I failed isn’t that nice, but I did 

hundred pieces of work, each time I question that. Why do you want it to work? But 

that’s the right attitude, of course, you have to make it work but each question, so 

you’re very logical each step asking hmm it doesn’t work 

 Making students independent: In tutor Elena’s opinion, Hong Kong students are 

afraid to commit mistakes and therefore seek reassurance from her to take the next 

step. In her words: 

“Is like well actually you know it doesn't matter. It depends what you make out of it. 

And that's what they don't understand that actually. They're the creators. They're the 

ones who can change this. They can transform the decision they want. Whatever they 

make out of it, there's no wrong or right decision”. 

The educational approach in Hong Kong may have conditioned them as dependent 

thinkers, she added. She follows an individualized teaching approach to understand 

the interests and strengths of each student. But she wants it to be a two-way 

relationship in that the student should reciprocate her efforts by showing a 

willingness to bring more ideas to the table. A desire to share and learn evokes an 

active response to knowledge construction. 
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 Finding 7 – stimulating meta-learning 

Tutors stimulate meta-learning processes of students 

Tutors bring self-awareness and encourage self-reflection of students’ learning by 

pointing out their learning moments and supporting peer learning. 

Pointing out learning moments: Tutor Lloyd believes that a tutor’s responsibility 

is to amplify students’ skills and talents and make them aware of their skills. All the 

tutors have been observed to have made students conscious of their learning or 

point out learning moments, as from the following examples: 

Cory to Nathan’s group: Steve and I have been talking about this 

moment all morning. . . . when you start thinking about how to 

take a design from large scale to small moments to how people 

touch things and sit. I want you to think about how the drawings 

changed and how the models changed. It’s a key part in the 

design process . . . .  This kind of sub space you’ve created with 

the canopy – it’s a space (Figure 64). 

Yao to Ivy: actually your installation one to one it’s not quite 

successful . . . . But when you put this kind of stuff in your space 

with solid and void this particular shape . . . . that is brilliant, so you learn something 

at least. Did you? What is it? 

Lloyd to another group: This is the premise of technique. Once you master this, other 

things become much quicker. The aha moment for me is actually this is absolutely 

stunning how someone could draw, work it out and plan it (reference drawing). I did 

not realize the indent was deep; I thought it was shallower 

Learning from others: Tutors in all the years also highlighted the importance of 

peer learning to students; working in the studio and participating in reviews was 

specifically stressed. While this part is explored in research question 3, tutors Li and 

Elena explained its importance in interviews: 

 
Figure 64 
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“So self-evaluation and desk crit and the most important, to be honest, some students 

are texting after they finish. This is the best time you learn from each other. Try to 

avoid your own mistake, second thing is look at others mistake and avoid doing that, 

third thing is if they have good idea learn from them. . . . good students try to learn, 

wow,  you use this approach to solve this problem, so maybe this is not my time to do 

in this project, but in the future, I learn” (Li). 

“Secondly I think that also the idea that people work at home - please go into the 

studio and work . . . .  You work with others and you can exchange ideas . . . . people 

who are in the same situation . . . . you are not alone . . . . at Bartlett it was the 

dynamic and fun we had you know” (Elena). 

When students meta-learn, they also aware of their thinking and can reflect on 

their internal knowledge construction processes.  

 Findings for research question 2 (students) 

How do interior design students construct their tacit knowledge? 

 Finding 1 – building on previous knowledge 

Students adapt or build on previous knowledge which they find meaningful 

Students were able to connect learning with past project experiences or with other 

non-studio subjects by understanding the meaning of the previous knowledge. 

Students build on prior knowledge, as well as break prior understanding to 

construct new tacit knowledge.    

Adaptation of tools: Students mentioned the representation tools introduced in 

the Vertical Studio projects, such as the collages and nolli maps, helped them 

understand the conversion of 2D to 3D space and thematic foci such as Inversion 

and Verisimilitude helped with new perceptions of space. 3D software tools as 

Rhino were more useful in representing construction details. Year 2 students 

initially applied these drawings techniques from Year 1, but tutors had to guide 
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them in the appropriateness of their application. Natalie adapted the nolli map as 

spatial extrusions to develop her staircase frames, while the other students could 

not find it applicable apply to their design.  Below are some pieces of evidence from 

the interviews and observations: 

Matt (in Year 1): So we try to do better and better actually 

this collage is something that relates to the space expansion, 

you find the connection between the works on the site . . . . 

as you know collage is something which is irrational like we 

did in the vertical studio  doesn't know what will turn out, so 

this reminds me of the vertical studio this actually helps 

(Figure 65) 

Matt (in Year 2): We don’t think those things exist. Another 

term we learnt from the Vertical Studio Verisimilitude, knowing how they’re really 

constructed and how they happen. We don’t know from outside, but when we go 

inside, the Surrealism and Verisimilitude is also increasing. 

Natalie (in Year 3): But the nolli map which is like this; turns out it is quite surprise 

for me because he gave an example like an architect uses a very huge block and tried 

to devour it and turns out that everything becomes like a line . . . . turns out oh it’s 

not bad, more meaningful 

Natalie to Jackie: because it has to relate to the vertical 

studio nolli map. I break into fragments, for example, this 

frame and finally break into just one something like this, so 

I'm trying to create something like transforming or twisting 

because the whole staircase with a frame like this so I’m just 

wondering if I can have something different to the staircase 

(Figure 66) 

Nathan: I think it has more to do with the building demolishing, and yeah the 

keywords were like absence and presence . . . . But the meaning of space really hasn't 

 
Figure 65 

 
Figure 66 
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changed for me to the Vertical Studio it was just like showing how to turn a 3D things 

into 2D things and back to 2D or 3D.  I think the main aim was to do like this 

Knowledge from other subjects: Students also mentioned relating to previous 

experiences and knowledge in other projects as well as in non-studio subjects as in 

examples below:  

Matt: This is where taking the cardboard to its limits, and they find it good to this 

shape and that element.  That accordion thing is related to my previous work.  

Matt:  Well, I think this come from my own personal experience; I really like to watch 

drama on stage. I do have experience in playing those lighting . . . .  trying to put arts 

and spatial design together . . . .  how to really make it meaningful with aesthetics 

trying to learn it 

Justin: I have another subject I applied more of the design theory into that . . . . the 

semiotics topic . . . . it is a very natural space it is one of the last open markets of 

Hong Kong, and I was looking at how the people use the space, and it affects the 

design, and I came across the theory called genius loci 

Bending the rules: In the above examples, students adapted or build on the 

previous knowledge. On the other hand, at a more advanced level, Justin revealed 

how he bent the rules to create newer spatial experiences: 

“My spiral staircase, there are different degrees of each step, but I tried to bend that 

rule by creating the self-rotating system because those rules are set by human 

concerns, for example, the head space and those kind of concerns, but my idea kind of 

a omits that concern and allows the step to be more broader”. 

Critical reflection: A focus group student mentioned that though some of the 

topics in Year 1 & 2 were vague and abstract, she learnt new ways of thinking out of 

the box. In contrast, students found the Tai O project as significant in 

understanding people's interactions with the space and the consequences of the 

spatial interventions on people’s lives. Three senior students found their 
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internships as new learning experiences but discovered a gap in academic and real-

life project applications.  

 Finding 2 – interpretation of feedback 

Interpretation of feedback influences the generation of students’ processes 

It was found that the way students interpret tutors’ feedback, their choice of which 

feedback to act on, and co-interpretation of feedback followed a deliberation 

process that affected tacit knowledge construction. 

Interpretation: Students in the Year 1 project had a different interpretation of the 

feedback from what the tutor had intended. For example, they either focused on 

the function or the literal translation of the form. This was confirmed by the 

students, tutor Cory as well as observations. Cory also added that students often 

put constraints on themselves, which was not suggested by him. The following are 

examples of how students interpreted tutors feedback that affected their generative 

process: 

Ava: I remember them saying that we shouldn't try to use one direction because it's 

not significant enough for context because we misunderstood what it meant to fit the 

context. They kept telling us like we need to make it relate to the context. And we 

thought like we want to shoot arrows. It's a way to lead people through it. What they 

actually meant was like, for example, if you're going to put something right next to 

the edge of the curve, it should fit the curve, or for example, it should be just under 

there. 

Nathan:  I don't think it was very different from the conceptual model because at that 

time, we were really misled like one of my classmates was showing - asking about a 

picture, geometric structures and like a rooftop.  So we were misled, and we kind of 

did something like the conceptual model, and then he said that we just throw stuff 

into the space without building it 
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Almost the entire Year 2 studio had misinterpreted the brief and felt confused 

about the topic, as revealed by Nathan’s and Matt’s focus group interview below: 

Nathan: Not specifically clear at the first he just told us to go to Tai O, walk around 

and take it in  

Student: And choose something interesting  

Nathan: Ya, and this could be very . . . .  

Student: Confusing  

Nathan: Because we just like the space, but we don’t know what we really like about it 

and then we just it very special and different than other space and that’s all 

Matt: At first, they told us to keep open-minded to look into any kind of space. This 

led to everyone in the studio to have a diverse project. So compared to last year, not 

everyone doing same direction as ergonomics 

Choice of feedback: Students in all the years also felt confused because of the 

difference in the feedback they received from different tutors. The decision to 

follow a particular tutor’s feedback was taken based on who was the chief tutor or 

coordinator of the subject, most relevant feedback and which tutor was more 

familiar with the students’ projects. In the below excerpt from Matt’s interview, he 

talked about the different feedback his group received in the same design review; 

this was also confirmed through observations: 

Me:  So, was there a difference between what the two tutors said? 

Matt:  Not last week but yesterday.  We talked about the flexibility and ask them. 

Steve is kind of like that we can attach in different ways, but Cory will ask us to be 

more specific. Not really a different opinion, but Cory knows our work very well, so he 

knows the problem about the flexibility.  He told us that he will push us to try to work 

out the thing how to be specific 

Group’s deliberation process: Nathan and Matt’s group had individual 

interpretations to tutor Wang’s direction of following a ‘discovery process’. 

However, they succeeded in integrating their processes through a collective intent. 

Below is the group’s interpretation and strategies to combine. All groups could not 
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achieve the same success; this is discussed in detail later in the topic about peer 

learning: 

Me: Ok. Then Wang told you not to be limited by the columns you were focusing on 

and look more into the discovery process? 

Nathan: I think he wanted us to relate more to the site 

Me: Suddenly, you had these different ideas – these little models, how did you then 

combine? 

Student: Our intention is the same, but the analysis method is different. For example,  

we all find this place is like a drama, so I go to analyse the Chinese traditional garden 

and some method to do the conceptual model. So we have different ways  

Nathan: We develop conceptual models, each with different architectural qualities, 

but those qualities can be combined together he is creating like the elevation, the 

steps. I’ll be creating the walls, maybe Matt maybe creating how the deck space is 

Matt: The conceptual model is like turning our ideas into physical, but on-site, so we 

took the conceptual model to the site, so that’s the process 

Nathan: So at first, we started focusing on the program . . . . then Wang said 

structural transformation, so we jump back to construction. 

 Finding 3 – change in value judgment capabilities 

Decision-making and value judgment capabilities change over the years 

Though students in all years were allowed to act independently, students in the 

junior years were more dependent on tutors for decision-making and judging the 

value of their design. Senior students took guidance from tutors to extend their 

ideas, technical expertise or presentation of ideas.  

Dependence on tutors: Students in Year 1 mentioned they were more dependent 

on tutors than classmates to clarify doubts, to guide them towards the next step or 

for decision-making, as was evident from Ivy and Nathan’s interview answers 

below: 
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Me: I really want to know if, other than the review, all of you really discuss about the 

design in the studio. 

Ivy: Not really. We really worked individually this time, like I don’t know what to ask. 

I didn’t find, like confusions, after talking to Cory, I could clear up things, so I didn’t 

have to talk to anyone else 

Me: So, do you get more from that discussion or more from the tutors? 

Nathan: Ah . . . .  

Me: I mean, which influences your work more? 

Nathan: Teachers would be 70% and students like 30% 

However, tutors were appreciative that Nathan’s group had rejected some of the 

tutors’ suggestions in their group work installation and instead followed their own 

direction: 

Steve: Couple of things could’ve better. Attention to detail not sure about the angle – 

seems random. Could’ve been an opportunity to line up that perpendicular to that 

door . . . . You guys were ambitious –that was really good, I know you had even bigger, 

we tried to talk you out of it, and you partly listened to us and you partly also said go 

to hell which was also alright. You take those decisions yourself, that’s good 

Year 2 students found more guidance in Year 1 regarding stages in the design 

process, though they found that tutors in both years did not give direct answers; 

two of the students preferred this approach. Students still depended on tutors when 

they were stuck or to make value judgments. Below are some of their interview 

responses. Conversely, according to Ava, miscommunication between Wang and 

her group let the tutor believe that their group would fail, but they rejected his 

feedback and decided to pursue their intentions. 

Matt: Last year they’re written which stage you should do what – first stage observe, 

analyse, re-iterate and so on. This year they wouldn’t tell you much – you have to 

explore on your own. But they tell what’s missing but not telling how you should do 

that directly. That’s the tutorial difference. 
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Ava: I don’t know kind of same, Cory and Wang are similar in the sense if you’re 

interested in doing something, they let you do it, guide you through. It is how much 

exploration you want to do, how much effort you want to put in in response to their 

tutoring . . . . Cory does give you a straight answer to an extent; you got to figure it 

out if it doesn’t work out just try 

Student from Ivy’s group: I think we really can’t judge whether it’s good or not 

because it’s a stage or learning, so we only follow what the tutor want us to do. Of 

course, we’re thinking about it, but we’re still learning, can’t really judge the value of 

it. All learning experience. 

Comparatively, Year 3 students also gave importance to tutors and peer’s opinions 

on their designs. Natalie and Amy found Jackie’s guidance useful in technical 

problem-solving, while Justin found it helpful in presenting ideas. An exception to 

the above is Neil’s tutoring process, where he mentioned that he did not find 

Jackie’s feedback useful but felt the need to manage his time to please her. At the 

same time, observations revealed that he still wanted her advice for technical 

details. Examples of the interviews and desk reviews are below: 

Amy: It was very good to talk to Jackie because she would point out the super obvious 

things  that I was completely ignore it because I was so focusing on  trying to find out 

very complicated solutions  

Justin: I think the problem I gave myself as mechanical, so she couldn't really help me  

in the sense that couldn't work or does it fit  that kind of rules, but I solved  myself, 

but the thing that influenced the project was she was telling me how to represent my 

ideas 

Neil:  I mean I need to manage her, and at the same time I need to do my design 

because, in the middle of my design, I’m thinking about how to convince my external 

tutor not about only convincing her I know that she'll not be my only listener to my 

design  so I need to abandon some  of the energy to manage her this is my plan 

because the time will not be more I need to manage it 
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Neil to Jackie: Yes, I know it is my project but what I need your advice because last 

time you told me that this is not a universal handrail but the point is if I stick too 

much to the regulation there is very less area where I can . . . .  

In Year 4, Natalie mentioned that Elena let her take the main decisions but gave her 

clarity and provided her with references when stuck. Neil sought for Lloyd’s 

guidance in the confusing stages of his process and the extension of his ideas. Both 

Neil and Amy took Lloyd’s advice on the presentation on board but had differences 

of opinions on specific issues. For example, Neil argued with Lloyd about following 

a radical direction. Amy disagreed with Lloyd’s suggestion on taking decisions 

based on a designer’s hunch. The following two interview responses reveal their 

disagreements: 

Neil: I think Lloyd is actually quite good he is quite encouraging, and he already has a 

thought about my outcome, so he kind of foresee and forced me to complete the 

project like it imagined . . . . I just kind of trust him, maybe. The only question that I 

doubt is the practical stuff as I told you before, we were quite arguing what the 

direction has to be. That’s why we spent a lot of time to discuss that part 

Amy: Like even though Lloyd is always saying that you know you can't as a designer, 

you can see that you made this decision is based on or something or like you know 

like you don't know what it's like so I know that's so uncomfortable situation to stand 

there with my work, and someone asked like so what did you base this decision on. I 

can’t just keep a straight face and be like I just picked it 

Judging the value of designs: When questioned, it was found that Year 2 students 

judged the spatial value of their design based on a smaller interior scale. In 

comparison, Year 4 students were able to judge the spatial value on a broader 

environmental scale. Below are the comparisons: 

Me: Why is this important for you? What’s the value for your project? 

Matt (Year 2): Personally, this kind of design style (way of construction), learning the 

way they (Tai O users) think and try to apply those 
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Ava (Year 2): I think what attracted me was that it (ambiguity of the space inside the 

shop) was so weird. Now it’s more about being crazy 

Me: What do you think is the value of your project? How do you judge? 

Natalie (Year 4): Because I think it (Ghost festival) is also a social concern for the 

next generation because it (traditional dim sum house) will completely disappear, so 

it is just like a story, so the older generation will tell us Wanchai have some history 

Amy: I wouldn't expect like maybe if I was in Year 1 I wouldn’t have this 

understanding of how hospitals work . . . . we think all designers should have a 

complete understanding of how healthcare space is developed . . . . Help us predict the 

future 

 Finding 4 – increase in self-challenge to learning 

Senior students put more challenges on themselves than junior students 

Challenges in Year 1 and Year 2 were set by tutors regarding representation skills, 

generating a new spatial composition or program with a response to the site 

context.  Year 3 and Year 4 students, in comparison, put challenges on themselves 

to move away from the conventions of spatial design and explore new spatial 

constructs as in the excerpts below: 

Justin (Year 3 interview):  Because my original idea was for the automatic because I 

really like that idea and I really wanted to push the spectacle aspect of staircases, I 

think that is more elegant and beautiful, but I still want to create a grounded design, 

but honestly at the end, I was struggling whether to present the second staircase, but 

I really wanted it, so I pushed for it 

Amy (Year 3 desk review): I don't necessarily want to do something like that (modular 

staircase). You can find lots of examples of those, thinking of doing something like 

something more clearly a staircase, not necessarily a system that pulls it down, but I 

want to study a system. Some kind of a connecting system to the wall 
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 Finding 5 – change in situated learning 

Situated learning constructed with respect to authentic contexts changes 

over the years  

Students developed new spatial understandings and strategised new methods or 

methodologies from authentic contexts. However, the tutors provide real-life 

contexts for Year 1 and Year 2 while Year 3 and Year 4 students choose their 

contexts. Secondly, the dimensions of the contexts also change with consecutive 

years, influencing situated learning. 

New understanding: Students mentioned that the Year 1 projects helped them 

develop new perceptions about the body in space, new material knowledge and a 

sense of designing an interior space. At a more individual level, Nathan realized the 

importance of scale; Ava found the drawing tools powerful ways to represent space, 

while Matt learnt about the design process through model iterations.  The 

installation project was a turning point in their understanding of the interior-

exterior relationship. Students revealed the above in the interviews as in the below 

examples: 

Nathan: Like big isn’t always great. I think he thinks that our Narrative Framework 

(project) will show more of the context, bit more related on the small part of the door 

swinging and the lamps . . . . because I wanted to build big things. So I’m thinking like 

squeeze it, scale it down     

Ava: Material knowledge mostly, different ways of drawing. Also, the ability to 

express the ideas through sketches . . . . The effect of isometric is actually quite a 

powerful tool to show how space looks like, even though it’s abstract and funny 

Matt: Work models just try to test out, so something volumetric that can hold up and 

study, to try out and test is impossible, not just doing drawings  

Matt: I only realize at that moment the things we build at workshop, studio seems 

like very big, but when you take it to the site, it’s really a tiny within the building. So I 

think the understanding of building things and it happens on the site the relationship 
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between what we build, and to the environment, it’s a big difference from my 

expectation. 

Ivy: Maybe like thinking both objectively and subjectively  

According to the findings, the spatial understanding was strengthened and 

expanded for Year 2 students through the Tai O project. For example, Nathan and 

Matt learnt and adapted the spatial language of the site to create new spatial 

qualities. Matt and Ava were able to connect what they learnt in Year 1 about 

transition spaces. Ivy gained spatial knowledge through technical understanding, 

and Ava gained an understanding of the dimension of time. Three of the students 

learnt to use spatial terminologies in their presentations. According to Nathan and 

Matt, improved presentation skills led to an understanding of the thinking process 

and provided a rationale for the design. Students had the option of choosing their 

site within the project.  

Nathan: This year, understanding the basic construction of a 

stilt house, we just run through the language that there’s a 

vertical column, vertical beam and horizontal beam and tiles. 

We just used the knowledge from Year 1 that we buy long 

wood pieces 

Matt: Every small transition is like a turning point is like a 

finish of a chapter. You get into a small space, having some 

openings, and there’s an exit or transition to a new chapter. Kind of those creative 

thinking happening (Figure 67)     

Nathan: Most enjoyable would be making the presentation board because kind of go 

through the process again, how we develop it and how the site leads us to thinking of 

what our design is and how it would end up as 

Matt: Last year, stage of designing the threshold. I remember walking to the loft. 

That’s where we start to narrate how the journey of a person walks through a space—

this year about learning from the existing narrative.  

 
Figure 67 
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Ava: Like I have this space, what does the space mean, can I capture movement, 

materials and time. We did learn how to do that; we explored that. That was really 

strong, I have learnt. 

Year 3 students compared their spatial understandings through the abstract vertical 

studio project and practical staircase project. The building of the full-scale staircase 

model helped them understand to design for Hong Kong spatial experiences. At the 

same time, the Vertical Studio project was an abstract two-dimensional 

representation of the spaces in the city. Students had chosen their spatial context 

for their staircase projects. Observations also revealed that students built their 

technical knowledge by constructing the model. 

Natalie: Because when I do the Vertical Studio, I don't think there is any point in 

relating to the spatial thing because it was in 2D, and I can't think that if I can take 

just one part of the nolli map and develop it into space, but I struggled a lot to turn 

the 2D into 3D because it was too complex 

Amy: Vertical studio was very abstract, and I feel like the jump from the scale was 

very, our scale was very big because we were talking like urban landscape 

Amy: Then when you actually kind of see how much is 750 mm (gesturing with the 

hands) and how much is 500 mm, you actually realize that in Hong Kong standards, 

how much of space is actually saved   

Amy (desk review): Since my design was very heavily relying on welding regarding the 

connection of different steel pieces, I kinda had to design the whole 1: 1. I didn't have 

the option of using welding, but this is still the main idea of how it is going to work, 

and basically, this side is going to go on the track and fold up 

Since Year 4 students had chosen their spatial contexts for their capstone project, 

spatial understandings differed. Accordingly, the understandings ranged from the 

abstract, technical to the practical. The examples below show the consequences of 

the chosen contexts.  



 

218 

 

Student from focus group interview: Maybe more conceptual now . . . . maybe we look 

at it in a more abstract way, maybe light and shadow something.  

Natalie: I become more technical . . . . in Year 3. But for this research project going 

back to more abstract or conceptual way, part we’re worried is how to make it 

concrete. Too abstract is very hard to control in our final year project    

Natalie: But also about the user, after a whole semester doing research. And how I 

can link up to the spatial quality instead of just form making 

Amy: I know more about hospitals now, a lot of technical things and materials and 

also a lot of things you wouldn’t consider unless you actually were in that situation 

Neil (airport context): It is quite an irony to imagine about radical spaces in this 

packed city . . . . . I think I’m quite contradicted in the middle of the problem of the 

practical and radical 

Strategizing own methods: Year 2 students adapted tools from Year 1 and re-used 

them as tools for analysis and synthesis with guidance from the tutors. The tools 

were further shaped through testing and iterations. For example, Nathan and Matt’s 

group and Ava’s group appropriated the collage to compose new spatial 

relationships. Based on Wang’s suggestion, Ivy’s group devised a methodology for 

technical exploration.  

In comparison, it was found that Natalie’s Year 4 group was able to use a repertoire 

of methods and strategise a methodology based on their site research: 

Natalie (group crit review): In our next methodology, we took photos of Mong Kok in 

black and white and turned the contrast to brighter or lighter to see the detail hidden 

under the darkness . . . . mark the space affected by the light and to change the 

colours to the standards we mentioned in our final research 

Amy’s group developed a visual methodology unique to their study by combining 

interior elements, followed by test models and Virtual Reality models and using an 

elimination process based on their research. Amy explained the strategy of using 
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the Virtual Reality model as below. The model also became a part of the group’s 

strategy in creating an interactive and participatory environment for the final 

presentation.  

Amy: When we brought the VR, it was progressively what we 

had done, but part of it was just really being smart about the 

time because we would not have the time to physically build 

any models and they wouldn’t have been necessarily 

conveyed the same we had to do a lot of renderings and then 

to the model (Figure 68) 

Natalie and Neil discovered that the use of technical 

drawings and 3D renderings could be developed as spatial 

languages for their projects. The spatial strategies for both 

were, however, driven by their cultural and urban contexts. 

According to Neil: 

“Spatial strategy, as I said before, I tried to put the local stuff. 

I try to capture some spatial elements; it depends on the local 

strategy that I want to. So, for example, the market would be 

so intense . . . . you can see the spaces for selling the electronic devices very intense” 

(Figure 69) 

 Finding 6 – the importance of peer learning 

Peer learning becomes more important over the years 

It was found that students’ trust in their peers for verification of ideas was stronger 

among senior students. But the influence on learning was dependent on open-

mindedness to other ideas.  

Personal evaluation: Students in all year groups 

compared their works with others to check their progress, 

consulted their peers for testing their ideas, for rehearsing 

Figure 68 

 

Figure 69 

 
Figure 70 
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presentations as well as for validating ideas, especially in the senior years (Figure 

70). For example, Natalie’s critical assessment was based on comparing her work 

with others. She was concerned that, unlike others, her approach to space was more 

based on form and felt comfortable in discussing with her classmates than with her 

tutor. Similarly, Neil seemed to have fewer inhibitions in discussing with his 

classmates. On the other hand, tutors in Year 1 and Year 2 had more influence on 

students’ works.  The tutor facilitated some of the interactions; others were 

conducted during non-studio hours. Following are examples of how students 

benefitted from peer learning: 

Me: I mean, which influences your work more? 

Nathan (Year 1): Teachers would be 70% and students like 30% 

Amy: Good to have the entire group . . . . Sometimes also get 

very paranoid when I don't know what the others are doing 

because I feel like am I doing enough. Am I doing the right 

thing . . . .  It's individual daytime work you're kept in the 

dark of what everyone else is doing. You're kind like so am I 

going like in the same pace (Figure 71) 

Matt: Talking with him about the project actually gives me confidence, more 

convincing when we build the idea together 

Natalie: How they see things. For example, if I think too ideal, they say too hard to 

realize these things. After that, we’ll discuss a way to present it 

Neil:  Like how when I was not clear to develop more they start questioning me like 

why are you doing this why do you need this material I don't think it is going to work 

and the crit that we have is very helpful and also the atmosphere.  And I'm not quite 

shy about telling my ideas, and I tell them come come I have a new idea. I'm that kind 

of person 

Figure 71 
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Tutor Yao emphasized the importance of peer discussions in developing critical 

thinking skills that would make them confident in communicating their core design 

values in crit sessions. As quoted by him: 

“They have to learn to question - I think it cannot be only in tutorials the students 

have to learn it among themselves because someone ask questions you have to answer 

quickly if you cannot that means you miss something – you cannot present the core 

thinking or core values or core concept of your design . . . . in tutorial sometime we 

challenge them in mid-terms but not enough. Daily tutorials we just discuss, and we 

help them to develop – it’s a different mode we cannot challenge them every time 

right; otherwise the student will be very frustrated, negative right.”  

Change of the individual: Students mentioned influencing others with their ideas 

or being influenced by other working styles. Though it could be due to a dominant 

member in the group, it could indicate respect to other’s ideas, open-mindedness to 

learning from different approaches, gaining from other cultural or educational 

backgrounds, as in the following evidence: 

Neil:  It’s not just in one direction because when you talk about the design you have 

they will talk about theirs also so there is a sharing, for example, the twisting column 

some of the ideas were mine, and it is I think quite good because sometime you're 

stuck in the project 

Natalie (comparing with HKCC): I expected a lot of like making model and less group 

work, but there’s a lot of group work, and if you use the group work, it’s not your own 

thinking, you have to embrace others thinking 

Student from Neil’s group: We’re more open-minded to accept others opinions, even if 

our ideas are not coordinating. We listen to each other and decide which one is the 

best instead of what we think is the best . . . . when I work with other group mates, not 

from HKCC, they will dig in very much . . . . but have more time management in this 

group now 
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Nathan: In secondary school, Matt and I were together, and our teacher think that 

I’m the macro, I do for completeness, and he’s the micro, but he’s trying to do macro 

now 

Nathan: I think it’s cool we can work with students with other cultural background, 

different experiences. The forest idea was his 

 Finding 7 – co-construction of tacit moments 

Tacit learning moments are actively co-constructed with peers  

From the interview responses, it was found that students had defining or learning 

moments in their project when they explored solutions together in their group. 

Group dynamism, acceptance of ideas, communication and building on each other’s 

strengths were attributed to the creative moments, as shared by students in the 

interviews: 

Student from Ava’s group: The floor tile material ones, I think that was the biggest 

turning point that led us to the project now. We started mixing the placement of the 

floor tiles and led us to come with swapping materials of objects and architectural 

elements 

Student from Nathan/Neil’s group: Collage is the beginning of our design 

Me: How did you come up with the collage idea?  

Student: It comes up with his analysis the square things 

Nathan: No, before the collage is we actually discuss about including the narrative 

and through the narrative, we tried sections climax, falling action, and that’s how 

started to develop the five stages of collages  

Matt: Actually happened really close and around the time. I do think I start with the 

narrative first. We got the comment we’re focusing on the experience, so we started to 

rethink what kind of experience is happening, so that’s the narrative  
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Neil: I think in the beginning the collage is about the section and experience. We start 

to think how to sectionalize 

Affecting factors:  Lack of communication and non-willingness to participate were 

reasons cited that affected peer learning and successful execution of projects. Some 

groups preferred division of work and working alone. Though this avoided 

arguments, some students reflected that they preferred group or class discussions 

to share or brainstorm ideas.  

Ivy (Year 1): Didn’t collaborate as a group because we focused too much on ourselves, 

so solving about problems together would be better  

Ava (Year 2): Frustrates me when the person I’m working with doesn’t give a 

comment if they’re just ok. Even if we’re arguing that is better because we’re like, wait 

hold on a sec you feel this way, they’ll explain, and then I’ll be like this drawing would 

be better this way and then either we both do it, or we merge it, so there’s always that 

. . . .  

Amy (Year 3): Like it's a shame, but it's just the time, tables never meet kind of like 

when we present the decisions are already done, and then we get comments based on 

the wall, but it could have been changed if we had discussed before I still think it's ok 

we have to be realistic 

Two of the Year 4 groups had arguments overanalysing and ways to present, but 

this did not seem to have affected their group dynamism.  

Me (Year 4 focus group): What was the area you argued most about or you found 

challenging? 

Student: Colour . . . .  

Natalie: I think the conclusion  

Me: Why was that? 

Natalie: Because we tried to analyse the best way to analyse a space maybe using 

model or layering . . . . and how to present 
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 Finding 8 – critical awareness in learning 

Critical awareness of learning aids internalisation of tacit knowledge 

Taking responsibility and self-awareness of the learning process indicated students’ 

meta-learning abilities. 

Ownership in learning: Students took credit in developing their methods, 

controlling their process, meeting challenges and at the same time expressed 

confidence in ideas, a sense of achievement in executing ideas and gaining expertise 

through their projects. Self-initiated measures such as self-study, finding references 

or seeking help from other year groups or even cross-disciplinary collaborations 

indicated control over the learning processes.  Examples from interviews are 

presented below: 

Nathan (Year 1): They congratulated us, and they think that building such a huge 

thing they didn’t expect it to be big and was kind of well-constructed . . . . We were 

kind of different from other groups, many of them used screws and nuts and bolt, 

maybe angling the pipes, we used a lot of connectors, and we didn’t use any screws or 

nuts or bolts  

Ava (Year 2): I think our group has developed a very strong method to analyse 

because of those different nolli maps or plastic sheets or colour and shading. I think 

our analysis was really strong compared to others . . . . was really strong I have learnt 

Matt (Year 2): I think I learnt the way to control the project process because no one 

tells you much, you have to find on your own . . . . Li was a bit provoking, but I will 

really take the credit, we really do it ourselves too. He challenged us you guys have 

those experience, but how can you visualise or make it physical, that’s where we have 

the value, added to learn how to make it into model 

Amy: Like me and Kate, we have a lot of knowledge that can be transferred to other 

projects even if located even if we don't continue with this. Even if we go to work in a 

company where we work on projects that are completely not a hospital 
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Justin (desk review): I'm consulting an engineer friend he's studying in Edinburg, so 

he's calculating how . . . . after that I'm going to create some models, and the next 

step is because it's rotating, so I need to understand the time 

Ownership in learning also meant identifying challenges and confusions in 

learning, admitting mistakes, dealing with emotions and self-doubt, acceptance of 

critique comments, and feeling the need for change and improvement. For 

example, Year 1 students had difficulty in understanding how to use the 

representative tools to communicate space. Ava’s Year 2 group felt lost and 

confused in trying unfamiliar spatial techniques for their project. The clash between 

the tutors’ suggested directions and fear of failure made it a ‘traumatic experience’ 

for them, they revealed. The lack of an ability to develop a required methodology to 

study the intangible aspect of shadows made Natalie change her capstone project. 

Amy had to deal with a designer’s block, while Neil had a lot of self-doubt about 

executing his radical vision. These excerpts are listed below:  

Amy: So for one week, I felt like I was completely blocked. I couldn't get anything 

productive done; I just had sketches, and research was kind of meaningless . . . . 

because I actually went through my sketches that I had  done in the way beginning  

because I had some ideas back then 

Neil: Because at the start I’m also doubting the project because I’m thinking can it be 

possible to have a market because I am the one who is holding me back the most . . . . 

and questioning myself 

Neil (on final crit): I think Cory gave me quite a critical comment. I think he’s not 

wrong, but it is quite interesting . . . . I think this is the critique of the ability of my 

design. I think it is kind of true because I didn’t interpret the local atmosphere into 

the terminal, but he didn’t understand my whole process he just understand my 

outcome, but from my view, I need to manage everything that’s why it comes back to 

the question of quantity and quality that’s why I can’t go deeper. So I think it’s not 

quite wrong. I accept that comment 
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Metacognition: Similar to Neil, other students had an awareness of their thinking 

or working style. Ava and Amy were aware that they were more practical or logical 

thinkers and had limitations in thinking out of the box. Having an organized mind 

and a hands-on working style made it difficult for Nathan to create the collage in 

Year 1. However, he was willing to experiment with it after realizing its potential in 

the Year 2 project. Natalie’s projects always had an experiential aspect because she 

was a more emotional than a technical person in her view.  

Top-up students were able to compare their learning from their previous design 

school. At the same time, students in the School of Design were also able to 

differentiate the designing approaches while working with them in group projects. 

Students revealed how they influenced each other from the focus group interview 

like in the one below: 

Student from Neil’s group: In PolyU, they focus more on training your thinking, but in 

other places, because in HKCC they need to graduate in 2 years, they need to work, so 

they need to know more about the execution, like CAD but not very on the concept. 

Here we focus more on the concept, the abstraction and how to interpret as space 

Neil: Here is more about the process to develop the idea rather than several ideas . . . .  

Especially in Year 3, because the transition is hard for me, try to adopt it. I think it’s 

ok now. 

As mentioned earlier, students had an awareness of their process, connecting 

learning to previous experiences and were able to discern some of the critical 

moments in situated learning. They realized a change in their cognitive abilities to 

visualise, analyse, abstract, communicate, and justify actions as in the examples 

below. The discerning ability and the realization of change hint at the meta-

learning process of students. The following were some responses from students: 

Me: Have you changed the way you read or analyse space? 

Nathan (Year 2): Combining what we learnt construction lesson, more practical, how 

the space is originally created and how the structural walls are originally there . . . .  
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So imagining the construction process of the space and how I think I didn’t learn 

enough about the intangible things this semester I don’t really know how the space 

would be, how people interact with this space. Maybe next semester it’s the fruit 

market, and it’s the intangible they want us to see the human activity and circulation 

and stuff 

Amy: Now it's more like you kind of understand that there is a decision behind 

everything like you kind of have to somehow justify everything . . . . projects in Year 1 

and Year 2 we were just experimenting and was opinion-based 

Critical-reflection: Students like Natalie and Neil acknowledged that they were 

perhaps too self-critical, which affected their self-confidence or hindered them in 

trying new ideas. On the other hand, the need for time to process the tutors’ 

feedback helped Ava when she was stuck. However, some students also mentioned 

that they did not have time to reflect, especially in the last phases of design. 

Natalie: Because Elena said that maybe I’m worrying too much because I’m thinking 

that I should find some proof like this is important because I’m afraid that they will 

judge me what is the point of doing something like this. So has to be very solid, and I 

have to be very confident because I explain my story with too much maybe, and she 

said if you’re not confident with your story, they won’t be into it 

Neil: Of course I criticise myself a lot always give problem to myself, maybe too much. 

This process is very exhausting when I think it will be a good idea immediately, I will 

think, what if the crit is questioning this, pretending others perspective 

Ava: I think when he talks, I can see the possibilities of what he’s trying to say and 

then I can, oh, I can do it that way. But sometimes, I’m stuck. Then I just need to you 

know re-listen to what he says later and process. I think sometimes I’m also a bit slow 

in terms of processing, so for example, if he says the room should be open, my mind 

goes there, and I’m thinking about that, and I miss the next thing he says, so it takes 

me a bit of time to process it.   
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Student from Neil’s group: We do it (critical thinking) in the beginning, not at the 

end, because we need to go on. 

It is worth mentioning that students varied in the quality and quantity of critical 

reflections they entered into their design process books. It further reveals the 

importance they give to critical thinking.   

 Finding 9 – learning dispositions 

Personal values and learning attitudes shape dispositions as a design 

student 

Students’ perceptions about the role of designers in a society based on their 

personal values were reflected through the design statements they wished to make. 

Along with personal values, an attitude towards learning also has a bearing on tacit 

knowledge construction. It has implications for more in-depth and meaningful 

participation of students in their learning.  

Perceptions of interior designer roles: Junior students perceived the roles of 

interior designers are chiefly designers of spaces that impact the behaviour of the 

users or provide experiences that improve people’s lives. Senior students perceive 

the role of designers for the environment, with particular reference to spatial issues 

in Hong Kong. It also revealed their values and predispositions to the kind of 

designers they might want to become in the future. For example, Natalie showed a 

pattern of designing spaces for the underprivileged; Neil saw himself as a radical 

designer, and Justin is interested in providing futuristic spatial solutions. Students 

Ivy and Amy, who are overseas students, have different perceptions of space based 

on their cultural backgrounds. Internships seemed to have affected student’s 

change in perceptions and a conflict of values. Therefore Neil had difficulty 

reconciling the practical aspects of the profession with that of his previous 

aspirations of becoming a radical designer. Even though it clashed with their 

personal values of not wanting to do luxurious projects, Justin and Amy learnt the 

importance of satisfying the needs of real clients in their internships. Both the 
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students found their design education lacking in knowledge about practical 

applications. 

Me: So what do think the role of an interior designer in society? 

Ava (Year 1): I think it has a huge influence, contrary to popular belief . . . . how you 

move around it matters . . . . That’s how I see space, and it influences a lot of how you 

move, how you act, you behave 

Student from Year 4 focus group: Designer is to break out the theory rather than obey 

history. Because in the past, they also break out of the rules. 

Justin (Year 3): In this society, especially for Hong Kong, it is about understanding 

spaces and using it efficiently, especially in Hong Kong. I think it's quite unique for 

Hong Kong . . . . because there's a constant struggle between land and all land go to 

the rich not to the government but to the private developers. There are small but very 

luxurious homes but could have been a building that houses a lot of homeless people. 

In today's society, that's what I think the role is - to combat that problem . . . . really 

don’t want to spend my life designing luxurious hotels but there are clients, and we 

need to fulfil their requirements that's another thing I learnt in office . . . . One of the 

problems in the school or any design stream is what we do isn't very practical per se. . 

. . lack of knowledge of materials 

Amy (Year 3): Yeah, well, Hong Kong is a mess of everything, so you can always find 

something, but I do prefer more of the Scandinavian very minimalistic and everything 

very smooth all the connections are nice certain materials that are preferred and light 

colours, but I'm open to trying different things especially when we worked in the office 

we were doing what the client wanted 

Me: But as a designer, you said you want to design something radical that means 

something which is not done, so are you looking at the future? 

Neil (Year 4): That is a very good point, but I don’t want to rely on the future. Because 

when people critique because you can see that some students’ project is already set for 

the future, that will invite thousands of questions . . . . . I think it doesn’t take the 
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responsibility, so I don’t think I am that person, so no need to see the future. You can 

see that I considered so many practical issues it is because I worked in the internship 

Conviction of ideas and values:  As is evident from some of the above responses 

and as already mentioned in Finding 4.3.3, students sometimes found it difficult to 

defend their ideas when it conflicted with the tutors’ expectations or requirements 

of the project. Rejection or acceptance of tutors’ feedback also indicated the 

designer statement students wished to make as well as might hint at their learning 

attitude.   

Neil (Year 3): I mean, it is just a different focus. I am focusing on something new, 

maybe some people think of optimising the thing they already have. This is a different 

purpose and direction, not right or wrong, but the point is she (Jackie) likes that 

direction. I think in my point of view I need to kind of stand strong. 

Justin (Year 3): I'm very persistent with this idea 

Jackie: Persistence is fine if you can address all these concerns, then you make a good 

designer right, so what I would like to see on this one it's how does the handrail work 

Learning attitudes: Confidence of ideas, openness to critique, accepting 

challenges, fear of failure, and the desire to take control of learning are all examples 

of students’ learning attitudes that were identified through the collected data. 

Students mentioned that tutors’ encouragement and the freedom to explore had a 

positive effect on their learning. Tutors provided incentives such as scholarships, 

opportunities to publish and collaborations with industry to produce their work. It 

was also found that some students derived enjoyment by immersing themselves in 

the design process; this gave them intrinsic motivation to pursue their project. 

Therefore contrary to tutor Li’s scholarship incentive, Nathan and Matt’s group 

were more interested in creating a good spatial experience as a design outcome. 

Nathan (Year 1): But the process of try to make some sample prototype – I really enjoy 

that process, and that really helps us to think what can be next. If this doesn’t work, 

we try different. I think this is something move the project forward. 
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Me (Year 2 focus group): Did you have the scholarship in mind?  

Matt: We just want to make good drawing and model 

Nathan: I guess the way to achieve it, if you think too much of achieving their criteria 

(crit’s practical applications), it’s holding you back  

Student: don’t want to label it (the project) . . . . more like exploration . . . . make a 

narrative experience  

 Findings for research question 3 (studio interactions) 

How do social interactions in the interior design studio facilitate students’ 

construction of tacit knowledge? 

 Finding 1 – shared experiences  

Sharing experiences helps in tacit knowledge construction 

Tutors facilitated several studio interactions for students in the desk reviews. 

Students were observed to be attentive, but participation was minimal due to the 

reasons mentioned later. The only exception was a class discussion organized by 

Year 2 tutors because the whole class had misinterpreted the brief (mentioned in 

6.3.2). Few excerpts from the class discussion are shown below. In the discussions, 

students share their observations from the site. The tutors are attempting to help 

students frame a design proposal from the students’ interest in the site.  Ava, 

Nathan and Matt found the discussion helpful in clarifying the issues and inspired 

them to make a proposal. Ava found the discussion more useful than the workshop 

organized by Wang. According to a student, she felt reassured that it was not only 

that all the students had a problem in understanding, but it was also the tutors’ 

fault for not clarifying the expectations earlier.  

Wang: Can see you guys are stuck in your head – probably because we say make a 

proposal, and you don’t know, right? We need to crack this. You guys need this 

program, function to guide you . . . . Maybe we need to frame this better . . . . Any 

image, space, story that excites you raise your hand.  
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Student: The way we draw in a different perspective, how we present 

Wang: So that’s your project. Let’s do it again.  

Student: To connect, the owner put wood directly on the aluminium, want to explore 

the intention 

Wang: Could you develop that technique and ask why can’t do it at an angle, sphere, 

down, ask stupid questions, then do a drawing to test . . . . Anything beyond? Good 

way to share 

Student: How the fishing living style changes the construction method, how they use 

the material they used from living area to working area 

Wang: So you enjoy that – I didn’t see in the drawing . . . . Don’t try to solve his life . . . 

. imagine you change his way of life. Choose more architecture, spatial. I think Matt’s 

group is clever enough, and now we’re interested in transition of space. I’m not trying 

to give you ideas – trying how to observe better. Not based on basic program or 

function 

Experiences and knowledge shared in informal settings facilitated by tutors were 

observed in different interactive spheres and spaces. Multiple perspectives from 

academia and professional practice were mainly observed as part of the critical 

conversations discussed in 6.4.2. However, settings initiated by students after 

studio hours were not directly observable but were mentioned in interviews, a few 

of which were discussed in the findings of peer learning in 6.3.6 and 6.3.7. Tutor 

Yao stressed that students had more time to challenge each other in these informal 

settings. It helps them to sharpen the core concepts of their design; this, in turn, 

allows them to communicate concepts clearly in the crit sessions.  

 Finding 2 – engagement in critical conversations 

Engagement in critical conversations enhances tacit knowledge construction 

Attributes of critical conversations were identified from desk reviews, crit and jury 

sessions that could confirm the definition of critical conversations in chapter 3.8. 

Secondly, the conversations were either communicated verbally or through the 
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artefact. Both of these findings can have different cognitive and social implications 

for tacit knowledge construction. 

The conversations were observed at different social interactive levels of tutors and 

students, tutors and tutors, and tutors, students and external crit in desk reviews 

and jury sessions. Conversations between students could not be observed. 

Attributes of critical conversations: The attributes are categorized as inquisitive, 

explorative, argumentative, provocative, evaluative, and projective critical 

conversations. Each of these is explained below, with relevant examples derived 

from the empirical data. 

Inquisitive: Tutors asked many critical questions to understand their thinking 

process and identify learning difficulties. The probing was also intended for 

students to analyse and justify their actions, thus triggering critical thinking. 

Thirdly, the probing could also push students to think of newer ways of thinking. 

Likewise, as in the example presented in chapter 4.3.6, senior students also 

questioned each other in the studio, but this was not directly observable. Tutors in 

Year 2 and Year 4 mentioned they used this method to prepare students for the 

external crit. In the first excerpt of the conversation below, Li’s questions trigger 

Matt to think of an idea on the spot, whereas in the second excerpt, Wang hopes 

his probing will help Ava understand and justify her project to others.   

Li (Year 2 desk review): Ok, so what’s your strategy? What 

are you going to tell from your model, because this is the 

biggest thing you have (Figure 72) 

Matt: We’re talking about the space indicated and 

separated by those columns. Other than diagram can we 

indicate . . . .  

Li: Yes, how to indicate? Think to fully utilise 

Matt: Just now I think about using string . . . . 

Wang (Year 2 desk review): What is the key, main exploration of the project?  

 
Figure 72 
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Ava: Public and private space 

Wang: What do you mean?  

Ava: (checks her book) idea of time, how exaggerated it becomes, how it transforms 

private to public space, focuses on these elements 

Wang: Why is it interesting? I’m going to pretend I don’t know your project, this is 

what you will confront in your crit, also will help your understanding; also you can 

produce automatically, and you can produce without me listing for you 

Explorative:  It was found that tutors in Year 1 suggest identify opportunities or 

suggest solutions to students. However, tutors and students in the other years 

explored solutions together. In the examples below, Year 1 tutors Cory and Steve 

explore Ivy’s design in different ways to help her define the interior space with 

clarity. In the second example, the conversation between Jackie, Amy and the 

external crit leads to finding a new staircase solution. In the last example, Elena and 

Natalie explore ways by which Natalie could enhance the spatial experience of her 

design. 

Ivy (Year 1 desk review): So should I draw it? 

Cory: I would keep a collage from now to Monday, and I would think about so this 

moment you say I want this – this is the body, and this is what it’s doing, right, you 

could have another one, and if it’s’ not doing the same thing it’s looking at the other 

body, that’s another story, that’s all 

Steve: I think . . . . I don’t know what your thing looks like 

(sketching) maybe when you start to imagine, however, you 

start to get up, maybe at a different level . . . . when I see this 

when my head is up here I see this when my head comes above 

the floor I see this, and then I go up to here, and I sit on this 

thing and see this (Figure 73) 

Guest crit (Year 3 final crit): I'm wondering why I don't know if this was intentional, 

but it looks like you were looking at more textile treads before, like an actual fabric 

Figure 73 
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Amy:  Oh, actually, the paper itself doesn't carry the meaning.  I actually had to 

consider the fact that once it is folded, none of the pieces overlap so that it can fold 

smoothly . . . .   

Jackie:  We never thought about fabric stairs, but now that you say it, yeah 

Elena(Year 4 desk review): This is always kind of multistoried, 

isn’t it 

Natalie: Yeah, stacking up 

Elena: Yeah, that could also be interesting. If you think about 

that being a field, so that’s quite important in this imaginary 

kind of landscape. And you are very straight with your path 

Natalie: Maybe can be like this 

Elena: I was thinking that it could be more irregular or 

something is happening (Figure 74) 

Argumentative:  Disagreements between tutors and students were more 

observable in Year 3 and Year 4, while those between tutors and between the crits 

were observed in all the years. The arguments between tutors revealed different 

ways to approach the students’ project (suggestive) or expressed their difference in 

judging students’ works. It thus explicated the multiplicity of tutors’ expertise or 

tacit knowledge. In the example below, Neil argues and defends his intention of 

making a multi-functional handrail which differed from Jackie’s feedback. This 

argument was carried to the final crit, where the guest crit partially appreciated 

Neil’s direction. Though the issue remained unresolved, Jackie concluded that Neil 

had learnt through the process. 

Jackie (Year 3 desk review): But it's not functioning as a standard handrail, then 

you're not meeting the task. Do you understand what I'm saying 

Neil: Because I'm focusing on how to adopt the function 

Jackie: Absolutely, but you haven't even designed at a baluster yet that works, so if 

you want to make something that you want to adopt, then you can take any one of 

these three 

 
Figure 74 
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Guest crit (Neil’s Year 3 final review): So you're trying to expand its function as far as 

possible but not a criticism but in reality, the handrail is supposed to be very a sturdy 

rigid element . . . . but I do  like the spin on the handrail as a flexible hold, but I think 

it can still work 

Neil: Because I'm putting in more purpose, I think I can do something that can 

optimise the handrail. Maybe it is ok to focus more on the gripping, but in this 

project, it is very hard to manage . . . . I need to consider the safety also so many tiny 

things that I need to consider 

Jackie: Neil’s feeling is that it’s not really a design if it is not something that pushes 

beyond the boundaries . . . I like is that you are willing to experiment, which is like you 

said this is fun but it is not going to make it as a code for a handrail . . . . I think you 

learnt a lot . . . . even though this may not work the way you wanted it to  you did the 

drawing the details of it, which I very much appreciate 

The argument between Justin and Steve below is an example of how the critical 

conversation could help Justin’s group clarify their capstone research direction: 

Justin (Year 4 desk review): I think one of the concerns we had before going into the 

local context was that it’s hard to understand the concept because it was not well 

documented or maybe personal with assumptions, so our approach was to look at 

established concepts and judge it first   

Steve: You find it hard to locate somebody else’s concept? Key thing – no truth, 

history is also interpreted, lost in time or completely changed. Be careful of truth 

value. 

Justin: We had this debate. What we came up with is that the concept is designer’s 

intention 

Steve: What about the user? A Chinese medicine shop – what do you think is the 

concept? Has jars of old stuff 

Justin: A trust to the system 

Steve: That’s the value. Something old and dusty. See, different interpretation. 

Designer’s one, historian’s one, users’ one . . . . find something you can understand in 

a context you can explore 
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Provocative:  Tutors and guest crits indulged in provocative discussions to 

challenge students and to push them to think in different ways. They also wanted 

students’ designs to provoke a discussion in the final crit. Ava acknowledged that 

her group lacked in presenting their argument in a way that could provoke a 

discussion. Neil’s radical design had managed to do that by drawing multiple 

reactions from the guests. 

Ava (Year 2 focus group interview): But we didn’t communicate well enough to 

provoke a discussion, they just didn’t understand what we did . . . . others didn’t quite 

get that we were trying to understand that space creates that impression and how 

architecture elements and interior can be mixed because it’s not naturally you think 

of often, you know. 

Neil (Year 4 final crit review): My design is different because the duty-free is usually in 

the beginning when you go to the security pass. The reason why I locate the store 

beside the gateway is try to put the experience and maximise the Hong Kong trading 

typology before they board. 

Cory: . . . . the conceptual basis of this and practicality of this collides in that part 

which makes this airport different from a market is spatial control, cleanliness, 

certain kinds of program when you make all the things come together. That question 

about whether this is a kitsch branding exercise or not is a big question. 

Lloyd: And yet it is being sold everywhere and all brochures. Then we probably have to 

start initiating a discussion about what is kitsch and how Hong Kong has always 

operated on this notion of over-density and kitschness 

Evaluative:  Evaluation implies tutors testing of the soundness of students’ ideas 

while students seek verification of their ideas through the evaluation. Though it 

appeared to be more like feedback than a conversation, students also justified their 

intentions or decisions, thus displayed their reasoning skills. In the example below, 

Cory evaluates how Matt had interpreted the existing interior space to 

accommodate his body extension design (previous project) by judging the pros and 

cons of his spatial design. The conversation ends with Cory attempting to help Matt 

re-interpret the space as an activity and not furniture.  
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Cory: So these look really great, but you’re worrying me a little bit in that the stairs 

are still present  

Matt: Ya, I still got something, the floor, because I start to think there has to be 

something related to the activity so more like furniture. At first, I think more like the 

structure turn into floor or different level but acts like furniture giving different 

activity 

Cory: Ok. The nice thing is that it has transitions and basic clarity about space. I 

always appreciate about making a statement about how one thing goes into another 

and showing that articulation . . . . make sure you’re not over respecting that stair, it 

might totally change the character, might not even exist anymore . . . . so no storage, 

no shelves, no stairs, no chairs . . . .  reduce it to just the activity 

Projective: Tutors and the external crit shared their expertise in identifying the 

potential value and opportunities for future applications of students’ projects. Some 

of the suggestions were co-constructed through the critical conversations in the 

reviews, shown in the examples below. 

Lloyd (final review Amy’s Year 4 group project): We can use capabilities of this - the 

collaboration in medical plus as designers what is the future of this. I really hope you 

can see the merit in this it is not just a graduation project if you saw it as an interest, 

so please take that further. My advice is at the very least write a policy document  

Guest crit: I’m just picking up on this as a thesis what is really strong about this it 

seems an obvious thing to actually go out and speak to somebody manufacturing or 

somebody at the hospital kind of thing 

Lloyd: I really think they need to speak to Phillips, and I really think that a medical 

company there is something in it 

Guest Crit 1 (final review Nathan and Matt’s Year 2 project): It has a good potential to 

turn into semi-public space, and the visitor can enjoy the space you create 

Guest crit 2: I suggest you consider two things – a gallery of telling some history 

because you talk about some of the floor you move and you can see the water and fish 

swimming inside. So there are many photo-taking groups now in HK, so why not they 

subsidize this project. People can walk in from different ways becomes more 
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interesting, you don’t know who you will encounter, makes you experience more 

interesting, or meditation space, in the middle, create a spiritual space, they view 

inside themselves, that would be very nice 

Language-driven or artefact-driven conversations: Tutors were constantly 

emphasizing that the verbal explanation should be minimum. In the words of Cory, 

“speech is reductive, and design is generative” but also added that: 

“How they speak is how they are. They think about things critically. And when you 

have problems like misunderstanding the difference between an idea and one 

manifestation of the idea, speaking about your work helps, that you know speaking 

about these are my criteria versus this is how it turned out is an important thing”. 

It was found that there was a need for students to use appropriate terminology and 

articulation to help people understand their thinking processes, design intentions 

or for defending their decisions.  In these cases, artefacts served the purpose of 

mediators in structuring students’ design arguments that would provoke critical 

discussions. In other cases, as preferred by tutors, the artefacts lead the 

conversation; this was already mentioned in provocative critical conversations. For 

instance, in the first excerpt below, the conversation between Yao and Ava is 

artefact-driven and needs only a simple use of spatial terminology. In the second 

example, Natalie is having difficulty articulating her intent of creating spaces using 

shadows, an intangible spatial material.  The guest crit helps with the articulation 

and framing of the design intent.   

Ava (Year 1 desk review): So for this one, intention is from her 

body extension, so we combined that here and like a door that 

spins. Two, door opens and spins (Figure 75) 

Yao: Maybe you can have many many of this door, this is your 

right? Make alternate; variation is not enough.  Then your 

spatial argument will be that you just define a boundary by the 

spatial element door. Then you interrupt how people cross the 

boundary. One is not enough.  

 
Figure 75 
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Ava: But this is all a cover for the door to store in  

Yao: Give more variations to make your argument strong. Not a pattern. I would 

extend. 

Ava: But it’s so big 

Yao: Just conceptually and spatially . . . . make the spatial definition strong.  

Elena (Year 4 crit session): Intensify what do you want to say. Try to describe it if you 

don’t know what to say 

Natalie: So this is like the actual length of the shadow, so I’ll give like some turns 

maybe some slope. Give some openings or try to simulate the overlap of the shadow 

Guest crit: What are you trying to do? What is happening in this? 

Natalie: Because I’m trying to do the shadow city 

Guest: So you are saying that you are literally building spaces that are inspired or 

following shadows because if they are following shadows, they will be always kind of 

invisible. Something like that more or less 

Elena: I think he (the guest) put it in a nice way 

 Finding 3 – expansion of cognitive spheres 

Critical conversations expand and extend cognitive spheres of tacit 

knowledge construction 

Types: Conversations ranged from contextual, practical, technical and theoretical 

depending upon the project as well as the tutors’ and external reviewers’ personal 

foci of interest in the critique. For instance, Yao liked to challenge Year 1 students 

on a theoretical basis. Cory’s conversations tended to be centred on the volumetric 

of interior space, and Steve talked about the precision of material applicability in 

interior space. Year 2 conversations were predominantly contextual in nature. Year 

3 and Year 4 conversations included technical and cross-disciplinary elements. 

External crits either discussed conceptual clarity or practical applications of the 

projects. Examples below are evidence of some of the types of conversations that 

can trigger students to think in different ways about their project: 
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Guest crit (Ava’s Year 2 final group review): Want to give an example you’re thinking 

about the balcony? You also need to think about the space underneath, useful or 

functional, also from aesthetical point of view, the environment. May need to have 

story, centralized concept and give very strong examples how you sell your concept  

Cory: To demonstrate a little bit how that could work volumetric, this a shape which 

is flat imagine if it was part of a cone that started at a point and turned into that 

shape if that’s the right or wrong shape, the way to determine that is by answering 

questions like she (the guest) was asking . . . . Then you’ve connected a material 

alteration space with a volumetric alteration space 

Jackie (Year 3 desk review): The mechanism is the key. As soon as the one thing to 

turn and click and fold, that's the issue right, so this is like getting into structural and 

mechanical engineering  

Justin: Because I did not think that the mechanism will be . . . .  

Jackie: Isn't that the key of your idea that is what I really want to know this is really 

pretty and nice but until you actually know how that thing is gonna open and close 

Scale: As already mentioned in Finding 3 of research question 1, projects in Year 4 

were aimed at cognitive expansion through the thematic approach of the studio 

subject. The multi-dimensionality of critical conversations were reflective and 

manifestations of the approach. Comparatively Year 1 conversations were focused 

on a smaller scale of interiority. The excerpts from the evaluative conversations 

below show this distinction. 

Steve (Nathan’s Year 1 group review): I super appreciate the detail of the gate thing, 

can also do this. Like your lights, would’ve been great to do more of this for future 

Cory: This kind of sub space you’ve created with the canopy – it’s a space. We can 

stand here and say we’re inside, and that’s outside – not only for site response but for 

your education this is achieving a spatial effect. It’s so small, and I’ve never seen it 

before in terms of tension. Even this detail, a different way of working with the fabric 

is nice, a softening of that corner  
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Guest crit (Amy’s Year 4 group review): . . . . the objective of medicine the way it’s 

changing from repairing to elongating of life, ethical also the way we see these spaces 

in society . . . . also relation to society and city, way the hospital was positioned in the 

city open or not was important discussion in the context of cella  

Lloyd: But what I’ve been thinking about is spaces of mental health and what it 

means, what causes us sanity, is it the typology of space . . . . You could say I’m 

putting radical typologies and putting them together, that’s also a space 

 Finding 4 – changing dynamics in studio conversations 

Students take over the lead of critical conversations from tutors in higher 

years  

In the interview, Lloyd summarised his assessment of the capstone research groups 

supervised by him as: 

In the three groups that I have, I think the medicine one (Amy’s group) is the most 

comprehensive. But it's also for me interesting how easy it is for those two to actually 

jump between what is abstract and what is real, what is theoretical and what is 

spatial. And how that and the material discourse starts doing something very specific 

. . . . The conclusions that they could reach are trying to go a little bit more beyond 

the conventional 

Below is an excerpt from the material conversation Amy had 

with Lloyd in one of the desk reviews. It explicates the group’s 

control of their visualisation process and an example of how 

the group chooses the focus of the conversation. In this case, it 

is the process of testing colour combinations (Figure 76). 

Therefore, though the theme of the studio subject may have 

set the tone of the critical conversations as previously 

mentioned, its dynamics are set by Amy’s group in their desk review. The group can 

control the discourse by convincing the tutor of the importance of the colour 

 
Figure 76 
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combinations they were working on. However, the dynamics shifted in the jury 

session, where the external crit controlled the conversation. 

Lloyd: So you are busy testing out this, then you are going to do the patterns, then 

when do you really start testing spaces? 

Amy: We want to finish the colour and the pattern and then start doing that 

Student: We also have to start matching the material with the colour 

Lloyd: What materials are we talking about? 

Student: Just those panels. We need to find materials that can go with bold colours 

Amy: And also because some materials have the natural pattern 

Lloyd: So the conclusion is you can make patterns start showing light and lighting 

effects. I mean doesn’t even come close to what the colours are going to do anyway. 

So you want to do this exercise for everything 

Student: Yes, but the colour one is the most extreme . . . . And these are like the 

extreme colours, and after we eliminate all, we might start playing with the tones and 

hues 

In comparison, conversations in Years 1 & 2 followed the typical feedback mode 

where the tutors chose what part of the project to focus on. In Ava’s material 

conversation below, the tutor, Wang, can see the potential of 

their material study and steers the conversation towards 

considering other spatial elements besides the material. 

Ava: Materials, classified them. We were trying to explore the 

possibility of not having any boundaries 

Student: This we’re trying to replace different materials on 

different objects, mix and match (Figure 77) 

Ava: So when you go in, you don’t know what’s going on . . . . it’s 

suddenly private you can’t go, and you turn to go into the public area and changes 

into . . . .  

Student: We have the idea of creating a constantly changing environment 

Wang: I don’t want you to look at here. You should at the whole thing here, including 

their façade. Don’t know if you understand. I think when you do the collages, you just 

 

Figure 77 
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can’t focus on the interior. You need to take all this in consideration. Need to think 

about what if I replace the exterior wall as interior and vice versa 

 Finding 5 – interactive factors 

Social interactive factors affect tacit knowledge construction 

Willingness to participate and the level of participation were found to be one of the 

main factors that affected tacit knowledge construction. For example, in referring to 

the Year 2 class discussion, a student replied that the discussion “could have been 

more helpful if everyone wanted to participate”. Students like Ava and Amy also 

prefer to have critical discussions with classmates (a reference to 4.3.7). The 

following are tutors responses to the issue of participation: 

Me: I mean the desk review, crit is basically one way, of course, you have to feedback 

but can they or do they participate in it (critical conversations)?  

Lloyd: That’s the thing. Do they realize they have to question? Some of them . . . . Do 

they participate, they don’t think it’s necessary. It's a cultural thing . . . . Critical 

engagements are something they have to understand that you have to want to be part 

of. I cannot teach that. But they can understand in a group, is they can hear, they can 

pick up on 

Wang: Normally immature students . . . . I do feel that they have very limited 

exposure to the world, the society. I think when they go to 4th year, we can have a 

different dialogue . . . . The levels of debate are too polite, not explosive enough, not 

challenging  

Li: I want them to share their experiences . . . . but they’re texting. Maybe the other 

approach is not suitable for your case, but at least you can learn, don’t want to 

standardize 

 Yao: It’s the culture maybe some of them are too shy to give comments . . . . do not 

find it comfortable to give comments on the others. Many of them do not take part in 

the tutorial sessions they just wait for their own turn . . . . Maybe they go down to the 
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workshop for their own, not a very healthy practice – they lost the chance to learn 

from others.  

Several reasons were cited for lack of participation, the first being the cultural and 

educational background issues. Tutors like Yao and Jackie think that students may 

be more comfortable in using social media forums to participate. But it was found 

that social media groups were more used for casual conversations, disseminating 

students’ works or for tutors to send references and not much for critical 

discussions. Students preferred private and face-to-face discussions with tutors. 

Therefore cultural issues persist irrespective of the physical or virtual space of 

interactions. Difficulties in using English and lack of ability to articulate ideas were 

additional factors mentioned by tutors Elena and Steve. In the view of Steve: 

“When I arrived here in Hong Kong, then the students were not very articulate or not 

very independent and not able to engage in discussion, and maybe that's partly that 

the way they've gone through secondary school . . . . changing now, they have opnions 

. . . . Those students coming from HKDI or something are not as articulate or able to 

express as our students”.      

As pointed out by Lloyd and Yao above, students did not find it necessary to 

participate or listen to other desk reviews as it was not relevant to their project. 

Senior students were sometimes too busy with their work to interact with students 

after studio hours.  A few responses are: 

Students from Year 2 focus group: Didn’t really pay that much attention because we 

were too occupied with our stuff to understand what others are doing . . . . we’re 

working on different things, so listening to other people doesn’t really help us 

Amy: It wasn’t that we really didn’t want to, but because our project was so different.  

Most of our classmates were like, what the heck did those girls do. So they didn’t say 

anything because they didn’t know what we were doing 
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Neil: I didn’t want to talk about it because nothing was changing I just need to do it I 

think more advice this will be more confusing that’s why I tried to focus . . . . my mood 

is not too good also, so I didn’t bother others at this moment 

Since juries were perceived as evaluative and critique sessions, there was a 

dominance of the critics than the students. Wang revealed that: 

“Honestly, I don’t think the crits are the right crits for this. They were not talking 

about process; they want to look at the result in relationship to how we can solve 

some kind of site problem. It wasn’t a site problem; they were looking at different 

things. So there wasn’t any dialogue the students could have from their work to the 

crit”.  

Almost all the tutors considered that the lack of time and insufficient resources 

such as inadequate staff caused difficulties in facilitating an environment for critical 

discussions. As shared by them in the interviews: 

Steve: Sometimes it’s so difficult to even get through a tutorial, let alone more active 

dialogue with students with outside people 

Lloyd: It’s an admin thing as well. Because we don't have the manpower to teach. 1:10 

or ideal is 1:8. This is ridiculous. The University wants us to take it 1:20. Try to 

transfer skill sets, spatial thinking, dialogues, theory, cannot do . . . . Even at that 

level 1:10, then you had two full days of teaching, two hours a week of just discussion 

Wang: Imagine we had 30 teachers, that would be very exciting, now we have 10, a 

little bit too shallow. Imagine we have 30, and each 30 of them give opportunity to 

run studio the way I’m running, wouldn’t that be very exciting and then everybody 

challenge each other 

 Summary of findings 

Since the list of findings is extensive, some of the major findings are summarised 

into answers for each research question. 
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Research question 1: How do tutors facilitate interior design students’ 

construction of tacit knowledge? 

The design process has several tacit elements embedded within, especially in the 

ideation phase. All tutors stressed the stepwise abstraction of ideas. All except one 

tutor was interested in the process than the end product. Tutors in Years 1 & 2 had 

to guide students in the process, while senior students were expected to set their 

own rules and constraints for the processes. Secondly, though tutors wanted 

students to be independent and learn through the experiential process, junior 

students needed scaffolding in the process.  

At the same time, almost all the tutors want students to manipulate or play around 

with the rules. Tutors in Year 1 designed exercises for breaking misconceptions, 

whereas Year 2 tutors suggest ad-hoc strategies based on the students’ project. 

Keeping a brief that was subject to misinterpretation seemed to be an intention of 

the tutors in all the years. The increase in spatial complexities that necessitate 

higher-order thinking in each year of the programme further poses cognitive 

challenges to students to adapt or apply new methods to problem-solving.   

Materiality, or the possession of material sensibility, is part of an interior designer’s 

palette and is a tacit ability. Since this is mainly cultivated through hands-on 

learning, the programme is designed to increase spatial inquiries. Tutors also 

facilitated the expansion of this ability by bringing multi-dimensional aspects into 

discussions. The visual environment of the studio also provides cognitive 

stimulation, according to a tutor. However, the application of intuition, which is an 

inherent aspect of sensibilities, was not made clear to students.  

Tutors explicated their expertise by using the disciplinary language of interior 

design through specific spatial terminologies and sketches. However, sometimes 

they preferred not to give direct answers in the feedback, which was open to the 

students’ interpretation. Some of the Year 1 students initially found the lack of clear 

answers frustrating. 
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Above all, tutors value attitude, honesty, passion, fun, and being crazy as essential 

to learning and designing. At the same time, tutors also bring self-awareness by 

pointing learning moments to students. Peer learning and participation in design 

reviews were encouraged by all tutors.     

Research question 2: How do interior design students construct their tacit 

knowledge? 

Students reciprocated tutors’ intention of making connections to previous learning, 

but they chose learning experiences that were meaningful to them. Evidence 

showed that students build new understandings by adapting their knowledge from 

previous subjects or other non-studio subjects. At a more advanced level, students 

were able to bend previous rules to create new knowledge.    

How students interpret the tutors’ feedback affected their generative processes. All 

students reported that they were confused about the different kinds of feedback 

they received at some time or the other. Most of the students choose which 

feedback to act on, depending upon the tutor or the external crit. Some students 

welcomed the difference of opinions as useful to their understanding and learning.  

Compared to students in the early years, advanced students took on more 

challenges to break conventions in design. They were also more independent in 

strategizing their methods and methodology, choose broader dimensions of spatial 

contexts and less dependent on tutors for decision-making and value judgments.  

Subsequently, trust and dependence on peers for verification and evaluation of 

ideas increased with each year. Students were more comfortable and confident in 

sharing ideas with their classmates. While some students were more open-minded 

to learning from others, group factors such as a dominant member, lack of 

communication and arguments influenced learning. Top-up students and students 

from PolyU mentioned how they influenced and benefitted from different 

educational backgrounds. Top-up students, in particular, could compare the 

research-based education of PolyU to that of an industry-oriented approach of the 

vocational schools.  
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Responses from students indicated that they had self-awareness of their learning 

and thinking. This was expressed through their confusions in learning, admitting 

mistakes, dealing with emotions, awareness of thinking styles and identifying 

changes to learning. Some students acknowledged that too much critical reflection 

was a hindrance to exploring new ideas. Conversely, some students were of the 

opinion that reflection was not required in all stages of the design process. Entries 

in the process books further revealed the importance students gave to critical 

reflection. 

The data revealed that attitudes towards learning and students' personal values 

have a bearing on tacit knowledge construction. Tutors’ encouragement had a 

positive effect on learning. Though tutors also provided extrinsic motivation 

through incentives, some students were intrinsically motivated by deriving 

enjoyment in designing meaningful projects. This hints at the values they wish to 

contribute as interior designers. Students in different years of the programme 

differed in the perceptions of their role as interior designers. These roles and values 

were sometimes in conflict with the tutors’ views and internship learning 

experiences.  

Research question 3: How do social interactions in the interior design studio 

facilitate students’ construction of tacit knowledge? 

Social interactions were observed in different spaces and between different 

members in various levels of participation in studio reviews. These included 

members from Academia and the professional community. Tutors facilitated most 

of the interactions. Formal settings organized by tutors tended to be more tutor or 

crit dominated. In the only observed exception, a class discussion in Year 2 had all 

the students share their problems in a broader forum. Students found the mutual 

exchange highly beneficial to their learning. Informal settings, such as group work 

initiated by students and out-of-studio meetings, were not accessible.  

The kind of conversational exchanges in studio interactions conformed to the 

definition of critical conversations (page 70). Data further revealed categories of 
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attributes and types of critical conversations. Each of the categories has cognitive or 

social significance in tacit knowledge construction. For example, attributes such as 

‘provocative’ challenge students to think in different ways, while in explorative 

conversations, tutors and students co-construct knowledge. Chapter 7.4.2 explains 

each of the attributes in detail. Types of conversations such as contextual, practical, 

technical and theoretical expand and extend the cognitive spheres of tacit 

knowledge construction across the years. Both the verbal and visual languages have 

an impact on tacit knowledge construction   

More advanced students controlled the dynamics of critical conversations in desk 

reviews; whereas, tutors in Year 1 & 2 steer the direction of the conversations. The 

reviewers controlled the dynamics of conversations in external reviews in both 

cases. However, some students in the final year presentation were able to strategise 

an interactive and participatory environment through artefacts.   

Social interactive factors such as cultural inhibitions to critique peers, language 

barriers to articulate, and differences in educational backgrounds affected the level 

and willingness to participate in critical conversations. Tutors found students 

distracted by mobile devices as the discussion or review was not relevant to 

students’ projects. Some students echoed this comment. Students also mentioned 

that they were sometimes too busy in their projects to interact with peers in the 

studio. Social media was used for casual conversations; students preferred sorting 

their difficulties through physical interactions in the studio. Though tutors wanted 

to facilitate more critical discussions, the lack of time and resources often hindered 

their efforts. All of the above factors affect tacit knowledge construction.    
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 Discussions – consolidating and interpreting the findings 

The findings were consolidated into five major themes following a deductive 

process of interpretive research. Themes were synthesised while keeping the 

definition of tacit knowledge construction in mind and based on insights developed 

during data analysis. From each such theme, a key linkage was identified and 

abstracted. Each of these themes is critically discussed, incorporating the three 

perspectives in tacit knowledge construction.  

The arguments are substantiated by re-visiting existing or relevant literature. 

Discussions oscillate between facilitation and acquisition, the two reciprocals of 

tacit knowledge construction. By drawing attention to these topics, the intention is 

to suggest a structure for the teaching and learning of tacit knowledge.  

 Accidents - intentions facilitated in the incremental process of tacit 

knowledge construction 

The construction of tacit knowledge is a generative process that needs the training 

of dispositions and cognitive abilities to generate new design outcomes. Tutors in 

the study stressed that the outcomes should be based on an intentional process of 

abstraction with a commitment to follow the rules and constraints. On the other 

hand, they also expected students to have ‘accidents’, that is, manipulate the rules 

in the process. How tutors facilitate these intentions and accidents are discussed in 

this chapter. 

According to Van Dooren et al. (2019), one of the reasons that design teachers 

rarely articulate the design process to students is because they prefer novice 

students learn “make discoveries by themselves” (p. 81). Based on the findings, it is 

not about articulating the process but about the tutors’ predicament in knowing 

how much to articulate. Too much articulation might hinder independent 

knowledge construction processes. Minimal guidance might affect confidence. For 

example, it was found that Year 1 students needed guidance on how to adapt from 

previous work or make connections to learning to create new spatial compositions. 
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Though Year 2 students were asked to follow a discovery or inventive process, some 

groups needed guidance in discovering or how to do complex testing. Similarly, the 

intangible spatial element in Natalie’s Year 4 theme made it difficult for her to 

generate a methodology, thereby made her lose confidence in pursuing her initial 

project.  

On the other hand, a teaching curriculum with open-ended projects or themes that 

allows for exploration is required for tacit knowledge construction. Therefore, a 

misinterpretation of the brief by the Year 2 students mentioned in Finding 7.3.2 

could result in tacit knowledge construction. However, it had to be followed by a 

class discussion to motivate students to continue.  

Year 3 students Amy and Justin were comfortable wanting to bend the rules to 

create new spatial experiences in their projects. It could be because they have been 

trained to think in this way. It further indicates that training for mental rule-

breaking, such as breaking spatial perceptions, is a tacit cognitive construct. 

Conversely, Natalie in the same year group had difficulties in following through 

with her ideas as tutors commented that she had not set the rules and constraints 

in her process. Therefore, to break the rules, students must first know how to set 

the rules.  

Likewise, Suwa et al. (2000) encourage tutors to develop students’ disposition in 

identifying unexpected discoveries through the learning-by-doing process. This 

would build their tacit knowledge, which expands articulatable knowledge to be 

retrieved later as needed (chapter 2.3.1, p. 22). However, they fall short of 

suggesting exactly how tutors could develop such dispositions.  

Some of the strategies used by tutors in this study are suggestive of building these 

dispositions. These include developing cognitive flexibility, providing contexts to 

explore spatial complexities, nurturing multi-dimensional thinking approaches, 

introducing cross-disciplinary themes, and increasing higher-order thinking skills 

in each year of the programme. Teaching strategies such as those mentioned above 

are aligned with the programme’s design (Chapter 5.5.2) to guide “students’ creative 
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development in the manipulation and mastery of spatial design as a structured 

progression” (PolyU Design: Environment and Interior Design, 2020, Aims and 

objectives section, para. 1). 

Correspondingly, it implies that the tacit level from a cognitive perspective 

increases with each year of education. For example, developing mental flexibility for 

abstracting relationships in a form in Year 1 (tutor Cory) progresses to having the 

ability to articulate tendencies through multi-dimensional thinking in Year 4 (tutor 

Lloyd). Similarly, the spatial inquiries of each year that range from tangible to 

intangible contexts or the progression of concrete-visceral-abstract contexts build 

on students’ tacit knowledge construction. Therefore, it also agrees with Narváez 

(2000) contention that creativity is an incremental process (chapter 2.3.1, p. 20).   

It must be mentioned that a majority of the tutors stressed the design process. One 

or two tutors wanted students to have a successful design product. A successful 

outcome of the visualised product undoubtedly motivates students. However, the 

importance of learning through tacit knowledge construction is discussed in the 

next chapter.  

To summarise, findings have revealed that tutors provide adequate scaffolding in 

the generative processes. Once students learn the rules, they are then allowed to 

play around or manipulate the constraints; this leads to originality in design and 

generating new knowledge. Breaking rules is a tacit disposition and a cognitive 

ability that can be trained over the years through the support of the curriculum. 

Therefore, tacit knowledge construction requires an incremental process and an 

allowance for accidental or extemporized outcomes. That allowance is at the micro-

level of teaching strategies and the design discipline's programmatic level (Figure 

78). 
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 “Sixth-sense” and sensibility – two tacit constructs nurtured in the 

design studio 

In addition to expanding the cognitive dimension of design students, findings also 

suggest tutors’ attempts to develop sensibilities. However, students had difficulties 

in their understanding and expressing some of the sensibilities that are discussed 

below. Among these difficulties is the justification of intuitions, converting complex 

spatial problems into new innovative opportunities and actualising mental 

representations into material manifestations. 

Suri and Hendrix (2013) define design sensibilities as “the ability to tap into intuitive 

qualities such as delight, beauty, personal meaning and cultural resonance” (p. 167). 

Designers rely on them to integrate judgments and intuitions to “bring myriad 

subjective, complex and subtle qualities together into a meaningful whole” (p. 168). It 

is made possible by the ability of designers to perceive the surroundings in unique 

ways such as artistic creations, relationships and sensorial reactions of people to 

their environment. They can examine their perceptions critically and sense 

opportunities for innovative designs. Suri and Hendrix add that designers 

experiment with methods such as observation and prototyping to help them 
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Figure 78: The Incremental and Accidental in Tacit Knowledge Construction Processes 
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express their sensibilities. They test the effects of models and materials to evoke 

specific user feelings in the desired experiences (2013, p. 169).  

Examples of sensibilities in the study include materiality, craft, aesthetics, spatial 

perception, spatial experiences, or sensitivity to urban messiness that cover tangible 

and intangible spatial aspects. The spatial inquiries, spatial contexts, their scale and 

complexity set by tutors in each year of the programme indicate a progression in 

developing sensibilities. These inquiries ranged from conceptualizations of form, 

exploration of structural complexities, examinations of architectural tectonics and 

impacts of social or cultural issues on interior environments.  

In a further example, Year 2 tutors of the study expected students to follow a 

process of recording, analysing and interpreting the observations on site from a 

designer’s perspective. However, the students needed guidance on what to observe 

and how to identify opportunities for new designs. Therefore, tutor Wang had to 

guide Ivy’s group to explore technical complexities on the site (Finding 7.2.5, p. 

189). 

Spatial sensibility, emphasises Mitrache (2013), is as essential as spatial perception 

and spatial intelligence. She argues that architectural education often relies on the 

accumulation of abstract knowledge to develop spatial intelligence, limiting 

creativity to the formal language and two-dimensional representation of 

architecture. A spatial engagement with the real world can develop students’ 

capacity to design embodied experiences (based on Merleau-Ponty’s 

phenomenological ideas, Chapter 4.5.2.).  

Mitrache defines spatial sensibility as “the unselfconscious awareness of the body in 

the world, our intersubjective interactions with it, a receptivity to the transient 

amalgam of sensory cues which make up the sense of a place at a given moment in 

time” (2013, p. 545). She suggests a teaching approach of sensing-making-showing 

to cultivate students’ spatial sensibilities in the design studio. ‘Sensing’ refers to a 

sensorial and bodily relationship to the site, ‘making’ refers to simulating those 

sensorial qualities and ‘showing’ is concerned with the representations of bodily 
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experiences using various media that includes ‘unquantifiable qualities’ like warmth 

and movement of shadows (p. 548).  

According to tutors in the study, spatial sensibilities can be trained, but contextual 

factors pose a challenge because students in Hong Kong have difficulty in 

understanding a ‘generosity of space’ (tutor Wang) and their cultural mindsets 

affect conceptualizations and articulations of space (tutor Lloyd). Secondly, in 

addition to representing or ‘show’ bodily experiences through media, it was found 

that reading or analysing design representations (mainly drawings) is also a kind of 

sensibility that designers acquire through experience (Finding 7.2.4). The training 

of the ability to read the coded language of design has often evaded interest in 

research on design reviews. 

The role of experiential knowledge is, without doubt, a significant factor in the act 

of design. Sensory experiences, along with emotions, also contribute to risk-

assessment, problem-solving and decision-making, as investigated by Groth (2017, 

p. 81). Her studies on design and craft inform that experienced designers oscillate 

between two modes of sense-making. The two modes are an imaginary 

representational mode of mental images and a concrete non-representational mode 

of material manipulations (p. 64). Compared to novice designers, experienced 

designers accumulate richer embodied experiences of materials which help them 

translate mental images into intended designs. Relating to previous experiences and 

engaging in familiar situations could help novice designers overcome the problem 

(p. 80). But it is when new experiences and situations are encountered that 

knowledge is constructed. 

Groth (2017) emphasizes that a hands-on teaching method should continue to hold 

prominence in design education to build a foundation of embodied skills that may 

equip students to design in future digital and virtual contexts. Embodied cognition 

is a theory that may apply to the teaching and learning of sensibilities. A difficulty 

might arise in nurturing sensibilities of intangible materials like light, sound or 

shadows, materials that interior designers frequently dabble with in designing for 

spatial experiences. Natalie could not develop a spatial proposal using shadows, 
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even though tutor Elena provided her with several 2D drawing exercises and 

suggested several methods to convert her ideas into 3D representations. Elena 

reasons that Natalie lacked the confidence and motivation to face the uncertainty 

in developing her abstract concept. Therefore, she may have missed out on 

identifying opportunities to create a new spatial construct offered through 

exploring the complexities of the abstract problem, adds Elena. 

Expert designers, on the other hand, are not only comfortable with ill-defined and 

ambiguous problems but “deliberately treat (problems) as ill-defined” (Cross, 2004, 

p. 429). When uncertain situations cannot provide adequate information, they use 

their intuition for decision-making (Tonetto & Tamminen, 2015). Using intuition is 

a design behaviour “most effective and relevant to the intrinsic nature of design”, and 

therefore novice designers must be assisted in gaining that kind of expertise (Cross, 

2004, p. 440). Raami (2015) defines intuition as a mode of knowing (p. 55). It is 

associated with noetic, tacit and embodied knowledge but is built on a continuum 

of intentional practice, self-knowledge and reflection on personal abilities. Thus, a 

period of incubated reflection can lead to an “aha” moment.  

Cognitive resilience, self-confidence, openness to perspectives, willingness to take 

risks and the ability to be immersed and detached to tasks are some of the 

characteristics of highly creative and intuitive people (Raami, 2015; Tonetto & 

Tamminen, 2015). Dealing with failures and mistakes are part of the intuitive 

development process, which leads to learning. Therefore, intuition enables 

innovative solutions, but it also leads to new knowledge and learning (Raami, 2015, 

p. 121).  

However, reliance on intuition can raise issues about legitimisation; a doubt 

expressed in this study by Amy, who felt uncomfortable making decisions based on 

intuition as suggested by Lloyd (Finding 7.3.3, p. 203). Since intuitive experiences 

are difficult to verbalise, they need an atmosphere of trust to share and discuss 

experiences. Collaboration and peer learning play a role in encouraging sharing. 

Students can discern their intuitive perceptions (Tonetto & Tamminen, 2015, p. 
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638) and understand and accept alternative ways to intuit and make decisions 

(Raami, 2015, p. 204).  

Dissociation of social and discursive dimensions from tacit knowledge would 

reduce it to an implicit, biological and natural phenomenon, argues Mareis (2012). 

Drawing from Polanyi, Bourdieu, and Foucault’s views, she insists that social 

habituations are manifested in tacit knowledge, incorporate cultural capital, and 

are bound to traditional values and authority. Therefore, sensibilities are also 

shaped and conditioned through social interactions, which are premised on critical 

conversations. Critically examining sensorial experiences, perceptions and their 

representations through discussions challenge the apriorism of subjective 

sensibilities.  

Sensibilities are assumed to be an innate ability of designers cultivated through 

experience. But they are acquired contextually, and therefore, the acquisition of 

embodied skills requires hands-on training and exposure to real-world situations. 

Motivation to take risks and guidance to identify opportunities can nurture the 

cultivation of sensibilities in students. Intuition is a form of sensibility that highly 

skilled designers cultivate. However, it is a two-step process of hunch and 

verification. When intuitive and cultural perceptions and their representations are 

examined and legitimized in an atmosphere charged with constructive critique, 

new sensibilities are shaped (Figure 79). As an essential part of a designer’s 

repertoire of skills, they deserve more attention as a tacit learning objective. 
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 The quest for meaningful knowledge - The means and end in tacit 

knowledge construction 

The strife for meaningful knowledge is constant and an important goal in the 

internal journey of one’s education. The search for meaning, on the other hand, is 

about reaching a consensus in understanding. It relies on communication and 

interaction with those involved in the transmission and reception of knowledge. 

However, the construction of meaning is laden with ambiguities. Implications of 

meaning and meaningfulness in tacit knowledge construction are discussed below. 

Meaning-making finds mention in all the main theories that form the basis of this 

study. Polanyi (1966) has rightly stated that words or pictures cannot communicate 

tacit knowledge. The communication gap “is to be bridged by an intelligent effort on 

the part of the person to whom we want to tell what the word means” (p. 6). Newman 
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(1999), who reinterprets Schön’s Reflective Practice theory mentioned in chapter 

3.4.2, is of the opinion that ‘convergence of meaning’ is not required for ‘reciprocal 

reflection-in-action’ (Schön, 1984) because experienced practitioners do not always 

make explicit their reasons and justifications (Newman, 1999, p. 160). They do so 

only in appropriate contexts. In a pedagogical sense, what is considered appropriate 

is based on the tutor’s judgment of the student’s capability of understanding 

(Finding 7.2.4, p. 190). 

Secondly, tutors and students are aware that design involves tolerance of ambiguity 

(Adams et al., 2015). Acceptance and comfort with ambiguity are signs of tacit 

knowledge construction. An expectation of explicit answers from tutors puts 

students at a disadvantage of missing out on actively constructing meaning through 

the experiential learning cycle.  

Narváez (2000) and Suwa et al. (2000) emphasise the importance of learning 

through experience in the creative process. Narváez further stresses that self-

reflection and evaluation convert tacit into generalised knowledge. Critical 

reflection is often an assumed part of the process and is less conspicuous in 

assessing the learning process. Evidence from students’ process books revealed the 

inadequacy of reflective entries. A lack of critical reflection affects the steps in the 

creative process.  

More than self-reflection, it is the ability to meta-reflect that contributes to the 

internalisation of tacit knowledge. When students become aware of their thinking, 

they might construct newer ways of thinking, which indicates meta-cognition. 

Awareness also refers to meta-learning abilities, that is, the ability to discern 

strengths, limitations and changes in learning. Driscoll (2005) refers to reflexivity, 

an attitude in students that “prompts them to be aware of how and what structures 

create meaning”. In other words, students develop an awareness of knowledge 

construction. When students realize how a “particular set of assumptions or 

worldview shapes their knowledge”, they can explore alternate worldviews (p. 401). 

Therefore, exposure to different worldviews shapes meanings. According to 
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symbolic interactionism and transformative theories, meanings are modified, 

negotiated, and re-interpreted through social interactions. 

However, the construction of meaning is uncertain for tutors and learners. But they 

can be efficiently nurtured and clarified through critical conversations in and 

beyond the studio. Critical conversations are the agents of constructing meaning. 

Artefacts are the participants and the catalysts for meaning-making. As students 

begin to learn the tacit language of designers, they are able to co-construct meaning 

with tutors and peers. For example, in the early years, students begin to learn 

spatial terminologies that later become polysemous in nature (this is explained in 

Chapter 8.5.1). 

To summarise, interpretation of meaning which is a crucial component of students’ 

tacit knowledge construction, needs guidance from tutors and an acceptance of 

ambiguity (Figure 80). Though the student constructs meaning through meta-

reflection, it is shaped through critical conversations. The tutors’ role is to facilitate 

reflective learning by providing a shared environment that supports critical 

conversations mainly driven by students.  

 

 

 

 

 

 

 

In the process of constructing meaning, students learn to make connections in 

learning. They learn to develop strategies to adapt previous knowledge to newer 

situations. Tutors play the role of pointing out learning moments to them, as 

revealed in the findings. But when students choose to act on meaningful 
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experiences, they gain ownership of learning (Finding 7.3.1). They then take 

responsibility for decision-making, choose their contexts for situated learning, and 

design meaningful projects that add value to their learning. For example, Year 4 

student Natalie has shown a pattern in designing critical spaces, while Neil aspires 

to become a radical designer. In turn, these decisions influence the kind of value 

they add to society as spatial experiences. Tutors encourage their desires by guiding 

them to reframe their design into meaningful projects. This point is re-visited in the 

next chapter.  

The desire to gain meaningful knowledge is the highest kind of intrinsic motivation 

for students. Yet, it remains an indefinable concept as it is unique to each 

individual. Tutors flag the process by providing extrinsic motivation made possible 

through designing meaningful learning experiences. As students begin to find a 

deeper meaning to learning, they are internally motivated to construct their tacit 

knowledge. Once this self-initiated process is activated, they decide the course of 

their learning and construct meaningful knowledge.  

 Value construction - mentored and negotiated in the design studio 

Students’ aspirations to the societal value they wish to contribute as interior 

designers are reflected in the various types of problems they tackle through their 

design projects (Finding 7.3.9). But the judgment of values is tacit and personal. It 

often goes through negotiation, contestation or validation that needs the guidance 

of tutors and support from peers. 

Frame creation, wherein designers use abductive reasoning to address open, 

complex, dynamic and networked problems, is a process that remains essential to 

the domain of design practice, maintains Dorst (2015, p. 24). The ability to see 

problems in unique ways helps them select things and relations in the problem 

worth framing (Schön, 1988, p. 182). Secondly, trained designers can create new 

approaches to the problem by broadening the boundary of the problem; they “use 

the richness of the artificially broadened context to understand the deeper issues and 

needs that are at play in the problem situation” (Dorst, 2015, p. 26). Cross (2006a) 
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emphasises that design abilities in solving ambiguous problems and the designers’ 

innate concrete/iconic modes of cognition contribute to the intrinsic values of 

design education.  

The design practice of framing can expand the discipline to other practices and 

open up new design discussions, Dorst (2015) concludes. Evidence show differences 

in value judgment between junior and advanced students. Junior students in the 

study judged the value of their design based on a smaller scale of spatial inquiry 

than their seniors. Tutors helped reframe the design problem by suggesting 

strategies to explore the problem in alternative ways or by broadening the context 

of the inquiry using multi-dimensional thinking approaches and providing cross-

disciplinary themes for problem exploration. In turn, this results in the re-

structuring of students’ mental models.  

The choice of projects reflects students’ value frames. This was more evident in Year 

3 and Year 4 students, where students were more influenced by their internships 

and developed a deeper understanding of their role as designers in society. It 

revealed their social, cultural or political sensitivities to local and global spatial 

issues, referring to spatial contexts discussed in chapter 4.5.2. The study’s findings 

provide examples of students’ values that reflect their choice and are affected by 

tutors’ values.  

Students' self-imposed challenges indicate the value they wish to derive from their 

learning (Finding 7.3.4). And in turn, it indicates their pro-activeness in taking 

charge of their learning. In addition to the ability to solve ill-defined problems, as 

Cross (2006a) mentioned, this inherent motivation adds intrinsic value to a 

student’s education (Figure 81).  

Values are a part of the affective domain in Bloom’s taxonomy, which also includes 

attitudes, emotions and feelings (Savickienė, 2010, p. 37), which the tutors in the 

study value as learning qualities (Finding 7.2.6).  However, compared to the 

cognitive domain, the affective domain is given less importance as learning 

outcomes in education (Savickienė, 2010).  
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Cross distinguishes between education with intrinsic values and professional 

education, which has extrinsic aims to train students for competence in the 

workforce (2006b, p. 25). Top-up students in the study compared their educational 

background in vocational training, which equipped them with skills for immediate 

employment in the industry, with a research approach in the School of Design. 

Another noticeable difference was the focus on the design process rather than the 

mere execution of ideas. Tutors also identified how students from the two 

educational backgrounds differed in their ability to articulate complex ideas, 

implying a lack of critical reasoning skills. Brown (2005) quotes Piaget’s views on 

the role of values in knowledge as: “value structures result from the 

intellectualization of values and constitute a form of knowledge” (p. 53). Brown adds 

that values and other parts of the affective domain mentioned above are strongly 

linked to intellectual development and leads to the construction of evaluative 

systems.  

Hegemony or power issues in the studio and disciplinary or professional values 

influence the construction of value systems (Belluigi, 2016). As tutors share their 

experiences and expertise with students, they inadvertently bring their values and 

ideologies. A studio environment that allows for professional socialisation through 

sharing opinions and values (Goldschmidt et al., 2015) is instrumental in tacit 

knowledge construction. Vaikla-Poldma (2003) states that:  
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How the problem is presented, the nature of that problem, the goals of the 

teacher, the underlying values imparted in the method and the manner of the 

teaching; all these value assumptions are learnt and become the ways of knowing 

that we employ both as teachers and as students and then reproduce in society (p. 

83)  

As peer learning becomes more important to students, roles shift and tutors assume 

the role of facilitators and value systems are again restructured (Finding 7.3.6). In a 

less power-dominated environment where students feel freer to express ideas, 

values are co-created. But values need to be re-examined for their validity. As 

discussed in chapter 3.7.1 (p. 54), Goldschmidt et al. (2015) propose that tutors 

adopt the pedagogical strategy of double-loop learning by holding meta-discussions 

in the design studio to ensure a positive learning outcome (p. 460). The study has 

identified critical conversations as a tool for conducting meta-discussions. Critical 

conversations allow for subjective values to be contested, assessed and expanded 

through objective and multiple discussions. Contradictory viewpoints often reveal 

value conflicts, and frames are then re-adjusted (Schön, 1985); thus, knowledge is 

constructed.  

The study has shown that the unique ways designers approach and frame problems 

and apply distinct “design intelligence” to problem-solve (Cross, 2006c, p. 101) are 

also associated with the affective domain. Students' willingness to take on 

challenging projects positively impacts their problem-solving skills and intellectual 

development; thus, it adds intrinsic value to their education. Tutors help students 

problematise the design situation by restructuring their mental models; that is, 

students learn to see the problem differently.  

Values frameworks and value judgments are tacit outcomes co-constructed through 

the socialisation process of the studio.  Meta-discussions are strategic tools for 

constructing values in the shared environment.  Meta-discussion involves re-

analysing concepts and problem-solving approaches through meta-cognition. 

Tutors impact the construction of values in how they mentor the discussions, 

broaden and extend discussions and handle power issues (Figure 82).  
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 Critical conversations - a pedagogical tool for tacit knowledge 

construction  

A pivotal linkage identified in all the above themes was that of critical 

conversations. As deduced from each of the previous sub-chapters above, they are 

not only pedagogical meaning-making tools (Schön, 1984) but also the premises for 

developing sensibilities and creating new value judgment frameworks. Typologies 

of critical conversations elaborated in Finding 7.4.2 are examples where meanings 

and values are clarified, challenged, deconstructed or reconstructed in various 

design reviews.  

Multi-dimensional and cross-disciplinary conversations in the shared environment 

of the studio expand and extend the cognitive dimensions in tacit knowledge 

construction (Finding 7.4.3). They also serve the purpose of expanding the 

boundaries of the design problem. This expansion is especially required during tacit 

knowledge construction, where critical conversations are instrumental in the 

generation of “Eureka moments” and the evaluation of intuitive decisions. To repeat 

from chapter 3.8 (p. 67), the working definition of critical conversations is 

conversations that aim to analyse, assess, or evaluate a project through different 

perspectives to resolve issues, suggest alternatives, or make a judgment. 

Ferreira (2018) contends that when the teacher and student explore ill-defined 

problems through design conversations, the outcomes are uncertain and can “result 
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in a new understanding of the design situation” (p. 88). It should be added that the 

critical aspect of conversations leads to a period of incubated reflection, which in 

turn triggers new insights. Very often, the importance given to self-reflection (or 

internal critical conversations) in the tacit knowledge construction process seems 

to be undervalued by students. Exposure to different ways in which experts direct 

the critical conversations, be it contextual, practical, technical or theoretical, can 

help students critically examine their propositions and prepare a holistic and well-

grounded design argument. Critical conversations thus give the opportunity for 

students to be critically and creatively engaged in a design discipline. It is this 

intellectual engagement, which, according to Stone (2007), is more important than 

catering to the demands of the industry. 

Sharing experiences is a prerequisite for robust (or inspiring) critical conversations 

as it exposes students to multiple perspectives. It is made possible through an 

environment conducive to sharing. Students' informal settings may be less daunting 

for students to share experiences, but whether the sharing results in critical 

conversations is still questionable. As in the Year 2 example, formal settings guided 

by the tutor may be required in the early years to train students how to conduct a 

critical conversation (Finding 7.4.1, p. 222).  

Findings reveal that advanced students tend to lead the critical conversations in 

desk reviews. They may also strategise their interactive environment for the crit 

reviews through the use of artefacts. As the years progress, the role of tutors shifts 

from structuring the conversations to supporting the conversations (Uluoğlu, 

2000). 

The nature of conversations may become more tacit over the years with the use of 

disciplinary vocabulary. This change was evident in the Year 2 students when they 

started to use specific terminologies to describe spatial qualities in their design. The 

complexities of students’ design problems prompt the use of meta-language while 

conversing, which the students may have developed throughout their learning. 

Meta-language, as mentioned by Heylighen et al. (1999) and Schön (1985), is a 

language about designing that explicates strategies and insights in the design 
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process. Advanced students may develop more robust mental models to visualise 

their spatial intentions, but whether they can articulate their visualisations may 

depend on their critical reflective skills. These skills may be nurtured and honed 

through critical conversations in the studio.  

Cognitive apprenticeship can prove effective in making tutors’ critical thinking and 

tacit abilities explicit to students (Finding 7.2.4 and chapter 3.6.2). Besides, critical 

conversations also reveal strategies used by tutors for tacit knowledge construction. 

Previous chapters have already covered several of the strategies, especially those in 

the incremental processes and techniques that allow for rule-breaking.  

Subsequently, the visual language also becomes more tacit over the years. For 

example, spatial cues for materials may become more symbolic. That is, the visual 

language begins to get more complex and coded. 

Peer interactions provide a valuable platform for students to conduct critical 

dialogues, rehearse arguments and for confidence-building. However, the value that 

students give to their peers’ feedback differs. Senior students value classmates' 

opinions compared to the junior students who depended on the tutor to make 

decisions. Some of the students also mentioned that they had more critical 

conversations in the studio than at crits.  

The importance of verbalisation in design arguments is always a point of debate 

with tutors mainly because drawings are regarded as the voice of the designer. They 

consider images and drawings as paramount in provoking debates and explication 

of thought process. At the same time, conveying the robustness of their ideas 

through words reveals students’ critical reasoning skills, according to a tutor. 

Arguing against the generally accepted notion that the design has to speak for itself, 

Poggenpohl (2018) states that: “If it is routine, it will need context and explanation; if 

it is radically new, it will require even more expansive discussions and argument” (p. 

185). She adds that designers will need to explicate their tacit knowledge while 

collaborating with other non-design disciplines by defending their ideas and 

justifying contributions using verbalisms. Cross-disciplinary teams have been a 
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growing trend in the industry for quite some time. Design education has to train 

students to participate in discussions on an equal footing with other disciplines. It 

requires the ability to persuade others, using a common language that is mainly 

verbal.  

Online platforms such as the existing Blackboard Learning Management System 

can be explored and used more efficiently for conducting critical conversations 

beyond the studio. However, students prefer the faster interface of social media. 

Currently, social media are being used to disseminate students’ works, scheduling 

meetings or casual conversations. They may provide more comfortable 

environments than dealing with anxieties in physical confrontations. Opinions, 

however, are divided over this contribution. Students prefer face-to-face meetings 

to resolve conceptual problems using drawings or models. However, with cognitive 

maturity, they can participate in online discussions even without physical models. 

The online also has the potential to extend critical conversations to networked 

locations beyond disciplinary boundaries. This aspect is discussed in the next 

chapter.  

To summarise (Figure 83), when shared experiences are critically analysed and 

evaluated through multiple perspectives, new understandings and sensibilities are 

generated.   

In other words, the tacit is constructed.  

Conversations may be articulated through visual and/or verbal language or 

converted to coded knowledge and meta language. The articulation explicates tacit 

knowledge. Critical conversations thus form a link between the tacit and explicit 

components of designing. While some aspects of design knowledge need to remain 

inherently tacit, they also need to be explicitly shared. 
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Social and collaborative learning environments form the backdrop for critical 

conversations. Formal settings are facilitated by the tutors, guiding students to 

develop the art of engaging in critical conversations. Students' interactive 

environments serve as grounds to rehearse those skills and overcome cultural 

inhibitions in participating in larger interactive platforms. Conversations that 

extend beyond the studio prolong learning and knowledge construction. 

 Components of critical conversations 

Since critical conversations in the studio enhance the construction of tacit 

knowledge, they should be used as a pedagogical tool. Drawing from its definition 

and the findings, the main components of a critical conversation as a pedagogical 

tool for tacit knowledge construction are socialisation, cognition and articulation 

illustrated in Figure 84. The sub-components are re-examined in a detailed 

discussion following the illustration. 
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Figure 83: Critical Conversations Lead to Tacit Knowledge Construction   
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Multiple perspectives  

Multidisciplinary and collaborative teamwork has always been one of the basic 

principles of design thinking. The presence of diverse thinking characterizes all 

phases of the design thinking process. Multiple ideas and concepts are 

brainstormed and tested, multiple options are sought and weighed upon, and 

multiple solutions are mediated through “tensions between possibilities and 

constraints” (Liedtka, 2014, p. 927). Interaction with diverse teams exposes 

individuals to others’ perspectives in decision-making and allows them to compare 

each other’s perspectives. New innovative solutions are co-created in the process. 

Liedtka (2014) stresses that design thinking’s toolkit for “collaboration across 

diverse teams lessens the effects of the projection, egocentric empathy, and focusing 

illusion biases, leading to more novel, valuable, and a broader array of solutions” (p. 

934). Polysemy is another notion related to multiplicity in design thinking, where 

multiple meanings to ideas and concepts are co-created, leading to greater 

cognitive flexibility and creativity (Georgiev & Taura, 2014).  
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Figure 84: Components of Critical Conversations for Tacit Knowledge Construction 
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In recent years multi-disciplinarity has been prominently featured in several 

discussions on trends of design practice, mainly because of the multi-faceted nature 

of problems designers are now facing. Correspondingly, the transformation 

paradigm mentioned in chapter 3.2 (Figure 7) works on a complicated, multi-

system structure. To address these challenges, leveraging the potential of multiple 

stakeholders, harnessing collective human intelligence and wisdom can contribute 

to societal value (Gardien et al., 2014). 

A pedagogical response in design education is to expose students to multiple 

perspectives within and across disciplines. It must be supported not only by the 

curricula but also at the fundamental level of the studio. Besides being a site for 

experimentation, the studio can serve as a site for provocative debates. More 

exposure and opportunities to discuss within their field can make students aware of 

design fundamentals and use the design language effectively in future collaborative 

projects. Although collaborative projects are already part of the curricula, a multiple 

perspective approach through critical conversations must be emphasised as a 

transferable skill. 

Interactive spheres and interactive spaces 

Critical conversations take place within different levels and spheres of social 

interaction, internal and external. They start at the individual level as internal 

conversations within the student’s mind, then move on to the student and the 

tutor, student to student, student-tutor-external crit, and even extend to the 

academic and professional spheres.  

Each of these spheres intersects in various interactive spaces inside and outside the 

studio, in physical and virtual studio settings. Such intersections are facilitated by 

tutors or initiated by students. In the process, several liminal or transitional 

learning spaces are created within the intersections. Each of these spaces affects the 

nature and dimension of critical conversations. They offer tangible and intangible 

interactive experiences, physical and digital interfaces, and localised and globalised 

venues for interactive exchanges. These platforms and interactive spaces serve as 
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alternative forms of expressing and enhancing the articulation of professional 

vision, the concept explored by Sonalkar et al. (2015).  

Social spheres and spaces expand the cognitive spheres of tacit knowledge 

construction. Knowledge is constructed and co-constructed in the synergies of the 

spheres and spaces. It is manifested in the attributes, types and scales of critical 

conversations and conveyed verbally or visually, as discussed in Findings 7.4.2 and 

7.4.3. 

Design reasoning 

The value of designers lies in design reasoning, according to Justice (2018), given 

during her talk in the Leadership Forum on Design Education 2018. Through her 

research, she has concluded that design reasoning is the magical way designers 

think – a synthesis or creative outcome, which is difficult to capture. According to 

Justice (2018), design reasoning is a kind of tacit ability. It then raises the question 

of how it can be nurtured in design education.  

Reasoning, as it is normally understood, “consists of more or less orderly trains of 

thought, which include deliberating, pondering, arguing, occasional logical 

inferences” (Rittel, 1987, p.2). Rittel considers design reasoning an argumentative 

process, where designers debate and take various positions (p. 3). However, as 

design problems are messy, the reasoning of designers’ is disorderly, in that 

problem definition, synthesis and evaluation co-occur (p.2).  

Rittel’s analysis of designers’ reasoning echoes McDonnell’s (2015) themes of design 

reasoning. These themes are negative capability, navigating the swamp and framing 

(Chapter 3.3). Negative capability was one of the strategies used by tutor Cory in 

Year 1 (Finding 7.2.2) for students to break away from the design criteria. However, 

it was not clear if students were aware of his intention. 

Central to McDonnell’s (2015) themes is the ability to reflect and critically question 

assumptions and challenge decisions. As these are acquired through experiences, 

she has various suggestions on creating experiences for novice practitioners and for 
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learners to reflect on their thinking and designing processes effectively. She 

suggests that students’ processes be recorded and provide opportunities to “share 

and justify their perceptions with each other” (p. 116).  

Summarising McDonnell’s (2015) views about design reasoning, it can be defined as 

an ability to: 

1. Deal with uncertain or ambiguous problems with flexible approaches  

2. Shift between convergent and divergent modes of thinking and synthesize 

multiple solutions  

3. Frame ill-defined problems  

4. It also incorporates self-awareness of learning through introspection, sharing 

of experiences and evaluation of multiple interpretations and perceptions  

Design reasoning is a valuable part of the cognitive dimension of design thinking. 

Critical conversations provide the means to nurture design reasoning in design 

education. Abductive reasoning, as mentioned by Dorst (2015), can be developed 

through probing, challenging, and provoking debates that give rise to new 

approaches to framing design problems resulting in taking the practice and the 

praxis of design to a higher level.  

Justification and evaluation 

Justifications for ideas and decisions frequently conflict with designers' intuitive 

and creative natures. Yet, this is an inherent part of the design reasoning process 

wherein ideas and actions need to be challenged to provoke breakthroughs. 

Justification is also indicative of students’ meta-learning abilities. When students 

can analyse, discern and justify their actions through a critical reflection in 

conversations, they develop an awareness of their learning. Thus, it is a part of the 

experiential learning cycle and transformative learning, which triggers the 

construction of new creative knowledge and re-creating the self.  

Justification is followed by evaluation, which leads to forming judgments and 

subsequently constructs new understandings and knowledge. As with justification, 
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it is an internal construct at the self-reflective level and a re-construction at the 

social level through external verification and testing of previously formed ideas or 

decisions. When design projects are evaluated through multiple perspectives in 

critical conversations, intellectual development is promoted, creating new value 

judgments, as covered in the previous chapter.  

Visual and verbal articulations 

Artefacts are the means and the end by which designers communicate and share 

their ideas. They are tools for cognitive and sensorial development that carry and 

convey embodied experiences.  Meaning is constructed through the use of coded 

language embedded in the artefacts and the visual environment of the studio. The 

visual environment and the artefacts in the studio, which are co-constructed by the 

tutors and students, contribute to the cognitive processing of tacit design 

information. Artefacts are thus the source of tacit knowledge construction and a 

representation of that knowledge. 

Coded language can be regarded as the communication of ideas through visual 

representations unique to each design discipline. Cross (2006a) identifies codes as 

one of the aspects of designerly ways of knowing that translate abstract 

requirements into concrete objects (p. 12). He adds that the coded system is mainly 

tacit and needs to be externalised. Smith and Bugni (2006) add that codes or 

spatial semiotics embedded in the environment are subjected to interpretation and 

re-interpretation. Therefore, to design the intended spatial experience, students 

need to acquire the coded language of interior design. 

However, difficulties in the explication necessitate the use of verbal language. 

Tutors’ tacit ability to read and interpret artefacts such as drawings is verbalised 

through meta-language. Verbal commentary used by tutors while demonstrating 

through drawing, sketching or modelling makes their critical thinking visible. 

Meta-language is more evident as conversations in the studio become more tacit in 

nature. Though it explicates the expertise and tacit knowledge of the tutors, it is 

also co-constructed between students and tutors depending upon the nature of the 
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design projects. A lack of articulation skills in students is often due to a lack of 

critical thinking. It can be developed through critical conversations in the studio.  

As a learning skill that is rehearsed and shaped in the studio milieu, critical 

conversations can develop confidence in students to participate in discourses 

beyond the disciplinary boundaries and extend their learning beyond the studio. In 

doing so, their self-efficacy is nourished by transforming capabilities, behaviour and 

values as learners and designers.  
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 Framework for tacit knowledge construction 

A working definition of tacit knowledge construction was derived in chapter 2.9.1 

as: 

A generative process where an individual is actively engaged to create outcomes that 

are new and tacit.  

The findings and synthesised themes in the study have provided answers to how 

tacit knowledge construction is facilitated in the studio through cognitive and 

social dimensions. Furthermore, though the articulation of tacit knowledge is 

considered explicit knowledge, it was shown that articulation is needed for 

teaching, learning and sharing of tacit knowledge. Figure 85 represents the flow of 

tacit knowledge based on the discussions in the previous sub-chapters.  

Figure 86 on the following page lists the criteria for tacit knowledge and expands 

on the means of its facilitation in both dimensions. While the list of criteria is not 

exhaustive, the framework is a diagrammatic representation of answers to the 

research questions. It serves as a reference framework for design students and 

educators for facilitation and acquisition of tacit knowledge. Both the 

representations (Figure 85 & Figure 86) were generated, keeping the following 

questions in mind for tacit knowledge construction: 

What is needed? – Criteria for tacit knowledge construction 

Where is it needed? – Cognitive and social dimensions 

How can it be achieved? – Means of facilitation 

Who are the role players? - Enablers 
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 Recommendations for design educators and chapter summary 

The following recommendations serve as guidelines for tutors to facilitate and 

enhance tacit knowledge construction in interior design studios. Some of these can 

be incorporated at the curriculum level across design disciplines or as transferable 

and non-transferable skills in intended learning outcomes. Though tutors already 

utilise a few teaching methods and strategies mentioned below, they may not be 

applying them for the deliberate (or purposeful) facilitation of tacit knowledge 

construction. The recommendations, along with the frameworks above, provide a 

structure for its effective implementation. 

Tacit knowledge construction is an incremental process that requires a progression 

of skills and knowledge that start from the explicit and progress towards the 

implicit. It implies that the programme should be designed to increase the cognitive 

skills for abstraction and problem-solve at the curricular level. It can be made 

possible by increasing spatial complexities from the tangible to the intangible and 

then moving towards higher-order thinking like multi-dimensional or systems 

thinking. Students need scaffolding to understand the steps and rules in 

transgressing towards knowledge that becomes tacit in the early years of the 

programme. Tutors have to initially articulate the process to build students’ 

confidence in constructing their tacit knowledge by going through the experiential 

process. As a result, students can set their own rules and constraints in the process 

or strategise relevant methodologies for abstraction.  

On the contrary, tacit or innovative outcomes are also possible when the rules are 

broken. The curriculum and subject briefs should be therefore designed to allow for 

accidents and misinterpretation. Accordingly, the teaching approach should aim for 

mentally conditioning students to apply rule-manipulating techniques. Doing so 

restructures the mental models of students.  

Examples of teaching strategies are designing exercises for cognitive flexibility in 

the early years. While tutors expect students to have an attitude towards risk-
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taking, students also require motivation to make accidents and guidance in 

identifying accidents. In this case, attitude is a trained disposition.  

In another sense, when tutors re-structure students’ mental models, they help 

students to reframe the spatial problem. Multi-dimensional thinking and cross-

disciplinary themes broaden the boundaries of the problem and extend the scope of 

spatial inquiry. This ability enhances the value that students add as potential spatial 

designers.  

Similarly, it can be argued that designers’ intuition is a form of disposition that is 

evolved over years of experience. But for students to acquire it through education 

requires tutors’ guidance and a shared environment of constructive critique to 

evaluate intuitive perceptions. Intuition is a by-product of sensibilities that are part 

of a designer’s palette of skills. Its inherent nature is often taken for granted in 

design education. It is recommended that the cultivation of design sensibilities 

should be promoted as a tacit learning objective. In addition to a hands-on learning 

approach, sensibilities are cultivated by providing real-world contexts for embodied 

spatial experiences. Students need the training to perceive their surroundings and 

identify opportunities to innovate. They also need the training to concretise mental 

images into material representations.  

Tutors can aid this process by utilizing critical conversations as pedagogical tools 

for tacit knowledge construction. Critical conversations provide the settings for 

holding polysemous and meta-discussions that expose students to multiple 

perspectives. Polysemous discussions explore the multiple meanings of concepts 

while meta-discussions re-analyse values through double-loop learning. Meanings 

and values that are tacit outcomes are co-constructed through critical 

conversations.  

The role of tutors is to facilitate the conversations through the socialisation process 

in the studio and provide ample interactive spaces that are mainly student-driven. 

For example, having frequent class discussions in the early years provides 

opportunities to reflect, argue and share ideas and issues. Students can reify and 
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verify their concepts in a more relaxed environment of the studio. It could reduce 

reluctance or anxiety in presenting and defending concepts in external reviews. 

Active participation is essential for tacit knowledge construction. However, 

students require the guidance of tutors to evaluate multiple perspectives critically.  

Critical conversations are also the means to acquire and communicate the tacit 

language of the discipline. The languages, which are verbal and visual, become 

more tacit in later years of the programme. However, the verbal language used by 

tutors consists of spatial terminologies that can be confusing to junior students. 

These have to be more structured in their communication. Similarly, students need 

guidance in critically analysing spatial representations to effectively communicate 

the visual language of interior design. Tutors can use cognitive apprenticeship to 

share their expertise in reading and communicating spatial visual cues through 

representations. Meta-language used by them during sketching explicates their 

design strategies. 

The use of online resources and networked discussions can extend learning beyond 

the studio. When used effectively by tutors, informal platforms of social media can 

lessen student apprehensions of a face-to-face confrontation. However, ensuring an 

atmosphere of trust is vital in overcoming inhibitions of participation in the 

physical and the virtual.  

That being said, tacit knowledge construction is a self-initiated and internal 

process. For instance, meaning and values are constructs based on students’ 

interpretations and value frameworks. Tutors impact the constructs by nurturing 

meta-learning and meta-cognitive abilities. These abilities refer to self-awareness in 

learning and thinking, such as making connections to learning and being aware of 

changes to internal frameworks. Tutors can make it possible by designing 

meaningful experiences. For example, offering incentives can provide extrinsic 

motivation to learn. On the other hand, facilitating an environment for sharing 

experiences, as mentioned before, provides the platform for students to have more 

meaningful conversations. The visual environment of the studio spaces also 
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stimulates new cognitive connections. It can be used as a tool for designing 

meaningful experiences.  

However, to activate meta-learning processes, tutors may have to point out learning 

moments to students. Using it as a reinforcement technique, tutors can train 

students to be mindful of their learning and thought processes. This technique 

could improve reflective entries in process books and give pointers to tutors on 

their teaching practices. Above all, meaningful experiences trigger students’ 

intrinsic motivation to construct meaningful knowledge, which becomes their 

lifelong learning pursuit and goal in education. 

Table 12 summarises the recommendations in co-relation to the framework 

elements in Figure 86.   
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Criteria for tacit 

knowledge construction 
Method of facilitation Purpose 

Incremental process 

Programmatic level –increase in 

cognitive skills, progress to 

higher-order thinking, increase 

the level of spatial complexities  

Help students understand the 

steps in the process 

Help students to design their 

own rules and constraints in 

their processes and strategise 

new methodologies 

Tutoring level – scaffolding in 

experiential learning, articulating 

the process, giving confidence  

Accidental outcomes 

Design subject briefs open to 

interpretation 

Design exercises for cognitive 

flexibility 

Motivation for risk-taking 

Guidance to identify accidents 

Mental conditioning for rule-

breaking 

Cultivating disposition to 

identify accidents 

Restructuring mental models 

to break pre-conceived 

notions 

Cultivating sensibilities 

Make it a tacit learning objective 

Hands-on learning experience  

Provide real-world contexts for 

embodied experiences 

Training to perceive the 

environment and to identify 

opportunities to innovate 

Facilitate a trustworthy 

environment for constructive 

critique and multi-dimensional 

discussions through critical 

conversations 

Cultivation of materiality as a 

tacit ability 

Convert mental images to 

concrete representations 

Development of intuition 

Evaluate intuitive perceptions 

 

Construction of meaning  

Facilitate polysemous and meta-

discussions through critical 

conversations 

Provide relaxed, interactive 

spaces that are student-driven, 

such as frequent class 

discussions 

Provide guidance to analyse 

multiple perspectives  

Mentor discussions  

Encourage peer learning  

Analyse multiple meanings of 

concepts 

Opportunities to reflect, argue 

and share 

To reify and verify meanings 

Improve confidence to defend 

concepts 

Construction of meaningful 

knowledge 

Provide meaningful learning 

experiences such as a shared 

environment and provide 

stimulation from the visual 

environment 

Point out learning moments 

Promote its acquisition as a  life-

long learning skill 

 

Nurture meta-learning and 

meta-cognitive abilities 

Provide extrinsic motivation 

Engage in meaningful 

conversations 

Trigger intrinsic motivation to 

learn 
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Construction of value 

judgments 

Broaden the boundaries of the 

problem through multi-

dimensional thinking and cross-

disciplinary themes 

Mentor socialisation process 

through meta-discussions in 

critical conversations and 

double-loop learning 

Provide guidance to analyse 

multiple perspectives  

Encourage peer learning 

 

Improve the intrinsic value of 

students contributions as 

spatial designers 

Restructuring mental models – 

reframing the problem 

Intellectual development 

Re-examine existing value 

frameworks 

 

Articulation 

Use of structured spatial 

terminologies and meta-

language 

Guidance in analysing the visual 

language 

Extend discussions through 

online networked platforms 

Acquire the tacit language of 

interior design 

Communication of abstract 

visualisations 

Confidence to participate in 

broader discussions 

 

 

 

 

 

 

 

  

Table 12: Recommendations for Educators 
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 Conclusions  

The primary objective of this research was to explore how interior design students 

construct their tacit knowledge during the years of their education.  

Through a multi-perspective approach, the study has obtained invaluable insights 

into the construction of tacit knowledge from three sources:  students, tutors, and 

social interactions in the interior design studio. These insights have been developed 

into a framework for tacit knowledge construction that will provide guidelines for 

design learners and educators adopted in all design disciplines. 

The main content of this concluding chapter comprises discussions on significant 

research outcomes that achieve the aims and objectives of this study and the 

contributions of those outcomes to interior design studio pedagogy and design 

education. 

Spinoffs from the study initiate new discussions in future directions for research in 

tacit knowledge.  

 Construction of students’ tacit knowledge in the interior design studio 

Tacit knowledge construction is a generative process that involves the experiential 

cycle and cognitive and social interactive processes, resulting in tacit outcomes or 

tacit knowledge. On the one hand, tacit knowledge construction is an incremental 

process where cognitive abilities grow with increasing tacit levels in each year of the 

interior design programme. Tutors scaffold this progression by encouraging 

students to make connections with previous knowledge gained and providing 

contexts to explore spatial complexities with increasing higher-order thinking skills.  

However, tutors often face the dilemma of adequately articulating design processes, 

such that independent construction of tacit knowledge may occur without 

undermining the students' confidence. Nonetheless, students in the early years of 

the programme may need articulations and guidance in the experiential learning 

process. 
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On the other hand, breakthroughs in design are often a result of manipulation or 

playing around with the rules, leading to the construction of new tacit knowledge. 

Tutors use teaching strategies to develop cognitive flexibility, disposition to bend 

the rules or make unexpected discoveries.  Correspondingly, a brief that is 

susceptible to interpretation and an open-ended curriculum supports this teaching 

intent.  

Thus, tacit knowledge construction not only is an incremental process; it also needs 

allowance for accidental or extemporised outcomes. Micro-levels of teaching and 

macro-levels of the curriculum structure should be tailored to accommodate these 

dualistic properties required for tacit knowledge construction.    

As a tacit outcome of the generative process, this study has identified the 

acquisition of design sensibilities as an important tacit ability that tutors nurture. 

Tutors cultivate students’ sensibilities by providing real-world scenarios of different 

scales and complexities and teaching embodied cognition through tangible and 

intangible materiality aspects. Along with hands-on training, students need 

guidance to identify opportunities, constructive critique to discern intuitive 

perceptions and training to translate mental images into concrete representations. 

Acquisition of skills and dispositions are not the only identifiable markers of tacit 

outcomes. Interpretation of meaning is an integral part of tacit knowledge 

construction. Students construct meaning through meta-reflection. Meta-reflection 

leads to the internalisation of tacit knowledge construction. Critical awareness of 

thinking can stimulate new ways of thinking and understanding. Additionally, a 

lack of critical reasoning skills affects students’ articulation of complex ideas.  

Discerning cognitive abilities indicates the meta-learning process of students. 

Students can evaluate strengths limitations and, identify changes in thinking and 

learning and learn to adapt previous knowledge in newer situations. When they 

take ownership of their learning processes, they then choose to act on meaningful 

experiences. Concurrently, tutors stimulate meta-learning processes in students by 

pointing out their learning moments. Secondly, they shape the learning behaviour 
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of their students by giving them the confidence to take risks and making them 

independent learners. These are contributing factors in the effective construction of 

tacit knowledge.  

Meaning is shaped through social interactions as much as it is an internal construct. 

As students learn the tacit language of designers, they are able to co-construct 

meanings with tutors and peers. Tutors facilitate the construction of meaning by 

providing shared environments that encourage peer learning and allow students to 

lead critical conversations. In the process, students construct knowledge through 

other sources and are less dependent on tutors as sole knowledge providers. When 

students lead the conversations, they tend to be more proactive in arguing and 

defending their ideas. On a higher level, it implies that they construct meaningful 

knowledge that is of significance to their learning. The need to gain meaningful 

knowledge is a strong and intrinsic motivation for students. 

Proactiveness in learning indicates the value students wish to derive from their 

learning. The challenges that students take on themselves to tackle ill-defined 

problems reveals their value systems. This attitude also has a positive impact on 

intellectual development, adding to intrinsic value in education. It shapes their 

dispositions as design students and their perceptions of their role as designers. 

Value judgment capabilities change over the years as students take on more 

challenging projects with broader scales of spatial inquiry. The spatial inquiries 

refer to the spatial contexts discussed in chapter 4.5.2 (Figure 12). Tutors suggest 

strategies to explore problems in broader and multi-dimensional ways, and thus, 

they restructure students’ mental models. Meta-discussions that utilise the 

technique of double-loop learning in the studio further re-construct and re-frame 

value frameworks.  

Peer learning gains importance over the years as students seek validation of ideas 

and rehearse critical thinking skills. Such an environment is less power-dominant 

and is one in which students can express ideas, share experiences, and verify 

intuitive decisions through discussions. Open-mindedness to other ideas can result 
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in influencing and shaping each other’s ideas. Tacit learning moments are thereby 

co-constructed with peers. 

 An environment conducive to the sharing of experiences aids the construction of 

tacit knowledge. To generate tacit knowledge, it is necessary to critically analyse or 

evaluate shared ideas or experiences from multiple perspectives and through 

dialogue. Social and collaborative learning environments form the backdrop for 

these dialogues, also known as critical conversations.  

Critical conversations take place within various spheres of social interaction.  

Tutors nurture the critical aspect of conversations by exposing students to different 

types of design debates from multiple perspectives. However, students need 

guidance to analyse multiple perspectives. As students mature, they initiate critical 

conversations and strategise the interactive environment using design artefacts.  

Conversations continue between peers even after studio hours. They can extend 

beyond the studio into virtual space or even across disciplines. Tacit knowledge is 

constructed and co-constructed through these synergies of various spheres and 

spaces.  

Tacit knowledge is also explicated through critical conversations. During the 

explication process, the visual is expressed through the coded language of artefacts 

unique to the discipline. The verbal is expressed through specific terminologies, 

such as using terms to describe spatial experiences. As students learn the unique 

vocabulary of the discipline, the nature of conversations becomes more tacit over 

the years of their education. The terminologies become more complex and 

polysemous, and the visual language becomes laden with complex spatial cues and 

symbolisms.   

Conversations that go beyond disciplinary and professional boundaries require 

verbal expressions to express design concepts and visualisations. Critical thinking 

skills that are rehearsed and shaped in the studio make articulation more effective 

and make students more proficient in critical conversations. 
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Much as tutors want students to participate in critical conversations, it is equally 

dependent upon their willingness to participate. Cultural influences, differences in 

educational backgrounds, and language difficulties in communicating thoughts and 

ideas affect participation, irrespective of the kind of interactive spaces. The learning 

attitudes of students are also reflective of their willingness to participate. 

Conversely, a difference in expertise levels between tutors and students causes an 

imbalance of positions in conversations. In addition to the above, a lack of time and 

adequate resources to facilitate critical conversations affect tacit knowledge 

construction. 

Tacit knowledge construction is a dynamic process that calls for the active 

engagement of students cognitively and socially. It is an internal construct, and a 

social construct enabled through the symbiotic relationships of students, tutors, 

peers and other participants in the social milieu of the interior design studio. 

Provision of ample interactive spaces that are student-driven and frequent class 

discussions can address some of the issues mentioned above in the early years. 

Willingness to participate arises from an intrinsic motivation to learn. Critical 

conversations are interactive agents for the articulation and construction of tacit 

knowledge. Chapter 9.3 expands on this relationship.  

 The study’s significance in interior design studio pedagogy 

The value that tacit knowledge construction adds to studio pedagogy lies in its role 

in acquiring disciplinary knowledge and skills specific to interior design practice. 

Spatial notions of ‘interactivity, inhabitancy and interpretation’ introduced in 

chapter 4.5.1 (Figure 11) are tacit examples that warrant exploring how spatial 

knowledge is acquired through current studio practices. The investigation has 

advanced understanding the ‘knowing how’ of (tacit) spatial knowledge starting 

from this categorization of the 'what' of interior space (Chapter 4.5).   

Dealing with uncertainties is one of the characteristics of studio pedagogy (chapter 

3.7). Tacit knowledge improves problem-framing capabilities by expanding the 

cognitive spheres of interior design students. It helps them tackle spatial problems 
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at a systemic level. Abductive reasoning and intuition are tacit abilities that are 

associated with creativity and innovative solutions. Spatial sensibilities and 

materiality, as tacit abilities, are a part of the toolkit that interior designers use to 

explore concepts of interiority. They suggest a cerebral and physical engagement 

with the design material, another characteristic of studio pedagogy.   

Design artefacts in the studio are the manifestations of tacit knowledge and skills 

developed through the experiential learning process in tacit knowledge 

construction. Design representations and artefacts are tacit and explicit participants 

on the performative platform of the studio. They are also at the centre of studio 

discussions and catalysts for speculations on design knowledge and practice in the 

studio.  

Since tacit knowledge construction entails active learning, students are producers 

of their knowledge. However, existing studies in studio pedagogy are 

predominantly tutor-centred. This research has endeavoured to build on existing 

knowledge by adding student and social perspectives on tacit knowledge 

acquisition at different levels of interior design education. It has expanded on 

Schön’s theory by revealing that convergence of meaning depends on factors such 

as students' attitudes towards adopting tutors’ feedback and other social interactive 

factors. Students tend to accept or reject feedback depending upon their 

educational level or find it meaningful to their learning. The construction of 

meaningful knowledge is a life-long learning skill.   

Furthermore, meaning as well as values are co-constructed through the 

socialization process of the studio. They are further shaped when students can 

evaluate multiple viewpoints of peers, external crits, or professionals in their 

internship experiences. Tacit knowledge construction thus develops the toolset, 

mindset and values of interior design students to tackle spatial complexities at 

multiple scales and respond to various spatial and societal conditions.   
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Critical exchanges with diverse groups within and beyond the studio, in turn, 

transform the cultural values of the design studio and create implicit rules for 

meaning-making in the studio’s learning communities. The sharing of tacit 

knowledge between academia, industry and research in the nexus of the design 

studio redefines the interior design discipline.   

 Contributions to design education 

Topics such as the generative process, meaningful knowledge, sensibilities, and 

value judgment abstracted from the data analysis share commonalities with other 

design disciplines. They extend the discussion from spatial knowledge to a broader 

discussion of tacit knowledge in design education. So far, these topics were not 

explored intensively in discussions on tacit knowledge construction.  

A key linkage or a common emergent theme deduced from the above topics was the 

significant relationship between critical conversations and tacit knowledge. 

Therefore, the proposition put forth through this study is: to adopt critical 

conversations as a pedagogical tool for tacit knowledge construction. Existing 

research is insufficient in establishing this connection.  

Critical conversations are the platforms for developing sensibilities, deconstructing 

and reconstructing meanings, and creating new value judgments. Sensibilities are 

shaped and conditioned when subjective perceptions and sensorial experiences are 

challenged through constructive critique. Correspondingly, subjective values are 

contested and re-framed. Meanings are verified, negotiated and co-created. During 

this process, students construct meaningful knowledge, which in turn triggers their 

intrinsic motivation to learn. Critical conversations are thus meaningful 

conversations.   

Multi-dimensional and cross-disciplinary conversations in the shared environment 

of the studio expand and extend the cognitive dimensions in tacit knowledge 

construction. They are a means to nurture design reasoning. Abductive reasoning 

developed through provocative discussions stimulates new approaches to problem-
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framing. By extending the boundaries of the design problem, critical conversations 

are instrumental in triggering innovative ideas and evaluating decisions. Critical 

conversations are thus reflective, evaluative, explorative and creative.  

Tacit knowledge is explicated through articulations in critical conversations. 

Though tutors can articulate their knowledge through cognitive apprenticeship, 

students need to verify them through critical conversations. During this 

interpretive process, students construct their tacit knowledge. As they develop 

stronger mental models, critical thinking skills to communicate their abstract 

spatial visualisations reflected in their visual representations also become apparent. 

Critical conversations hone these skills of articulation.  

By understanding the role of critical conversations in tacit knowledge construction 

through studio interactions, the study strongly recommends expanded interactive 

and social learning spheres. Online accessibility allows students to be intellectually 

engaged in interactive discussions beyond the studio, prolonging their learning and 

knowledge construction.   

Proficiency in multi-level critical dialogues is a highly sought skill in the modern 

transformation economy. Therefore, exposure to multiple perspectives through 

critical conversations needs to be stressed in design education. A detailed definition 

of critical conversation, its types, framework (Figure 83) and components (Figure 

84) interpreted from the empirical evidence contributes to understanding how 

critical conversations lead to tacit knowledge construction. It serves as a guide in 

adopting critical conversations as a pedagogical tool in design education.  

Insights and outcomes from the study developed into a framework serve as a 

reference for facilitating and acquiring tacit knowledge in the design studio. 

Effective teaching practices are suggested to educators in the form of 

recommendations that complement the framework. These were elaborated in detail 

in the previous chapters. Some of these recommendations already find mention in 

this and the previous sub-chapter. Figure 87 represents a concise and recapped 

version that combines the framework and the recommendations.  
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Outcomes of this research achieve the aims and objectives and address the learning 

barriers to tacit knowledge pointed out in chapter 1.2. The approach to the problem 

was two-fold: understanding existing studio practices and thereby suggesting 

improvements to the pedagogical efficacy of tacit knowledge acquisition.  
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Articulate the process. Scaffold and guide experiential 

learning. Cognitive skills progression. Increase spatial 

complexities. 

Understand the steps in the 

process and generate own rules 

and methodologies. 

Incremental process 

Ambiguous design briefs. Exercises for cognitive flexibility. 

Motivation for risk-taking. Guidance for identifying accidents.  

Mental conditioning for rule-

breaking. Break pre-conceived 

notions. 

Accidental outcomes 

Hands-on learning. Real-world contexts. Embodied 

experiences. Training to perceive the surroundings and 

identify opportunities. Constructive critique and multi-

dimensional discussions.   

Cultivation of materiality. 

Development and evaluation of 

intuitive perceptions. 

Cultivating sensibilities 

Polysemous and meta-discussions through critical 

conversations led by students and mentored by tutors. 

Encourage peer learning. Guidance to analyse perspectives.  

Design meaningful learning experiences. Shared 

environment. Stimulation from the visual environment. Point 

out learning moments.  

   

Analyse multiple meanings. Reify 

and verify meanings. Co-construct 

values. Build confidence to defend 

ideas. Nurture meta-learning and 

meta-cognitive abilities. Extrinsic 

and intrinsic motivation. Engage 

in meaningful conversations. 

 

Construction of 

meaning and 

meaningful knowledge 

Use of structured spatial terminologies and meta-language. 

Guidance in analysing the visual language. Extend 

discussions through online networked platforms. 

Acquire the tacit language of 

interior design. Communicate 

abstract visualisations. 

Confidence to participate in 

broader discussions.  

Articulation 

Criteria for tacit knowledge construction Methods of facilitation Purpose 

Figure 87: Facilitation of Tacit Knowledge Construction – A Recap 
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 Limitations of the study 

Tacit knowledge construction is unique to each learner. Although the study is 

grounded on Constructivism, students construct knowledge in different ways based on 

their learning styles. Some students set personal challenges, yet others might learn 

better through guidance and nurturing. Likewise, tutors differ in their teaching 

approaches and perspectives. They are often in a dilemma about their roles, either as 

transmitters or facilitators of knowledge.  

Therefore, selecting the appropriate number and type of participants will always prove 

problematic for any interpretive study. The criteria for selecting students were instead 

based on gender, educational and cultural background, and approaches to spatial 

problems. Of these, the difference in educational backgrounds had significant 

implications for tacit knowledge construction. Numbers for the other criteria were 

insufficient to yield similar outcomes. Rather than concentrating on numbers, the 

research was more of in-depth exploration and identifying atypical cases that reveal 

alternate explanations of the phenomenon. 

However, owing to restrictions in time and resources, it was not possible to follow the 

learning development of each student across the four years of the programme. This 

kind of study could provide additional evidence in detecting changes in the pattern of 

tacit knowledge construction. In the lack of a longitudinal study, considerable time 

was spent observing participants in the studio and conducting several rounds of 

interviews. 

Interior design students also spend substantial time in the studio after scheduled 

studio hours. These interactive learning spaces and other physical and virtual learning 

spaces beyond the studio were inaccessible for the study. Another studio space not 

covered was the Cooperative Studio Project, where Year 4 students interact with real 

clients and multi-disciplinary teams (PolyU Design: EID Brochure 2019/20, 2020). A 
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study in the above spaces could further understand the influence of social interactions 

on tacit knowledge construction.  

Like any other form of knowledge, tacit knowledge is acquired through learning from 

multimodal sources in the studio. Studies have shown that apart from the visual and 

verbal, other modes such as emotions, body language, gestures, and senses affect tacit 

knowledge acquisition. These were not explored in this study. Further studies could 

also focus on cognitive skills such as spatial intelligence and material thinking.  

Furthermore, how tutors and students interpret design drawings is an area that could 

be explored more.  

Assessment of tacit knowledge is another area that requires more attention in 

research. However, as remarked earlier, it is a complex process beyond the scope of 

this research.  

 Future directions and scope of the research 

Online and digital technologies are contemporising the studio as a primary learning 

mode in design education. Increasingly, the boundaries of the studio are extending 

into the virtual realm, thereby extending learning beyond the studio. The study can 

contribute to understanding the impact of these new learning modes on tacit learning, 

which is still nascent. 

That stated, cognitive and sensory stimuli trigger tacit knowledge construction in the 

physical interior design studio, which cannot be replicated on the online studio.  

However, the integration of digital technologies into hand-crafted skills can result in 

new tacit constructs. Digital artefacts and interfaces provide new dimensions to 

learning by doing. 

Likewise, it can be argued that the physical setting provokes more exciting design 

conversations. Physical artefacts in the environment afford new discussions which 
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motivate active knowledge construction. On the other hand, the capitalisation of 

technologies such as augmented and virtual realities and newly developed haptic 

interfaces can develop new cognitive skills for spatial understanding in interior design. 

Conversations in these environments can add new rules of grammar to the coded 

language of interior design.  Therefore, active engagement in an experiential learning 

cycle constructs tacit knowledge, irrespective of whether it is a physical or online 

setting.     

Studies have shown that leveraging individuals' tacit knowledge in an online 

community could provide opportunities for situated learning (Oztok, 2013). At the 

same time, learners of today are wired differently; they prefer visual and social learning 

through the Net, which impacts learning behaviour. Currently, online and social media 

platforms are not fully exploited for critical conversations. With their ability to cater to 

synchronous and asynchronous learning experiences, online resources can provide 

immediate feedback and retrieval of information. Misconceptions and a lack of 

adequate technological resources could be a reason for not utilising the full potential 

of the platforms.  

Extending the physical interior design studio to online and social learning platforms 

can enhance tacit knowledge construction. The blending of the two environments 

provides a multiplicity of interactive experiences, different media for explication, 

alternative contexts for situated learning, and strengthens critical reflective skills. A 

blended learning studio stimulates creativity and enhances the acquisition of tacit 

knowledge studio through newer forms of understanding and discussion.  

 Final thoughts 

Tacit knowledge needs to be brought into the limelight of design education. It 

provides the resources for tutors to transform students into efficient learners and 

harness their capabilities as future innovators. The acquisition of tacit knowledge 
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should be a teaching and learning goal in design education. It is required in the noesis 

(design thinking) and poiesis (the act of designing) of design. Efficacy in tacit 

knowledge construction shapes the cognitive skills, sensibilities, value judgments and 

learning behaviour of design students. Thus their societal contributions as designers 

are far more valuable than meeting the skill demands of the industry.   

That being said, the implications of this study are not limited to design education. The 

unique ways in which design students construct tacit knowledge can provide pointers 

to educators in other disciplines to compare or adopt similar teaching practices to 

enhance creativity and push boundaries of knowledge construction.  

When writing this thesis, the global scenario was undergoing unprecedented and 

unanticipated changes brought on by the pandemic. It put design education on the 

threshold of uncertainty while providing opportunities for new pedagogical models. 

These changes have expedited online learning as the main medium of communication 

between educators and learners. While this liminal state of moving to the virtual is 

unsettling for many, it provokes further thinking and discussion on the facilitation of 

tacit knowledge construction in the re-defined hangout spaces of the studio.  
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Appendix 2 - Sample of permission and consent letters 

Permission letter from the discipline leader (sample) 
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Consent letter from the tutors (sample) 
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Consent letter from the students (sample) 
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 Appendix 3 – Sample of interview questions for Year 3 students (Round 1) 

Background questions: 

Please give me a brief description of your educational background. 

Any work experience?  

Do you have any favourite designers and why? 

Questions about the interior project in the previous year of study (before Y3 studio) 

What was the last interior project you did in the previous year of study?  

Was it a group or individual project? 

Did you have any initial problems with the project?   

How did you approach the design problem? How did you overcome the problem?  

Did it have a spatial design component?  Did you apply any theories or use references? 

It will be helpful if you can show me some images of your work process, if you have any 

Questions about the vertical studio project 

Who was your tutor in the vertical studio?  

What was your keyword?  

Did you have any initial problems with the project?   

How did you approach the design problem?  How did you overcome the problem?  

What was your contribution in the group? Who took the decisions? 

Did the project have a spatial design component?  

What kind of references or theories did you use?  

Did you apply the knowledge from your last project?  

What is your opinion about the outcomes of this project? What was the feedback you received? 

Do you think your understanding of interior spaces has changed? How? 

It will be helpful if you can show me some images of your references and your work process. 

Any memorable experience of the vertical studio you would like to share? 

Questions about the current Y3 project 

Do you understand the expected outcomes of this project?  

Do you have any problems understanding the requirements of this project?  

How did you or your group approach the design problem? Did you apply any previous knowledge from the vertical 

studio? 

What was the feedback you got from the tutors in the group presentation? 

Do you think the interactions in the studio and in the critique changed your approach in any way? How? 

What are the references you used? Can you please show some images?  

Do you think this project will improve your understanding of interior space? How?  

Last question – what do you think is the role of the interior designer? 

Thank you so much for your patience! 
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 Appendix 4 – Sample of interview questions for Year 4 students (Round 1) 

1. Right from the beginning there seems to be an emphasis on presentation – do you agree to this

kind of approach and how did it help. Did you have difficulties is expressing your ideas or

spatial concepts visually? How did you overcome that? (prompt: Collages)

2. X kept reminding you about keeping in mind about changing the spatial condition – was it

difficult with all the research on medical aspects? Which spatial aspect were you focusing on –

whose idea was it? (prompt: experiences)

3. On the other hand how does having medical clarity help in designing spaces? Then what

happened to incorporating medical instruments in the interior – an earlier suggestion

4. Understanding medical conditions and responding as designers to that – how have you

managed to do that. (prompt: visual perception – what about other senses)

5. What kind of spatial language were you trying to use, if any?

6. Then there was a change in direction after midterm when you starting looking at phobias and

you had a working wall. X had suggested use directional transformation between phobias – did

you do that?

7. How did X help in the patterning process? Did they do the nuancing? Did she draw

conclusions? What helped in the decision-making process – though they had criteria before.

What is the evidence?

8. Why was there a confusion between a thesis and narrative

9. Do you discuss with your classmates – any valuable feedback? How about discussions with the

expert? What do you learn from interim discussions (prompt: diff pov)?

10. What do you think is the value of your project? How do you judge that?

Thank you! 
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 Appendix 5 – Sample of interview questions for Year 4 tutors 

 

 

Background and warm-up questions 

If you could say something about your educational and work background? 

In what way were you taught about interior space? 

How, according to you is interior design being taught here?  

Do you have a teaching philosophy/pedagogical model/ teaching approach? (prompt: Bloom’s taxonomy, 
augmented reality) 

I understand a collective report is to be made from all their reports – like an archive/ knowledge artifact. In 
what format? What is the purpose? Access? Was the book made for last year’s Y3 project on morphology? 

Capstone research project 

I’ve asked this question before – why themes for this capstone research. You said it was for control and it’s for 

collective grouping. Can you elaborate? (prompt: Why a cultural issue).  

Also something from last Monday’s discussion – if students choose to jump themes how will they have access to 

the other research? 

If I understood right what you were looking for at the end of the capstone research was for students to come up 

with a spatial statement for their proposition. This is achieved by building a spatial argument  of exploring their 

themes in a multi-disciplinarity perspective. How have they managed to achieve that? 

What do you think was the most challenging part for them in this project? 

Actually how do you guide their direction without curbing their natural curiosity or preferred direction? How do 

they learn do judge on their own?  

How do you know they have learnt? (prompt: Connections to previous knowledge) 

How is an ‘aha moment’ facilitated? 

Do you think when they leave this University they would’ve have developed a spatial sensibility of dealing with 

the complexities of the changing notions of interior space? 

At some point students were facing the challenge to present their ideas. Do you think solving a representational 

problem is merely for explication of their thought process or does it in fact give them new ways to think or 

analyse like the working wall  

According to you, how could students participate and contribute towards a critical conversation in the studio? 

How do you think it changes over the years? (prompt: e.g. more theoretical) 

I maybe be digressing a bit here, but do you think the use of social media can be used as an opportunity to 

continue a discussion? Is it in fact a learning platform? What is your opinion of an online studio? 

Thank you! 
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 Appendix 6 – Sample of interview questions for Year 4 focus group 

Purpose of this meeting  

Why did you choose this topic? And tutor? 

How did you start? 

What were the comments on the feedback? How did you act? Who came up with the idea? 

How did they come up with the collage idea? Why did you not have a statement as the tutor 

asked? 

Opinion on the feedback  - did you agree? 

How did you come up with the methodology? The names and codes? 

Where’s the model? What you filter out? 

What do you most argue about?  

Which part was most challenging as a group?  

Is the crit useful? Where do you learn more? 

Are your discussions / theory based or something else? 

Do you prefer online or face to face? 

How did spatial understanding develop? How do you influence each other’s understanding? 

What do you think is the value of your project?  

Please tell me what did you find useful from this talk? 

Thank you! 
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