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Abstract   

Higher education institutions often look toward Next Generation Learning Spaces (NGLS) to 

transform the nature of teaching and learning. However, transformative teaching practices 

seem elusive despite efforts to refurbish learning spaces. Previous studies on NGLS were 

mainly related to the structural and financial aspects of learning spaces, with only limited 

research examining practitioners and practices. Moreover, earlier studies on education 

technologies revealed the lack of support for practitioners as one of the key barriers to 

technology adoption. The dearth of research on how practitioners deal with technology 

adoption in NGLS provided an impetus for this study. 

Hence, this qualitative study focused on polytechnic lecturers’ “lived” experiences in 

adapting their teaching to the NGLS. Guided by the theoretical underpinnings of 

interpretivism, the study employed qualitative data collection methods. Purposive critical 

case sampling was applied to facilitate a systematic approach, yielding maximum data return. 

The data were analysed using grounded theory methods of analysis for generating substantive 

themes.  

Owing to outbreak of the COVID-19 virus, this research departed from the norm of a 

qualitative study, pivoting all data collection processes to a fully online environment. 

Nevertheless, the unforeseen event allowed the researcher to concentrate on the online aspect 

of the NGLS. This process captured the trajectory of change in technology adoption, 

providing a sharper focus on the challenges faced by the polytechnic lecturers. Specifically, it 

highlighted the three stages of a Change in Practice (CIP) process, namely, recognising, 

acknowledging and adjusting. The results of this study are potentially significant for 

practitioners, education policymakers and future research, particularly regarding technology 

adoption and the trajectory of individual decision-making within an online environment.  
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CHAPTER ONE: Introduction 

Introduction 

Embracing technology within the new learning spaces and aligning it to meaningful 

pedagogical practices requires more than being technologically competent and understanding 

the institution’s vision of its educational goals. Indeed, it requires one to make meaning out 

of the multitudes of contextual realities within the realm of learning spaces, technology and 

pedagogy. Lecturers navigating through the technological changes within the new learning 

spaces must reimagine teaching, redefine their pedagogical approaches and reflect on how 

their roles have shifted. The area of learning spaces is relatively new in research; in fact, it is 

under-researched and under-theorised (Ellis & Goodyear, 2016; Yu, Vermunt & Burke, 

2020). Even though many institutions of higher learning spend millions of dollars upgrading 

their learning spaces with new technologies, there is a lack of formal research providing 

theoretical grounding for the design and evaluation of such learning spaces (Chattaraj & 

Vijayaraghavan, 2021; Lee & Tan, 2011).    

Educational institutions have always been quick in extolling new technologies, with 

the notion that if one builds the physical and IT (information technology) infrastructure, 

lecturers will automatically “perform”, and learners will automatically “latch on”. However, 

there is a paucity of research investigating the impact of the changing landscape concerning 

people, pedagogy, space and technology. 

 The study reported in the latter part of this thesis addressed the deficit in the 

literature, aiming to generate a theory on lecturers’ perspectives on teaching and learning in a 

technology-enhanced learning space in Singapore. The theory generated from this study may 

inform practitioners and policymakers, addressing the current gap in this particular field of 

technology-enhanced learning spaces. 
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This introductory chapter presents an overview of the thesis according to seven 

sections. The first section offers the definitions of terms used in the thesis. Following this, the 

second section provides a brief outline of the background and context of the study. The third 

section offers an overview of the literature relating to this study. The fourth section outlines 

the research aims and research question. Section five describes the research methodology 

adopted in this study. Section six outlines the significance of the study. Finally, the structure 

of the overall thesis is presented.  

Definition of Terms 

Learning Spaces 

Learning spaces have been defined as spaces involving:  

i) Physical, blended or virtual learning environments that enhance as opposed to 

constraining learning; ii) physical, blended or virtual “areas” that motivate a user to 

participate for learning benefits; iii) spaces where both teachers and students optimise 

the perceived and actual affordances of the spaces, and iv) spaces that promote 

authentic learning interactions. (Keppell, 2014, p. 5) 

Next-Generation Learning Spaces (NGLS) 

The term “next-generation learning spaces” might have originated in Australia. It 

seems the term was coined when the University of Queensland hosted the “Next Generation 

Learning Space 2007 Colloquium”. Studies in this area have appeared in the literature under 

the following: “new generation learning spaces”, “emerging learning space” and “next-

generation learning spaces”. According to Fraser (2014), the term “NGLS” did not appear in 

the literature until the 2010s. However, references to the concept of a changing learning 

environment have been around since the early 2000s (Dori et al., 2003; Heppell et al., 2004; 

Van Note Chism, 2002). It is difficult to arrive at a single definition to encompass the concept 

of NGLS, although the emphasis is usually focused on the design of new learning spaces in 
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the physical and virtual space (Wilson & Randall, 2012). Even amongst researchers, there 

have been disagreements about a concrete definition of NGLS. However, experts generally 

agree that while NGLS may vary, they share the following characteristics (Fraser, p. xvi–xvii, 

2014): 

• They are intentionally designed to facilitate collaborative and interactive learning 

(Boys, 2011; Carr & Fraser, 2014); 

• They enable new pedagogies, including technology (Boys, 2011; Carr & Fraser, 

2014); 

• They are technology-enabled and allow students to use their devices (Morrone & 

Workman, 2014; White et al., 2014); 

• They include formal and informal spaces and physical and virtual spaces (van Schaik, 

2014);  

• They have comfortable and configurable furniture, either by staff or students, to suit 

different pedagogies  (Morrone & Workman, 2014; Sparrow & Whitmer, 2014). 

In the context of this thesis, the definition of NGLS includes most of the ideas 

mentioned above. 

Technologies Existing in Next-Generation Learning Spaces (NGLS) 

Some of the technologies in NGLS enable learning at a greater level of flexibility, 

where students can learn face-to-face and online. Synchronous technologies allow for 

concurrent learning to occur simultaneously, whether students are in the same locale or 

otherwise. This flexible technology, often appearing in a downloadable software application 

format, offers interactions beyond the physical space into the virtual space of personal 

computers or mobile devices. It provides opportunities for “polysynchronous learning”, 

where learning can occur face-to-face with asynchronous and synchronous online 

communications so that the discourse can continue beyond classroom time. Dalgarno (2014) 
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defined polysynchronous learning as integrating learner-to-learner, learner-to-content and 

learner-to-lecturer interactions through a blended model of face-to-face, asynchronous and 

synchronous online communications.  

The following are some definitions of technologies associated with polysynchronous 

learning: 

Ubiquitous Technology 

Ubiquitous technology is being available “anytime, anywhere”. From the education 

perspective, ubiquitous technology involves a spatial aspect, whereby the line 

between the physical and virtual world is blurred, bringing continual access to 

information with no distinction between formal and informal education, inside or 

outside of the classroom (Burbules, 2010).  

Immersive Technology 

Immersive technology blurs the line between the physical world and the digital 

or simulated world, thereby creating a sense of immersion. Immersive technology enables 

mixed reality. In some literature, the term “immersive computing” is effectively synonymous 

with mixed reality as a user interface (Handa et al., 2012). 

Telepresence Technology 

Telepresence technology is defined as a teleconferencing system that uses high-

definition audio and visual capabilities to link two or more physically separated spaces to 

resemble a single room regardless of the location (Cisco, 2006). 

Background and Context 

In the 2017 New Media Consortium Horizon Report, six key trends in accelerating 

technology adoption in higher education were identified, and “Redesigning Learning Spaces” 

was one of them (Becker et al., 2017). Educational organisations worldwide have been tasked 
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to recreate and reimagine pedagogical possibilities through different configurations of 

learning consistent with 21st-century skillsets (Blackmore et al., 2011; Fisher, 2016).  

In the USA, at the University of South Carolina, telepresence technologies have been 

added in rooms within seven locations, connecting instructors and students and enabling 

lectures to be conducted across different locations and screens shared synchronously (Becker 

et al., 2017). In the UK, the Teaching Grid at the University of Warwick has created an 

experimental teaching space for academic staff to trial new technologies and develop 

innovative teaching strategies (King et al., 2015). In Australia, Lee and Tan’s (2011) 

experimental spaces have enabled emerging technologies to enhance teaching practices. At 

the National Institute of Education (NIE) in Singapore, Nanyang Technological University’s 

telepresence system in innovative learning spaces has embodied new learning modes, such as 

blended learning, flipped classrooms and virtual consultations, to support the university’s 

new teaching and learning framework (National Institute of Education, Singapore, 2016). 

Learning spaces with immersive technologies are increasingly changing the landscape 

of institutes of higher learning, emphasising student comfort, flexibility and inclusiveness. 

Many financial resources have been invested in such infrastructure, enabling learning to be 

flexible and inclusive and allowing for borderless collaborations (Benade, 2017; Fisher, 

2005; Nair & Fielding, 2005; Tanner, 2009). Likewise, in Singapore, many financial 

resources have been allocated to improving technology infrastructure. The following example 

portrays a technology-driven initiative within the context of a polytechnic in Singapore. 

Smart Nation, Smart Campus 

In 2016, X Polytechnic, an institute of higher learning in Singapore, announced its 

plans to set up a smart campus to improve the experience of working and studying at the 

polytechnic in line with the nation’s push toward digital technology. This initiative leverages 

various technologies to improve the experience of studying, teaching and working at X 
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Polytechnic, focusing on smart infrastructure, smart learning and smart teaching. Oblinger 

(2006, p. 2) described this as the “college experience”, where the experience mitigated by 

technology brings social, technical and intellectual interactions involving students, faculty 

and staff.  

In conjunction with many other initiatives to prepare the X Polytechnic campus to be 

ready for immersive technologies, a pilot learning space project was launched in July 2017. 

An existing teaching facility was refurbished with the latest telepresence and collaboration 

technology. After an end-user training session, selected faculty members were “timetabled” 

into the new learning space in the immediate semester. 

The X Polytechnic’s Campus Masterplan proposes to cater for more formal and 

informal learning and physical and virtual spaces to promote innovative practices through 

various technologies to bring about personalised and connected learning for students. 

Overview of the Literature 

Developments in the Area of Technology-Enhanced Learning Spaces 

A brief overview of the significant developments in technology-enhanced learning 

spaces has been structured under the following categories: i) the existing gap in NGLS; ii) 

pedagogy, space and technology, and iii) professional development in the NGLS. 

Existing Gaps in NGLS 

A literature review on learning spaces has indicated that most studies have been 

undertaken on space design and the condition of the learning spaces. However, few studies 

have been conducted on lecturers and their practices. Previous studies involving education 

technology have reaffirmed that technology alone does not ensure the successful 

transformation of pedagogical practices since the practice reflects the teachers’ beliefs and 

many other personal factors (Mercader & Gairín, 2020; Ertmer et al., 2012). Indeed, teachers’ 

beliefs, professional identities and meaning-making are shaped by the people and their 
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environment (Day & Gu, 2010). Therefore, it is essential to understand the teachers’ 

perspectives within a new learning environment with changing technologies and other 

complexities. In recent years, much attention has been given to the design of learning spaces. 

However, existing studies appear to be conceptually fragmented and focus on quantitative 

measures; very few of these studies focus on practitioners’ perspectives (Ellis & Goodyear, 

2016). Moreover, the existing research seems ‘limited in rigour, depth and theoretical 

grounding, and is heavily reliant on informal or anecdotal evidence’ (Lee & Tan, 2011, p.3). 

Furthermore, the nuanced relationships between practitioners and their learning spaces are 

still under-researched but demand more profound understanding, especially those concerning 

the shifting assemblages of people and things between the physical, digital and hybrid 

learning formats (Ellis & Goodyear, 2016, Yu, Vermunt & Burke, 2020).  

A report published by the Centre for Education Research Development on learning 

landscapes in higher education (CERD, 2010) recommended emphasising “the social and 

pedagogic rather than the financial and the material, and the development of outputs more 

relevant to the academic community than cost-based measures” (p. 47). There needs to be a 

deliberate effort to connect the pieces and consider the intricate relationships between the 

learning spaces, technology, the practitioners’ perspectives and the pedagogy introduced. 

Notably, there is a lack of empirical research in the area that contemplates the relationship 

between people, pedagogy, space and technology (Barrett & Zhang, 2009; Jamieson et al., 

2000; Cleveland & Fisher, 2014).  

Pedagogy, Space and Technology  

 Oblinger (2005) was the first to link the concept of learning spaces with technology 

and pedagogy. Radcliffe et al. (2008) expanded on these concepts by providing a pedagogy, 

space and technology framework (PST framework) in an interrelated manner. The PST 

framework provides a lens through which to consider the integration and connectedness of 
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the pedagogical, technological and physical space to inform the design process. Radcliffe et 

al. (2008) believed that learning space tends to shape what people do in it, influencing 

teaching and learning.  

Pedagogy. The changing landscape of education calls for participatory approaches 

that reflect the socio-constructivist epistemology of learning, underpinned by the social 

constructivist theories of Lev Vygotsky (1962) and John Dewey (1956). Proponents of new 

learning spaces have readily appropriated this paradigm as an effective partner in the 

technologically-enhanced environment (Carr & Fraser, 2014). Such pedagogies can be seen 

in “flipped classrooms”, where lessons and homework time are reversed. Lectures are 

provided in videos online before classes, and students use the intended lecture time for 

collaboration, elaboration and discourse. An early example of such a practice is Student-

Centred Active Learning Environment (SCALE-UP) in USA’s North Carolina State 

University, led by Robert Beichner.  

The SCALE-UP (Gaffney et al., 2010) flipped model, introduced 14 years ago, is not 

considered new by today’s standards. Nevertheless, SCALE-UP was revolutionary and 

leading-edge in the mid-90s and worked with existing technology of its time (Gaffney et al., 

2010). More significantly, the SCALE-UP project redesigned spaces with an eye to 

incorporating active learning pedagogy, solving some pertinent issues in traditional lecture-

style classrooms. Consequently, SCALE-UP is one of the most widely adopted and well-

known active learning models within the learning spaces literature (Beichner, 2014). The 

early adopters of the SCALE-UP’s flipped model believed the approach worked because of 

the social interactions among students and between students and lecturers, which helped 

advance learning.  

Studies that have replicated SCALE-UP (Gaffney et al., 2010) are Technology-

Enhanced Active Learning (TEAL) at the Massachusetts Institute of Technology (Parishan et 
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al., 2011) and Brooks’ (2012) Partner, Assess, Integrate, and Revisit (PAIR-up). These 

studies demonstrated that interactive interventions have significantly enhanced students’ 

understanding of the subject (Dori et al., 2003). The findings have also demonstrated that 

space type with active learning pedagogy shapes lecturers’ and students’ behaviours for 

enhanced learning (Brooks, 2012).  

There were significant changes in lecturers’ practices in each of these studies, from 

being a knowledge provider on stage to being a facilitator working the room, asking 

questions and helping students make inferences. Notably, the more learning spaces become 

active, dynamic and situational, the more teaching shifts from the transmissive model to 

being more constructivist. When learning becomes increasingly ubiquitous with new 

technology, it calls for more diverse space configurations, where practitioners are required to 

become facilitators, leading active learning activities. The new technology pushes the 

practitioners out of their comfort zones. It goes beyond just augmenting existing practices; it 

requires significant modification—changing pedagogic approaches and redefining practices 

and roles. In fact, for most practitioners, such pedagogical practices signify a significant shift 

from the current practice (Georgina & Olson, 2008), which could not materialise without 

considering the contextual factors that shape the teaching choices they make within the new 

learning spaces.  

Space. Physical learning spaces in higher education are rooted in the traditional 

conceptions of teaching, where the lecturer is positioned as an authority, and the students are 

passive recipients. There are, however, definitive pedagogical aims in the new conception of 

space that put students at the centre of learning, as noted in current trends in learning spaces 

(Hadgraft & Dane, 2014; Oblinger, 2006a; Strange & Banning, 2001). 

With the onset of innovative technology, the learning space concept has been 

expanded, and the boundaries between physical and virtual spaces are becoming less obvious 
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and more permeable. Learners are presented with opportunities for participation in decision-

making about what, when, how and where they learn. However, such flexibility and 

autonomy could be problematic as the learning episodes spread across different spaces, with 

different people and multiple devices adding complexities (Sun & Looi, 2018; Wang, 2008). 

The newfound flexibility and autonomy run the danger of becoming fragmented and 

unmanageable if left unchecked. Inevitably, it demands the lecturers to deliberate on how the 

intricate nature of learning spaces has changed and reconsider their pedagogies and practices.  

Technology. Oblinger (2012) suggested that IT plays a catalytic role in student 

learning. However, she asserted that for IT to be relevant, it must consider the experiences of 

students, faculty members and institutions (Oblinger, 2012). IT has constructed an active and 

collaborative learning architecture, creating “a participatory culture” instead of passive 

consumer knowledge. IT has disrupted education in much the same way it has other 

industries. While there has been an increase in the use of technology and new learning 

spaces, there is still little consensus about stakeholders’ requirements in the area of emerging 

virtual learning spaces (Keppell & Riddle, 2013). Technologies can bring along new 

affordances; however, how they are brought about is complex and problematic. It is apparent 

that it is about more than the tools and the learning spaces; in order to use technology 

effectively, it must be considered how learning is specifically designed and planned (Klafki, 

1995; Loveless & Williamson, 2013). The increasing dependence on virtual and hybrid 

learning spaces will command a change of roles for practitioners and, in turn, will affect how 

they will be trained.  

Professional Development for Teaching in Next Generation Learning Spaces (NGLS) 

The lack of support is one of the key barriers in adopting technology by practitioners 

within the learning spaces of higher education (Annan, 2008). Indeed, the lack of lecturers’ 

preparedness for the NGLS is alarming since the “teacher factor” is a significant element for 
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success in learning. When lecturers fail to transition into such learning spaces, it may drive 

them to revert to default pedagogies and old ways of teaching despite having state-of-the-art 

technologies and innovative spaces (Imms et al., 2016). 

Morrone et al.’s (2014) study indicated that lecturers using the new learning space do 

not significantly change their pedagogy. This finding is consistent with earlier studies 

conducted by Cooper (1981), identifying that most lecturers’ practices remained unchanged 

despite the environmental change.  

Professional Development Through Experimental Spaces 

 Wilson and Randall (2012) proposed making prototype experimental spaces available 

for lecturers before the timetabling of teaching to help increase their competency in 

technology adoption and provide a contingency for failure. Professional learning is more 

effective if continuous and situated in the workplace (Boud & Hager, 2012; De la Harpe & 

Mason, 2014). Several institutions have taken this approach of having experimental spaces 

for staff to explore and develop their understanding of new technology and the underpinning 

pedagogy required. 

A pioneer in the experimental space is the Learning Grid started by the University of 

Warwick in 2004 (Edwards, 2006). Another facility that offers trials of spaces is Michigan 

Technological University’s Centre for Integrated Learning and Information Technology 

(Urbanek, 2006), which provided various spaces, big and small, formal and informal. 

Flyspace at North Carolina State University (Meeks, 2006) offers meeting spaces containing 

whiteboards and collaborative technology. Furthermore, San Jose State University has an 

Incubator Classroom (Waters, 2007) that caters for up to 50 people with configurable spaces 

and immersive technologies. Lee and Tan’s (2011) Advanced Concept Teaching Space 

(ACTS) in Australia is a next-generation experimental lecture theatre that facilitates active 

communication and interactions between students, lecturers and the learning materials (Lee & 
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Tan, 2011). Such experimental spaces provide lecturers with a “hands-on” learning approach; 

dabbling with space and technology allows room for imagination and recalibration (Harrison, 

2009; Warger & Dobbin, 2009).  

The hands-on experimental space brought about increased collaborative efforts for the 

students and between the supporting and the academic staff (King et al., 2015). In particular, 

flexible space projects such as the Learning Grid allowed lecturers to implement a range of 

pedagogies extending to different learning styles (Monk et al., 2011). Much of the success of 

the Learning Grid is credited to the increased support from the technical staff, creating 

opportunities for the academic staff to develop conditions that accommodate the diverse 

learning needs of students through a range of technologies (Laurillard, 2008). The 

achievement within these experimentally flexible, technologically rich spaces lies in the “safe 

environment” provided for practitioners to test new technologies with the support of technical 

staff. 

Evidently, the preparatory components within the experimental spaces increased 

confidence in the teaching staff and developed technical capabilities (Errington, 2004; Pajo & 

Wallace, 2001). Historically, introducing new technology to support new environments for 

teaching and learning has always been challenging, primarily due to inadequate training and 

lecturers’ apprehension about potential implementation problems (Boethel & Dimock, 1999). 

Traditional professional development approaches have tended to consist of “just in case” 

workshops, which are insufficient and often ill-suited to effect change within the arena of the 

NGLS (Boud & Hager, 2012; Cross, 2010; Feixas & Zellweger, 2010; Hart, 2011; Webster-

Wright, 2009)  

As indicated in this brief overview of the literature, a significant gap exists in 

understanding the links between space, pedagogy and technology (Cleveland & Fisher, 

2014). There is little focus on professional development for lecturers in connecting 
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technology and pedagogy to NGLS (Blackmore et al., 2011). Given the existing gap, 

particularly concerning lecturers’ teaching perspectives in such learning spaces, the study 

reported in this thesis addresses this deficit in subsequent chapters by focusing on polytechnic 

lecturers’ “lived” experiences of teaching in the technology-enhanced NGLS.  

Research Aims and Research Question 

This qualitative study sought to achieve two closely connected goals. First, it aimed to 

understand teaching in the technology-enhanced NGLS in the Singaporean polytechnic 

context. Second, it sought to develop a substantive theory on the polytechnic lecturers’ 

perspectives of teaching in the NGLS using analysis techniques according to the grounded 

theory approach. 

The perspectives study reported in this thesis sought to address the following research 

question: What are the perspectives of polytechnic lecturers about teaching in the technology-

enhanced NGLS? This study was also guided by Blackledge and Hunt’s (1985, p. 234; 

O’Donoghue, 2018, p. 38) perspectives framework, comprising four key components: 

intentions, strategies, significance and outcomes. The following guiding questions stemming 

from the four components provided bearings and direction for the research agenda: 

1. What are lecturers’ intentions for teaching and learning in the new learning space, and 

what reasons do they give for these intentions? 

2. What strategies do the lecturers say they have for realising their aims and intentions, 

and what reasons do they give for utilising those strategies? 

3. What do the lecturers see as the significance of their aims or intentions and strategies, 

and what reasons do they give for this? 

4. What outcomes do the lecturers expect from pursuing their intentions, and what 

reasons do they give for this? 
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Research Methodology 

The connections between the lecturers, space, pedagogy and technology are complex, 

involving personal beliefs and intentions. How lecturers choose to react and interact between 

physical, digital and hybrid formats are not easily understood. Hence, the study reported here 

was conducted within the interpretivist theoretical framework, foregrounding the 

interpretivist paradigm, which explores the individual’s perspectives, subjective meanings 

and sense-making process (Taylor & Bogdan, 1998). For the interpretivist, meaning is 

derived from one’s situation and, rather than being fixed, it is constantly adjusted and shaped 

by the information (Woods, 1992).  

Research Methods 

In accordance with the interpretivist paradigm, the study adopted a qualitative 

research methodology to generate a local theory about the polytechnic lecturers’ perspectives 

of teaching in the NGLS, seeking to capture the lecturers’ “lived” experience. As Woods 

(1983) defined, perspectives are how one makes sense of the world. This research 

investigated the polytechnic lecturers’ perspectives on their “lived” experiences in teaching 

within the NGLS, specifically the virtual learning space.  

The COVID-19 pandemic drove the migration of physical classroom teaching to 

virtual learning spaces almost immediately. Practitioners worldwide had to “relocate” and 

conduct classes online using collaborative and teleconferencing technologies. Likewise, the 

current study was conducted virtually due to the COVID-19 situation through a collaborative 

technology platform of X Polytechnic in Singapore. The unique situation allowed this study 

to gain better insights into the practitioners’ predicament of adopting new technologies and 

transitioning to new learning spaces during this challenging time.  
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Data Collection Methods 

As with most qualitative research, the researcher in the current study was the primary 

instrument for data collection and data analysis (Punch, 2009). Semi-structured interviews 

formed the primary source of data collection and were supplemented by document analysis 

and classroom observations to provide context. A total of nine lecturers at X Polytechnic 

from the School of Applied Science, the School of Business, the School of Design, the 

School of Engineering, the School of Humanities and Social Science, and the Department of 

Innovation & Entrepreneurship were recruited for the study. Data were gathered at multiple 

points to ensure depth in the data collected, exploring the study participants’ perspectives and 

interrogating further the rationales behind their thoughts (Kitzinger, 1995).  

The researcher also used documentary evidence to complement the interview data, 

providing the conceptual density required for an in-depth study (Strauss, 1987). The 

documents included teaching artefacts, such as lesson plans (Appendix J), activity notes and 

digital “post-it” notes on ideas for improvement as suggested by the study participants. 

A mid-point classroom observation was also conducted with all the study participants, 

allowing for further understanding of the complexity in teaching within the virtual space. 

Such observations also provided the prospect of comparisons between datasets in the research 

process (Sapsford & Jupp, 2006). 

Data Analysis  

Grounded theory methods of data analysis were employed, which enabled a rigorous 

and systematic approach to generating a theory for illuminating the complex behaviours and 

perspectives of the lecturers participating in the study (Glaser & Strauss, 1967; Glaser, 1978; 

Glaser, 1992). The researcher employed Charmaz’s (2006) style of coding, including initial 

coding, focused coding and axial coding. Further abstraction of categories was derived from 

the analysis, and diagrams were used to convey ideas and connect the relationships between 
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each category. The data analysis process enabled a substantive theory to be generated, and, 

subsequently, four subsidiary propositions were articulated. 

Significance of the Study 

The study investigated the perspectives of the polytechnic lecturers’ “lived” 

experience of teaching in the NGLS and highlighted the learning-space transition and 

technology adoption process. The outcome of the study can serve as the foundation for future 

research in understanding the change process in the virtual space and informing policymakers 

and practitioners in conceptualising future policies and practices concerning learning space-

transition and technology adoption. 

Specifically, the study offered four subsidiary propositions for policymakers and 

practitioners concerning teaching in the NGLS. The first posits that a positive outlook plays a 

crucial role for practitioners in overcoming challenges in adapting to change. Second, the 

symbiotic relationship between peers plays a vital role in enacting change and maintaining 

psychological well-being. Third, the psychological ownership of “space” is a pertinent aspect 

that affects users’ perspectives and behaviour in the virtual space. Finally, student 

engagement in the NGLS goes beyond cognitive considerations involving social and 

emotional sensitivity. 

Conclusion 

This introductory chapter has presented an overview of the thesis. The remaining 

chapters are now briefly outlined. Chapter 2 provides the background and context for the 

study. In Chapter 3, the literature review justifies this research and locates the area of this 

study within the existing body of work within NGLS research. Chapter 4 describes the 

methodology of the study undertaken. In Chapter 5, the results generated from the data are 

reported. Chapter 6 focuses on the theory of Change in Practice. Chapter 7 enumerates the 
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subsidiary propositions and discussion. Chapter 8, the concluding chapter, summarises the 

contributions and implications of the study for policy, practice and research.  
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CHAPTER TWO: A Review of Context —  

The Transformation of Education and Technology in Singapore  

Introduction 

This chapter provides an overview of Singapore’s educational landscape. More 

specifically, it describes how Singapore has developed from the colonial period to modern-

day Singapore, foregrounding the development of the technology impetus. The commentary 

unveils the reason behind the drive for technological transformation and Singapore’s Smart 

Nation initiative, which propelled the renewal process within the X Polytechnic campus from 

which the technology-enhanced learning space materialised.  

There are four sections to this chapter. The first section examines the history of 

Singapore. The second section depicts the industrialisation of Singapore. The third section 

presents the formation of polytechnic education in Singapore. Finally, the last section 

describes the direction of technology transformation in education. 

History of Singapore 

This section traces the significant period in the history of Singapore from the colonial 

days to the present day. 

Colonial Period 

Singapore was a British colony from 1819. The education system under the colonial 

rule was fragmented, with most schools being English and vernacular schools starting from 

either missionary bodies, private individuals or clan associations (Wilson, 1978). The 

government’s involvement in education was limited, except for a small contribution to the 

expansion of Malay vernacular schools and grants for English schools. The purpose of 

education was to serve the colonial government’s needs in creating human resources for the 

trading port, mostly limited to clerical work (Chelliah, 1960). 
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The State of Education During the Colonial Rule  

An 1870 report commissioned by Governor Harry Ord highlighted the depressed state 

of education in the colony, with English-medium schools producing students who could not 

communicate in English. They could, at best, only perform menial office tasks (F. Wong & 

Gwee, 1980). There was an inclination towards setting up commercial and technical schools 

related to the workplace to provide more competent office workers. However, the idea did not 

take off. One reason was that the climate was not ripe for such institutions since most people 

were preoccupied with their basic survival needs and had little time or energy to attend such 

courses. Subsequently, even when an industrial scholarship programme was established for 

apprenticeships within local firms, it was short-lived and eventually discontinued due to 

decreasing demand (Chelliah, 1960). Instead, it was recommended that such training be 

conducted through English-medium schools for working adults, leading to the opening of 

evening adult commercial classes at Raffles Institution, a local secondary school 

(Kynnersley, 1902).  

In 1938, under the charge of the Deputy Director of Education for Singapore, Harold 

Ambrose Robinson Cheeseman, plans were established to restructure and align education 

more closely to the economy’s needs (Chelliah, 1960). These plans included improving the 

overall curriculum for the vernacular schools, providing free basic education in different 

languages of instruction, aligning the different types of secondary schools and introducing 

vocational education (Chelliah, 1960). The plans were abandoned in 1949 due to strong 

opposition from the Malay nationalists opposing the equal status of other languages in 

schools (Chelliah, 1960). Therefore, the idea of vocational education was also abolished. 

The subject of technical and vocational education frequently appeared as a critical 

recommendation during the colonial rule. However, there was little incentive to promote the 

cause. One key factor was that the colonial government had no intention of creating a 
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manufacturing base in Singapore, eliminating the need for technical and vocational 

education. Another factor was an inadequate provision of basic English-medium education 

for the local population. Therefore, most locals lacked the foundational proficiency in the 

English language to further pursue any more profound knowledge in western science and 

technology (Goh, 2013). Such was the state of education in Singapore during the colonial 

period of rule. 

Post-War  

Singapore remained subject to British rule until the Japanese occupation from 1942 to 

1945. However, people’s scepticism towards the colonial master for security had increased, 

and a wave of decolonisation swept through the nation (H. Wong & Ong, 1995). Through the 

negative experiences of the Japanese occupation, the people of Singapore saw the need to 

fight for their country and not depend on what was considered an incompetent British 

military (Thompson, 2005). The new political awakening in the people led to a surge of 

nationalism and anti-colonial sentiment, leading to the formation of various political parties 

(H. Wong & Ong, 1995). Each party rallied for power as the British forces retreated. The 

British administration gradually relinquished the governance of Singapore in several stages. 

Although Singapore was granted a fully internal self-government in 1959, the British 

administration still controlled external relations and held shared control over several vital 

internal policies, including internal security (H. Wong & Ong, 1995).  

The Merger and Separation 

The anti-colonial and heightened nationalist sentiments paved the way for the first 

general election in 1959. The People’s Action Party (PAP) campaigned for independence 

through a merger with Malaysia (CPDD, 2015). PAP won, and Mr Lee Kuan Yew became 

the country’s first prime minister. In merely four years, Singapore officially became a part of 

Malaysia on 16 September 1963 (CPDD, 2015). The country felt it needed a merger to 
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remain economically viable. Such a merger could provide a common market with access to 

Malaysian resources and offer Singapore basic supplies such as water (Tan, 2008). 

Moreover, the idea of a sovereign, independent Singapore that could survive alone did 

not yet have widespread currency. Hence, the merger seemed to be a path towards economic 

development and growth that could eventually provide a more significant market share for 

industries and increased employment opportunities for Singaporeans. The merger was the 

only way Singapore felt it could fight for its independence against the colonial master. As a 

country, Singapore felt that, with limited resources, the merger was an assured survival 

pathway (CPDD, 2015). 

Nevertheless, the nation under the merger with Malaysia did not see prosperity. 

Instead, it was fraught with difficulties (Tan, 2008). Firstly, the anticipated common market 

failed to happen. Secondly, taxation for goods entering Malaysia was not removed. 

Furthermore, taxation was imposed on goods coming into Singapore from Malaysia (CPDD, 

2015). Thirdly, the Malaysian government members wanted to give “only Malays” privileges 

to improve the social and economic position of the Malays, including free education and 

reserved jobs in the government (CPDD, 2015). PAP was willing to provide free education to 

the Malays but refused to bend for the rest of the demands. As a result, a series of race riots 

between the Chinese and the Malays erupted in 1964 (CPDD, 2015). After two turbulent 

years, Singapore parted ways with Malaysia and gained its independence as a sovereign state 

on 9 August 1965 (CPDD, 2015).   

Independence  

It was against such a backdrop that Singapore gained its independence. The future 

seemed bleak for a small country with hardly any sustainable domestic industries. 

Furthermore, Singapore, plagued with high unemployment, poverty, an increasing population 

and racial disharmony, had no natural resources. The problem was exacerbated by a port with 
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declining activity and a heavy dependence on the former British military bases for 

employment. Moreover, the heterogeneous population of Chinese, Malays, Indians, Eurasians 

and Europeans all speaking different languages and dialects did not add to the equation of 

success. Instead, it added to the racial strife amidst the political instability (Varaprasad, 

2016).  

Adding to the country’s woes, the British government eventually withdrew its forces. 

It closed its bases in two phases, beginning in July 1967, leaving 30,000 direct employees out 

of work and impacting many other indirect service industries that had relied heavily on the 

military presence (Varaprasad, 2016). The British withdrawal was detrimental to the 

country’s economy. Indeed, it was estimated that 25% of Singapore’s Gross Domestic 

Product (GDP) was generated by the former colonial master (Varaprasad, 2016). Besides the 

impact on employment, Britain’s departure also left a significant gap in the supply of skilled 

labour, positions formerly occupied only by British workers. There was an urgent need to 

restructure the education system to fill the need for a technical workforce. A population with 

a low literacy rate and most of its professionals and graduates from the arts and pure science 

disciplines determined that Singapore lacked technical disciplines. Singapore needed a 

miracle to steer through the storm of uncertainty, and only the rapid creation of new 

industries and the growth of technical disciplines could drive development and generate 

employment. 

Industrialisation of Singapore 

The fate of post-independent Singapore did not look promising, but there was a 

glimpse of hope amidst all the pessimistic economic prognoses. Singapore’s strategic location 

and natural harbour were significant advantages. However, most notably, Singapore had a 

team of dedicated, passionate and rational leaders. Under the leadership of Prime Minister 

(PM) Lee Kuan Yew, strict policies were drawn towards solving immediate employment, 
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housing and educational needs. The government under PM Lee positioned itself to attract 

Multi-National Companies (MNC) to set up factories in Singapore. Plans were devised to 

turn Singapore into an industrialised country (Varaprasad, 2016). Accordingly, an industrial 

estate was erected on the western side of Singapore in Jurong. Thus, the Jurong self-

sustaining township attracted workers and young families to this rural part of Singapore. This 

model became the emblem for subsequent industrial estates throughout the country. 

Rapid industrialisation also meant that the country needed to get people to be work-

ready with relevant skills to match the needs of the industry. Preparing the workforce for such 

a feat was a considerable challenge as it required strategic, systematic and decisive ways of 

dealing with race, politics, economics and education problems. Singapore, however, did it 

with the help of more prominent allies, turning to larger industrialised countries, such as 

Germany, for expertise in the manufacturing sector (Winsemius, 1963). Singapore never 

shied away from foreign help, which aided in filling the knowledge gap in industrialisation.  

By the 1970s, there were 400 factories in Jurong and 13 similar industrial estates in 

Singapore (PAP, 1996). PM Lee was often credited with the early identification of 

Singapore’s one resource—human capital—and the implementation of rigorous policies to 

create the conditions for a fair society through meritocracy. This ideology of matching the 

economic and political agenda worked well for Singapore as the nation continued in survival 

mode. The national agenda was placed before the individual; policies in education and human 

resources development were speedily enacted and warmly supported on the ground. 

Moreover, many citizens saw education not just as a way to fuel the industrial needs but a 

way of moving out of the individual poverty cycle.  

The series of events leading to industrialisation paved the way for Singapore to 

develop a technical and vocational education and training institution to accommodate the 

need to have a workforce ready for the industry. The move to develop technical and 



 
24 

 
vocational education led to education reform from the 1960s to the mid-1970s that facilitated 

expanding educational opportunities for vocational teachers and students (Varaprasad, 2016). 

The reform came with a stronger emphasis on mathematics, science and technical subjects to 

meet the needs of industrialised society (Doraisamy & TTC, 1969). However, the general 

school system was still heavily skewed towards general academic education (EPB, 1972). In 

1968, 73% of primary school leavers went into the academic stream, with only 12% choosing 

the technical stream and 15% choosing the vocational stream (TED, 1973). 

Similarly, most (92%) chose the academic stream in the secondary schools, while 2% 

went for the commercial stream, and 6% opted for the technical stream (TED, 1973). The tilt 

towards academic education was problematic, and the government had to address this by 

reorganising the education system. Moreover, with the threat of large-scale unemployment in 

the late 1960s, attributable to the last phase of the British withdrawal, there was a further 

incentive to drive technical and vocational education to improve industrialisation.  

Education Reform 

A new department, the Technical Education Department (TED), was formed in 1968 

to consolidate all the technical and vocational training under the Ministry of Education to 

address the imbalance between academic and technical and vocational education (TED, 1973; 

Varaprasad, 2016). TED worked closely with the Ministry of Labour in apprenticeship 

schemes and took charge of the secondary schools’ technical training, vocational training, 

and training of technical teachers (Varaprasad, 2016). Another significant reform was 

extending technical training in the secondary school track with the early introduction of 

workshop-based subjects through a compulsory programme for all male students and half of 

the female cohort in the first two years of secondary school education. With early exposure to 

technical subjects, that reform resulted in a significant increase in the number of students 

continuing with technical education (EPB, 1972).  
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The economic growth and development that occurred since 1965 have strongly 

focused on raising the technical literacy of its people and supplying labour for the industry. 

However, the 1970s presented another set of challenges—the country needed to find a 

competitive edge against the low-skilled and labour-intensive industries in the neighbouring 

Southeast Asian countries. Hence, from the post-1970s until the 1980s, Singapore offered 

higher value-added and technology-intensive industries (Hampden-Turner, 2009). This 

offering boosted the technical education and training and rapidly equipped workers with the 

necessary skills to make them ready for the new high-valued and technology-intensive 

industry at a national level.  

Once again, Singapore engineered its path to success through education. In particular, 

Singapore’s Economic Development Board (EDB) introduced an innovative way of 

advancing the training process through establishing foreign government-funded technical 

institutes. The move to advance the training process led to the opening of the Japan-

Singapore Training Centre in 1979. Subsequently, in 1982 the German-Singapore Institute 

was opened, followed by the French-Singapore Institute. These internationally funded 

institutes spearheaded the transfer of knowledge and technology and brought a different set of 

authentic pedagogies. One such pedagogy was the “Teaching Factory”. The EDB-led 

Teaching Factory, supported by industry partners, exposed students to authentic product 

development processes and “real-world” problem-solving methodology (Varaprasad, 2016). 

In 1992, the EDB-led programmes were consolidated into the polytechnics (Low, 1995). The 

merger consolidated human resources, experience, expertise and a proven methodology. The 

following section highlights the formation of polytechnic education in Singapore and its 

significance for Singapore’s industrialisation and technological advancement. 

Formation of the Polytechnic in Singapore 
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The pathway to vocational and technical education in Singapore was born out of sheer 

necessity and survival needs. However, it charted the way for polytechnic education in 

Singapore. Although the idea of a polytechnic was mooted in August 1951 before the country 

became independent of its colonial government, Singapore’s first polytechnic, Singapore 

Polytechnic, was established in 1954.  

Since its inception, the first polytechnic’s purpose was to provide training for artisans, 

technicians and engineers to equip existing workers with the skills and knowledge to keep up 

with the industry’s changing technologies. Although the skills, trades and technologies have 

evolved, the purpose behind polytechnic education remains essentially unchanged. In the past 

50 years, the systematic approach to training remains to prepare students for the future 

workforce, fulfilling the country’s economic needs. Today, a total of five polytechnics in 

Singapore prepare students for the workforce — namely, Nanyang Polytechnic (NYP), Ngee 

Ann Polytechnic (NP), Republic Polytechnic (RP), Singapore Polytechnic (SP) and Temasek 

Polytechnic (TP).  

Polytechnic education in Singapore is unique and different from that of Singapore’s 

mainstream academic schools and universities. Although polytechnics, in general, are not 

unique to other parts of the world, they are often known by different names with different 

offerings, ranging from further education to higher education. For example, in France, École 

Polytechnique is a leading research institution, offering a one-year diploma programme with 

an additional three years leading to a degree (École, 2021). Similarly, in the UK, polytechnics 

that used to offer diplomas have been upgraded to autonomous universities offering degree 

programmes (Armstrong, 2008). In the US, the equivalent would be community colleges or 

technical colleges that offer diplomas or associate degree programmes (Pannoni & Kerr, 

2020). In Australia, the Technical and Further Education (TAFE ) sector ("TAFE gears up to 

offer degrees," 2002) is much like the polytechnics in Singapore, offering technical and 
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vocational courses, leading to certificates and diplomas to bridge the gap between school and 

university.  

The polytechnics in Singapore typically admit about 45% of school leavers, offering 

diplomas and specialist diplomas, preparing them for the workforce (Varaprasad, 2016). The 

five polytechnics across Singapore offer 35 different courses, recruiting more than 70,000 

students annually. Polytechnic education delivers a “hands-on” experience for post-secondary 

students, many of them providing dynamic and progressive learning spaces. The polytechnics 

equip students with the skills and competencies needed in the workforce. There is also a 

growing trend for polytechnics to act as a place for continuing education training and 

retraining adult learners. The facilities provided are also more applied in nature, mimicking 

the workplace. Moreover, the polytechnics maintain close ties with industry partners. 

Additionally, key industry partners sit on the advisory boards of the polytechnics to offer 

valuable insights on changing industry trends.  

Technology Transformation 

Singapore’s progress has been linked with technical knowledge and technological 

advancement. Therefore, it is no surprise that the Singapore government has identified the 

current need for the country to be literate in information and communications technology 

(ICT) and targets schools as the starting point in enabling citizens to be familiarised with new 

technology. Accordingly, MOE initiated ICT schemes in five-year phases through the ICT 

master plans in all mainstream academic institutions, including primary, secondary and junior 

college institutions. In summary, Master Plan 1 (MP1), from 1997 to 2002, emphasised 

laying a strong foundation by providing the necessary infrastructure. Master Plan 2 (MP2), 

from 2003 to 2008, focused on a deeper integration into lessons for more interactivity and 

engagement. Master Plan 3 (MP3), from 2009 to 2014, transformed the learning environment 

(Natarajan, Lim, & Laxman, 2021). Finally, Master Plan 4 (2015 and beyond) continues to 
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build on MP1, MP2 and MP3 and extends the focus to the curriculum, using ICT to 

productively develop knowledge through subject mastery, 21st-century skillsets and the 

responsible use of technology  (Natarajan et al., 2021). The idea behind ICT master plans is 

to prepare learners to be future-ready and economically viable. However, when led by 

specific agencies, such ICT endeavours may be sporadic and slow in creating impact. Hence, 

Singapore looked towards digitisation through an integrated approach with a new initiative 

known as the Smart Nation initiative. The Smart Nation initiative will be discussed in turn. 

The Smart Nation Initiative 

On 24 November 2014, the current PM Lee Hsien Loong launched the Smart Nation 

initiative. Smart Nation is described as “a nation where people live meaningfully and fulfilled 

lives, enabled seamlessly by technology, offering exciting opportunities for all” (Au-Yong, 

2014, para. 4).  

Singapore’s vision of a Smart Nation looks at improving and transforming all aspects 

of life, including health care, transportation, education, public safety, housing and elderly 

care through integrated technologies. The nation was called the “smartest of smart cities” by 

Barlow and Lévy-Bencheton (2019, p. 15).  

The vision of a smart nation is one aligned with Singapore’s vigilant calibration of its 

people’s economic, social and physical needs. The vision has been translated into practices at 

the ground level by educational institutions, government agencies and commercial 

institutions. After the launch of the Smart Nation initiative, several polytechnics announced 

their plans to create an intelligent campus with technology partners to improve the experience 

of working and studying at the polytechnics.  

Smart Campus 

A polytechnic on the western side of Singapore initiated a Smart Campus plan 

through the flipped classroom pedagogical model (Bergmann & Sams, 2012). The students 
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were presented with a reversed sequence of lessons. Typically, with the flipped classroom 

approach, the lecturer would create video-based learning modules so that students could view 

them before attending their classroom sessions. These video-based lessons are usually more 

in-depth, offering students a chance to study independently while allowing more classroom 

contact hours for class discussions. It also leverages online learning analytics services and 

tools for lecturers to customise their teaching plans to provide personalised support for 

students, hence, using “smart” technology to improve students’ lives. Subsequently, this 

method was also trialled by some other polytechnics across the island. 

Shortly after, X Polytechnic announced its plan to develop a “smart campus” with the 

help of key technology industry partners. A smart campus utilises technology to enhance the 

experience of studying, teaching and working on the campus. It seeks to improve the quality 

and performance of services on campus, optimise usage, and engage more effectively and 

actively with students, staff and other stakeholders through the connectedness of various 

technologies. 

The X Polytechnic projected the space requirements and changing trends in 

technology and pedagogy in anticipation of the 10-year plan. It was envisioned that the 

pedagogical approach would change to incorporate more student-centred, practice-based and 

technology-enhanced teaching. Hence, the consideration to re-configure spaces and update 

classrooms to “smart classrooms”. The four objectives of the smart classrooms were stated as 

follows: i) empowerment of the student; ii) communication; iii) diagnostics; and iv) 

familiarisation with technology. These objectives will now be considered in turn. 

Empowerment of the Student 

Learning is no longer a linear process depending just on the lecturers. Students can be 

empowered with technology to participate in the learning process at their own pace. Such 
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learning can be realised using technology-enhanced platforms for collaborative learning 

between students and students and teachers and students.  

Communication  

Integrated networked computer systems allow for better connectivity and enhance 

communication between the staff and students. They can also allow for better dissemination 

of information and provide improved feedback channels between staff and students. 

Furthermore, with better networks and connectivity, students can learn from external sources 

such as international partnering institutions’ distance programmes or through 

videoconferencing sessions with industry experts and professionals in the field. 

Diagnostics  

Online platforms allow lecturers to assess students’ performance quickly, and lessons 

can be tailored to suit individual students’ learning abilities according to the diagnostic data. 

Familiarisation with Technology  

It was also envisioned that Information Technology (IT) within the classroom could 

help students gain familiarity with the systems they would be using in their professional lives. 

Some of these technologies, such as videoconferencing, simulation tools, virtual reality and 

augmented reality, are already being used in some industry sectors. 

Also stated in the blueprint is a tiered approach towards planning the smart 

classrooms: 

Basic Classrooms. The basic classrooms allow for everyday teaching, with the 

learning space being technologically enabled with projectors, screens, computers, cameras, 

and accompanying software and hardware. 

Fully Enabled Classrooms. These learning spaces support additional facilities 

beyond a basic classroom. These new classrooms will come with video cameras, 
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microphones, videoconferencing capabilities, and other emerging and innovative 

technologies to allow for engaging learning experiences that mirror the future workplace.  

The new Campus Master Plan aims to provide better connection and collaboration 

with the industry through new technology and innovative spaces to enhance learning. 

Students and lecturers can mingle and communicate in various lecture theatres, laboratories 

and tutorial rooms through well-designed technology-enhanced physical spaces. These 

learning spaces go beyond the formal lecture theatres and tutorial rooms to cater to work-

based learning experiences. The original built environment included a student-managed retail 

store, travel agency and restaurant. However, with the advancement in technology and the 

changing trends in the industry, the new built environment within X Polytechnic will include 

learning enterprises such as advanced manufacturing factories and uncrewed retail outlets 

with automation and artificial intelligence capabilities for teaching and learning. Hence, there 

are implications for the future of practice-based teaching in a more technologically enhanced 

polytechnic.  

However, designing and implementing technology-infused lessons and innovative 

interventions are never straightforward or problem-free. In fact, given a choice, lecturers 

would often be inclined to rely on a simple, tried-and-tested approach to the classroom 

(Tyack & Cuban, 2009). If enacted only at the policy level and not well supported and 

embraced by practitioners, technology-driven environments may result in “changing the soup 

without changing the medicine”. 换汤不换药, a well-known Chinese idiom, signifies a change 

in form but not substance.  

Much effort has gone into planning the infrastructure to effect change, but change can 

only be enacted through the actual transformation of actions. The following scenario was 

envisioned in the latest ideation of the new technology-enhanced learning space. It 
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demonstrates changes in both form and substance in the context of the changing technology 

and the new built environment at X Polytechnic. 

Changing Practice within the NGLS 

In the following scenario envisioned by the X Polytechnic planning team, a lecturer 

attempts to change her practice after discovering that the space has been changed. This 

technology-proficient lecturer is leading an activity for collaborative problem-solving using 

the interactive smartboard in her classroom. She then switches to the teleconferencing mode 

to connect the classroom to an external client, briefing students on the latest industry-

partnered project. The lecturer learns the tools in her own time and creates content that uses 

technology to present principles and concepts, making them more concrete and less abstract. 

She toggles her screen, filled with content that she has created, to a dashboard that presents to 

her the analytics of her students’ online activities she disseminated a few days ago. As she 

plans for the following day’s lesson, she contemplates using various teaching and learning 

strategies in the technology-enhanced learning environment.  

However, this breed of technology champion tends to be rare. The above scenario 

seems unrealistic for the near future of every lecturer teaching in the NGLS, even if the 

lecturer were to be technologically inclined. It takes more than technical knowledge for 

change to take place. The perspectives, values and beliefs of lecturers have to evolve with the 

changing technology and learning space if any change is to be expected. 

Furthermore, findings from MOE’s ICT Masterplans on MP1 and MP2 indicated that 

30% of its teachers under the age of 30 in Singapore’s mainstream teaching force were 

technologically proficient, but that did not necessarily translate to better or more 

effective teaching in the technology-enhanced environment (So, Choi, Lim, & Xiong, 2012). 

Being young and technologically proficient did not necessarily guarantee better applications 

of ICT tools for teaching. There is still a gap between the efficiency of and familiarity with 
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ICT and usage for effective teaching, even among younger and technologically proficient 

teachers. 

Despite having clear ICT Master Plans, MOE schools are not free from the common 

issues of technology adoption and its translation into efficient practices. The five 

polytechnics do not have an overarching ICT Master Plan like the MOE schools as they have 

complete autonomy in their technology directions. Moreover, each polytechnic has its 

specific technology plan and independently conducts professional development programmes 

relevant to ICT.  

Joint Polytechnic Training 

In recent years there have been more collaborative efforts among the five 

polytechnics. One such joint-polytechnic project is the “PolyMall”. Developed jointly by the 

five polytechnics, PolyMall is an online learning portal that allows learners to learn across 

multiple sectors and disciplines. Learners can access various content developed by each of 

the five polytechnics.  

The year 2019 also saw the co-creation of a new polytechnic educators’ training 

programme, the Certificate in Teaching and Learning for Polytechnic Education (CTLPE). 

CTLPE is a programme for new lecturers embarking on a teaching journey in polytechnics. 

The 100-hour programme comprised five focus areas in Curriculum Design & Development, 

Facilitation of Learning, Assessment, ICT-enhanced Teaching & Learning, and Adult 

Learning & Reflective Practice. The inaugural programme launched in April 2019 

consolidated and aligned the training for polytechnic educators. Therefore, the new 

programme is conducted by educational developers from the five polytechnics. The current 

programme includes a few units in designing for online interactivity and mapping pedagogy 

and technology. However, it does not have modules that prepare lecturers to teach in 

technology-enhanced learning spaces. It also does not have any modules on integrating the 
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virtual experience with the face-to-face components, which are increasingly common within 

the polytechnic landscape. Furthermore, polytechnics currently do not have a common 

framework informing the use of educational technology like the MOE’s ICT Masterplan. 

Future joint polytechnic projects would need a more holistic and integrated approach for 

technology implementation. Inevitably, it would require a more concerted and cohesive 

approach with a specific understanding of the human activity behind the technology adoption. 

Technology is never merely a neutral or objective mechanism; it is the product of the 

human activity embedded within our lives, and it takes on the meanings we make of it. It 

entails the values, ethics and power of the people implementing it. The study reported here 

sought to understand the lecturers’ perspectives, whose learning space has changed due to 

technology, but their purpose of preparing students for the future workforce remains 

unchanged.  

Conclusion 

The tracing of Singapore’s history from its colonial days to the present adds a 

dimension to the historiography of Singapore from a scientific, technological, societal and 

educational perspective. It demonstrates the impact of colonial rule and post-war Singapore’s 

struggle with independence and how the public felt education would be an apparent 

transformative factor in ensuring a better life.  

Accordingly, this chapter presented a brief insight into the narrative behind 

Singapore’s emphasis on technology, tracing the history of post-war Singapore to modern-

day polytechnic education to offer a contextual understanding of the driving force behind the 

technology transformation.  
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CHAPTER THREE: Literature Review 

Introduction 

A growing trend is emerging within the landscape of learning spaces, with many 

educational institutions worldwide channelling their funds towards building technology-

enhanced learning spaces (TELS) (Van Horne et al., 2012). This enthusiasm can be attributed 

to the call for the reimagination of teaching approaches through flexible, inclusive technology 

that will allow for borderless collaborations to prepare learners for the 21st century (Benade, 

2017; Blackmore et al., 2011; Fisher, 2005; Nair & Fielding, 2005; Tanner, 2009). With such 

attention and expectations levelled at technology-enhanced learning spaces, it is surprising 

that there is a lack of formal research on such learning spaces, especially relating to their 

inhabitants (Ellis & Goodyear, 2016; Lee & Tan, 2011; Yu, Vermunt & Burke, 2020). 

A review of the literature on learning spaces shows that most of the studies 

undertaken have been on space design and the condition of the learning spaces. However, few 

have been conducted on teachers and their practices (Temple, 2007). Moreover, Lee and Tan 

(2011, p. 3) noted that: ‘while there has been much attention devoted to the design of learning 

spaces over recent years, evaluations of learning spaces have been limited in depth, rigour, 

and theoretical grounding, and heavily reliant on informal or anecdotal evidence’. It is 

observed that studies in this area are conceptually fragmented, with one end of the spectrum 

aimed at informing planning and management practices, inclining towards quantitative and 

monetary measurements (Ellis & Goodyear, 2016). The danger of doing this is neglecting the 

detailed features of the spaces, including those of the inhabitants, which could be valuable for 

informing, planning, managing and policy implementation. The other end of the spectrum 

comprises studies concerning characteristics of students’ learning activities, their learning 

experiences and learning outcomes within the learning spaces. Nevertheless, more effort 

could be channelled towards interrogating the practitioners’ perspectives, giving a complete 
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picture of the academic community and its practices. Recommendations by the Centre of 

Research Development in learning landscapes in higher Education (CERD, 2010) proposed 

that learning space evaluation should focus on “the social and pedagogic rather than the 

financial and the material and the development of outputs are more relevant to the academic 

community than cost-based measures” (p. 47). Essentially, there is a lack of empirical studies 

considering the relationship between space, technology, and pedagogy (Barrett & Zhang, 

2009; Jamieson, Fisher, Gilding, Taylor, & Trevitt, 2000). The shifting assemblages between 

space, pedagogy and technology are complex and demand in-depth study (Ellis & Goodyear, 

2016). Failure to consider these elements within the space and how they relate to practitioners 

renders an incomplete picture within the body of literature on technology-enhanced learning 

spaces. 

A significant gap exists in understanding the links between space, technology, 

pedagogy and the people involved (Cleveland & Fisher, 2014). This notion is also consistent 

with Blackmore et al.’s (2011) review, which found little focus on the importance of 

pedagogy and support for lecturers in connecting pedagogy and technology to the new 

learning spaces. Joy et al. (2014) also noted that many of these technology-enhanced learning 

space initiatives are usually learner-centric, offering support to help students enhance their 

learning experience. However, rarely are such efforts directed towards providing support for 

the teaching faculty. 

The study reported here aimed to consider the existing gap and investigate the 

lecturers’ perspectives about their “lived” experience in teaching in the next generation 

learning space (NGLS). From the lens of the lecturers teaching within the new learning space, 

the study sought to elicit their realities, viewpoints, objectives, strategies and what they saw 

as significant while working in such new learning environments, which straddle space, 

technology and pedagogy.  
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This chapter reviews the literature in the field of technology-enhanced learning spaces 

and is organised according to four sections:  

• Section 1: Definitions 

• Section 2: Overview of Three Frameworks: Knowledge, Learning Space Design 

and Curriculum Design  

• Section 3: Review of Empirical Literature: Effective Teaching and Learning, 

Active Learning, Experimental Learning Spaces, Designing and Managing Hybrid 

Learning Environments and Professional Development 

• Section 4: Conclusion 

Definitions 

The term “technology” can be confusing as it is understood in different ways by 

different people. It can be conceptualised as an affordance, artefacts or even a social effect. 

Affordance refers to “the perceived and actual properties of the thing, primarily those 

fundamental properties that determine just how (the) thing could possibly be used” (Norman, 

1988, p. 9). However, research in learning technology rarely draws from such positions; 

instead, much research in this field takes on myriad, naïve and common-sense conceptions of 

technology, insufficient for the notion of emerging technologies. Furthermore, the 

inconsistency in the definitions makes it challenging to draw any claims or relations about 

technology to ideas about learning (Oliver, 2013). Often, researchers in educational 

technologies lament the vagueness of the terminology used (Oliver, 2016). Furthermore, 

Waxman et al. (2003) discovered a general lack of quality in some studies relating to 

educational technology (Waxman et al., 2003). Their meta-studies analysis found that, out of 

the 200 educational technology studies conducted between 1997 and 2003, only 42 could 

meet their standards for inclusion (Waxman et al., 2003). A closer examination revealed that 

what could have possibly caused confusion over the findings was the widely varied way 
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technology was defined (Siddall, 2016). Hence, it is appropriate for this literature review 

chapter to include the definition of technology accordingly. 

Definition of Terms 

The Oxford dictionary offers three definitions of technology: 

1. The application of scientific knowledge for practical purposes, especially in the 

industry. 

2. Machinery and equipment developed from the application of scientific knowledge. 

3. The branch of knowledge dealing with engineering or applied sciences. 

The first definition has been used in the current commentary as it is the closest to 

describing technology as a cause and relates to the user and its purpose (Oliver, 2016). This 

definition has a direct relation to affordance. 

The following definitions of learning spaces utilising technology were also identified 

in the review of the literature. 

Technology-Enhanced Learning Spaces (TELS)  

TELS are defined as those spaces which “encompass the full range of places in which 

learning occurs, from real to virtual, from classroom to chat room” (Brown, 2005, p. 4).  

Virtual Space  

Virtual space is any location where people can meet using networked digital devices 

(Brown, 2005, p. 3). 

Blended Synchronous Learning Environment (BSLE) 

 A BSLE is defined as learning and teaching whereby remote students participate in 

face-to-face classes via rich media synchronous technologies, such as teleconferencing, web-

conferencing or virtual worlds (Bower et al., 2015). 

Hybrid Learning Space 
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A hybrid learning space combines both face-to-face and online learning through 

communication technology that allows access to learning concurrently (Fullan & Quinn, 

2020). 

The above definitions serve as a guide for understanding the thesis when references are made 

to these learning spaces. The following section presents an overview of relevant theoretical 

frameworks, namely the knowledge framework (Table 1), the learning space design 

framework and the curriculum design framework (Table 3). These theoretical frameworks 

have significant relevance for practitioners teaching in TELS. 

  



 
40 

 
Table 1 

A summary of the knowledge frameworks 

 
Authors Location Methodology Key Findings Topic 

 
 

Koehler et 
al. (2013) 
 

United States 
of America 

Sample size = 4 
(teachers) + 13 
(students) 
 
The survey design 
participants  
completed an online 
survey four times 
during the course of 
the semester. 
 
 
 

The theoretical framework for 
technological pedagogical content 
knowledge (TPCK) has significant 
implications for teachers’ professional 
development. 
It is necessary to teach technology in 
contexts that honour the rich 
connections between technology, the 
subject matter (content) and the means 
of teaching it (the pedagogy). 
 
 

TPCK framework 

Porras-
Hernandez 
& Salinas-
Amescua 
(2013) 
 

Mexico 
 

Sample size = 10 
participants 
 
Grounded theory 
research 
 

Building on the existing TPCK 
framework, this TPCK extension 
provides a more complex articulation 
of the context within the TPCK 
framework, thus enriching the original 
framework. 
 

TPCK framework 
(context) 
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Overview of Three Frameworks: 

Knowledge, Learning Space Design and Curriculum Design  

Knowledge Framework: Understanding the Domains of Influence through the 

Technological Pedagogical Content Knowledge (TPCK) 

New technologies within learning spaces can be complex and confusing for a lecturer 

teaching in these environments. The theoretical framework of TPCK (Koehler et al., 2013) 

was reviewed to understand further how lecturers can be better prepared to work in such 

environments (Table 1). TPCK is a framework that describes the kind of knowledge needed 

by a lecturer for effective pedagogical practice in a technology-enhanced learning 

environment and the context in which the lecturer operates. This framework proposes that the 

effective integration of technology for specific content or subject matter requires 

understanding and negotiating relationships between the three components: technology, 

pedagogy and content. Koehler et al. (2013) believe that intentional teaching with technology 

can be implemented by integrating the three core components, considering the wide 

variations in the extent and quality of educational technology integration. For example, some 

new learning spaces would inevitably engender new technologies, and lecturers may not 

readily integrate them into their teaching. Hence, understanding content, pedagogy and 

technology and the relationships between and among them could allow for more effective 

technology integration within teaching practices. 

A further review of the revised TPCK framework proposed by Porras-Hernández and 

Salinas-Amescua (2013) (Table 1) highlighted the contextual influence on integrating 

technological and pedagogical knowledge. Porras-Hernández and Salinas-Amescua’s 

framework provided a more concise way to understand the contextual factors that influence 

the teacher’s choice of pedagogy. Essentially, these factors are the domains of influence that 
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either change pedagogy or hamper it. Porras-Hernández and Salinas-Amescua (2013) 

expressed these levels as macro, meso and micro. Each of these levels is discussed below. 

Macro Level 

External factors have a definite influence on the use of technology and pedagogy 

within educational institutions, but the extent to which they bring about a transformational 

shift may be complicated. Chapter Two of this thesis expounded on how policies and political 

directives impact Singapore’s educational institutions. Emerging technology, government 

policies, pandemics, emerging pedagogy, and the like ( Porras-Hernández & Salinas-

Amescua, 2013) are examples of the macro-level external factors influencing teaching 

practice. These factors have significant implications for how educational institutions and 

lecturers respond to these influences. The next level of influence refers to the meso level. 

Meso Level 

Influences from institutional policies, structures, built environments, communities of 

practice and an institution’s signature pedagogy are critical factors that could possibly cause 

changes and mindset shifts in technology transformation (Porras-Hernández & Salinas-

Amescua, 2013). 

As an old Chinese saying goes, “treating the symptoms without acknowledging the 

root cause” ignores the contextual factors. Like the human body, the educational institution is 

a collective whole within its parts, affected by its immediate environment.  

Good institutional policies that help practitioners acquire essential skills “on the job” 

through institution-led experimental spaces tend to be successful organisational influences. 

Although top-down in the directive, such policies have implications for the personal domain, 

especially professional development. This contextual influence will be further elaborated in 

the section on experimental spaces, providing insights into how such experimental spaces in 

universities have been executed and how these spaces benefited the users.  
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In contrast, policies fail most disastrously in education innovations when there is a 

lack of understanding about the nature of the people involved (Hargreaves, 1993). Some time 

ago, Hargreaves argued that the critical reason for this failure is as follows: 

in grafting new ideas onto schools, we do it with so little knowledge about the 

nature of the everyday world of teachers, pupils and schools that our attempted 

grafts (and various forms of major and minor surgery) merely arouse the ‘anti-

bodies’ of the host which undermine our attempts to play doctor to an 

educational patient. (Hargreaves, 1993, p.149–150) 

Micro Level  

As suggested by Hargreaves, it is necessary to learn about the nature of the 

inhabitants of the educational institution at the micro level. At the micro level, personal 

factors, such as teacher beliefs about knowledge, the environment, technology acceptance, 

personal capacity and career aspirations, have definite implications for change (Porras-

Hernández & Salinas-Amescua, 2013). Teacher belief impacts the professional identities of 

teachers and hence will be discussed in the following section. 

Teacher Belief. Teacher belief has been labelled as a ‘messy construct’ (Pajares, 

1992). Nevertheless, it is a crucial area to understand in order to enact change. The difficulty 

lies in that the definition has been poorly conceptualised. Although closely related, teacher 

belief and teacher knowledge are two differing constructs. Calderhead (1996) suggested 

seeing beliefs as ‘suppositions, commitments and ideologies’ and knowledge as ‘factual 

propositions and understanding’ (Ertmer, 2005, p. 715). Scholars have concluded that beliefs 

are far more impactful than knowledge in determining how individuals behave and operate 

(Griffin & Ohlsson, 2001; Kagan, 1992; Pajares, 1992). However, Ertmer et al. (2012) 

claimed that teachers’ beliefs about classroom technology did not always match their 

classroom practices. Pajares (1992) suggested it is inherently challenging to measure beliefs 
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accurately as contextual factors interfere with teachers’ ability to apply their beliefs in 

practice. As belief appears in a tacit form, understanding teachers’ beliefs requires making 

inferences based on hearing what teachers say and seeing their actions and intentions (Kane 

et al., 2002). Broader and general beliefs differ from educational beliefs (Pajares, 1992). 

Therefore, it is essential to highlight the specifics of educational beliefs, such as knowledge, 

self-perception, self-worth and self-confidence when operating in new learning spaces 

(Pajares, 1992). As the construct of belief is strongly tied to teachers’ beliefs regarding 

competence, the construct of teacher knowledge is now considered. 

Teacher Knowledge. According to Koehler et al. (2013), the teacher knowledge 

required to work within the technology-enhanced environment does not involve content 

knowledge alone. It also requires the acquisition of new knowledge of the technological and 

pedagogical kinds. Teaching in the new learning space with new technologies requires a 

different kind of approach. These changes affect the pedagogical design of the classroom 

(Witze et al., 2013), thus demanding specific knowledge (Bower et al., 2015). A different 

type of learning environment requires different types of knowledge. Teachers in the new 

learning spaces must acquire new knowledge to make pedagogical changes, requiring a 

simultaneous effort of learning and adapting their teaching materials to maintain the quality 

of teaching (Lightner & Lightner-Laws, 2016). It also means that the lecturers’ quality of 

teaching depends on their competence in using the technologies within those spaces (Bower 

et al., 2015). For such competence to be developed, lecturers must continually and actively 

expand their technological knowledge (Grant & Cheon, 2007; Weitze & Ørngreen, 2013). 

The complex nature of the technology-enhanced learning spaces puts a heavy 

responsibility on lecturers’ pedagogical and technological knowledge beyond their subject 

speciality. However, rarely are professional development programmes devoted to developing 

both pedagogical design and technological proficiencies (Mckenney et al., 2015). 
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Consequently, most lecturers resort to coping with such challenges highly influenced by 

intuition, existing knowledge and external priorities, such as examination requirements 

(Boschman, McKenney, & Voogt, 2014). The next section reviews a conceptual framework 

that considers the intersection of pedagogy, space and technology. 

Learning Space Design Framework: Pedagogy, Space and Technology (PST)  

This section reviews a significant contribution to the scholarship of learning space 

design, namely, a conceptual framework for designing learning space. Radcliffe et al.’s 

(2008) framework considers the relationship between pedagogy, space and technology in an 

interrelated manner. This framework (Table 2) aims to gather evidence to support the design 

of new learning spaces. The framework also helps evaluate learning spaces based on the 

pedagogy, space and technology anchored in the belief that learning space tends to shape 

people’s actions, influencing teaching and learning. Spaces are seen as either constraints or 

opportunities for certain types of technology. Technology can also influence the way spaces 

are used. All three are interdependent and intricately connected. It is posited that pedagogy 

must be the first consideration (Radcliffe et al., 2008). However, Ellis and Goodyear (2016) 

claimed that the PST framework does little in providing the critical distinctions between the 

practitioner’s intended and enacted pedagogy versus the learner’s activity. 
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Table 2 

PST Framework (Radcliffe et al., 2008) 

  
Life-cycle Stage 
 

  
 
Focus 

 
Conception and Design 
 

 
Implementation and 
Operation 

Overall What is the motivation for 
the initiative? 

What does success look 
like? 

Pedagogy What type(s) of learning and 
teaching are we trying to 
foster? Why? 

What type(s) of learning and 
teaching is (are) observed to 
occur? What is the 
evidence? 

Space (including 
environments, furniture 
and fittings) 

What aspects of the design 
of the space and 
provisioning of furniture 
and fittings will foster these 
modes of learning and 
teaching? How? 

Which aspects of the space 
design and equipment 
worked, and which did not? 
Why? 

Technology 
(ICT; lab and specialist 
equipment 

How will technology be 
deployed to complement the 
space design in fostering the 
desired learning and 
teaching patterns? 
 

What technologies were 
most effective at enhancing 
learning and teaching? Why? 

 

Moreover, it is purported that the guiding questions posed by the framework, when 

answered, do not offer any direction in deriving any actionable outcomes. There are also no 

ways to assess if the answers are favourable towards achieving a positive outcome (Ellis & 

Goodyear, 2016). The PST model (Table 2) may provide an appropriate direction for 

reviewing the relationship between pedagogy, space and technology, but it is limited as a 

practitioner’s guide. The consideration of what the lecturer does after answering those 

questions is missing. Furthermore, what is a PST framework without considering the social 

factors and activities occurring within the intricate space between pedagogy, space and 

technology? Indeed, learning is a social process augmented by human interaction and 
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communication within the various conceptions of learning spaces. Hence, a broader 

conception of the places for learning may be required.  

Incidentally, Radcliffe et al.’s (2008) earlier model of learning spaces offered a more 

comprehensive perspective expanding the view of the different configurations of places for 

learning. Figure 1 illustrates the relationships between various spaces, people and learning 

modalities. Illustrating a spectrum of places for learning (Figure 1) is beneficial in 

understanding the myriad activities within different spaces. The elaborated visualisation of 

the extended learning spaces offers a good starting point for considering how the spaces 

relate to one another. Nevertheless, the learning spectrum in Figure 1 still lacks the intricate 

details that highlight how and what practitioners do to reimagine their practices and 

conceptualise the learning design needed to reconfigure the spaces, artefacts and tools to 

allow for a new conception of technology for learning. Understanding how practitioners 

make sense of the new learning environment and their decisions is critical for understanding 

their perspectives. 

Figure 1 

‘Place for Learning’ Spectrum (Radcliffe et al., 2008)  
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Curriculum Design Framework: Connecting the Formal and Informal Spaces through 

the Boundary Activity-based Science Curriculum (BAbSC) 

In comparison with Radcliffe’s framework (2008), Sun and Looi’s (2019) framework 

offers more details about what the practitioners do within the “in-between” spaces, such as 

formal and informal and home-based activities and school-based activities. It is noted that 

Sun and Looi’s (2019) framework has a direct implication for curriculum design since it 

considers the crossover between the spaces supported by the technology and proposes design 

principles for curriculum design, known as the BAbSC. Sun and Looi (2019) asserted that 

while learning activities in informal spaces are integral, they are often regarded as 

supplementary. Therefore, efforts have been sporadic and transient. In addition, there is a 

lack of a framework to guide educators in developing a curriculum to connect the learning 

between different types of learning spaces with the intended technologies. While such 

learning activities may be performed, the specific learning objectives are often not clearly 

established (Sun & Looi, 2019).  

Lecturers in new learning spaces, considering the old and new and formal and 

informal learning activities in physical and virtual spaces, face the same predicament as Sun 

and Looi (2019) have described. The diagram below (Figure 2) illustrates how “boundary 

activities” could serve as a connection between formal and informal learning contexts. 

Conceptually, the boundary activities act as “bridges” that provide the nodes that connect the 

formal and informal learning spaces (Sorensen, 2009). For instance, learners in the virtual 

space may not encounter a seamless learning experience while traversing between face-to-

face and asynchronous sessions, resulting in them feeling disconnected. The practitioners 

need to think about the boundary activities or objects to design a seamless experience for the 

learners. The boundary object may come in either abstract or material form generated from 

the formal and informal interactions. For example, it could be a concept introduced in the 
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classroom that extends through elaboration outside the classroom, or it could be a physical 

object like an artefact created in class and further refined out of the classroom. 

Figure 2 

Illustration Demonstrating Border Activities With Border Objects (Sun & Looi, 2019) 

  

Sun and Looi suggest that aligning the different activities, materials or objects within 

the continuum of the new learning spaces allows for a better curriculum design. Sun and 

Looi’s (2019) Hong Kong-based study used two web-based platforms in science education as 

a medium to run the boundary activities. In other words, the web-based platforms supported 

the students’ in-classroom activities and out-of-classroom activities and acted as a bridging 

tool. The Hong Kong study highlighted the conception of the boundary object in technology-

enhanced learning spaces to provide enhanced and seamless learning experiences, allowing 

for a purposeful curriculum design to improve learning. Such articulation allows practitioners 

to make sense of the different contexts within the different spaces and purposefully design a 

seamless learning experience. 
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Table 3 

A summary of the Space Design and the Curriculum Design Conceptual Frameworks 

 
Authors Location Methodology Key Findings Topic 

 
 
Radcliffe et al. 
(2008) 

 
Australia 

 
Sample size: 18  
Case studies: The case study is a final part 
of a bigger project to design and develop a 
framework for NGLS. 
The project tracked the process and 
outcomes of three generations of 
collaborative teaching and learning spaces 
at The University of Queensland.  
 

 
The framework highlights the 
relationship between the three 
dimensions (PST) in 
informing the conceptual 
design and post-occupancy 
evaluation of learning spaces. 
 

 
PST 
framework 

Sun and Looi (2019) Hong Kong Sample size: 37 
One group pre-test–post-test quasi-
experimental research design 

The framework articulates a 
seamless continuation of 
learning through well-
designed boundary objects 
across different learning 
spaces, in and out of 
classrooms. 
 

Seamless 
learning 
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Table 3 (above) summarises the two design frameworks reviewed in this section. The 

next section examines empirical literature regarding key pedagogical approaches within the 

NGLS, considered essential for successful learning. 

Review of Empirical Literature 

This section reviews empirical literature relating to effective teaching and learning, 

active learning, experimental learning spaces, designing and managing a hybrid learning 

environment, and the impact of COVID-19 on professional development. Table 4 below 

summarises the seven empirical studies reviewed in this section, including the authors, 

publication year, location, study design, methods, participants and study findings. 
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Table 4 

A Summary of Empirical Studies 

 
Authors 
 

 
Location 

 
Methodology 

 
Key Findings 

 
Topic 

 
(Gaffney et al., 
2010) 

 
United States of 
America 
North Carolina State 
University started the 
SCALE-UP project 

 
Large scale mixed-method 
research, including early 
implementation and an 
expanded follow-up study; a 
sample size of 16,000 students 
and multiple universities. 
 

 
There were remarkable 
improvements in student learning 
and engagement in SCALE-UP 
studies. 

 
Active 
learning/flipped 

Dori et al. 
(2003) started 
TEAL  

United States of 
America 
Massachusetts 
Institute of 
Technology 
 

An extended study from the 
initial SCALE-UP study 
 

Technology-enhanced learning space 
can enhance students’ understanding 
of concepts. 

Active learning 

PAIR-up 
(Brooks, 2012)  

United States of 
America 
University of 
Minnesota  

Sample size: 372 (students) 
10 (instructors) 
Quasi-experimental study 

Space type shapes teacher and 
student behaviours, especially 
concerning student–student and 
staff–student interactions. 
 

Active learning 

Xu et al. (2019) University of Hong 
Kong  

Sample size: 48 
Qualitative study, grounded 
theory research 

The appropriate use of pedagogies is 
necessary to reap the full effect of 
technology-enhanced learning 
spaces. 
 

Active learning 
in technology-
enhanced 
spaces 
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King et al. 
(2015) 

United Kingdom 
University of 
Warwick, Coventry 

Sample size: 119 case studies 
 

The range of technologies in the 
flexible spaces creates opportunities 
for teachers to develop multiple 
opportunities to respond to 
individual learning needs. 

Experimental 
space 

Lee and Tan 
(2011) 

Australia 
The University of 
Queensland 

Mixed-method design: 
Interviews, class observations, 
online surveys and 
administrative reports 

There is a need for more active 
engagement from stakeholders in 
analysing and reimagining future 
spaces. 

Advanced 
concept 
teaching space 
(experimental 
space) 
 

Wang and 
Huang (2018) 

Singapore 
National 
Institute of Education, 
Nanyang 
Technological 
University 

Sample size:  
22 (students) 
A qualitative study of 
observations and student 
reflections 

The lecturer must give balanced 
attention to the two groups of 
students (face-to-face and online), 
and learning activities must be 
redesigned for the two groups. 
 

A blended 
synchronous 
learning 
environment 
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Effective Teaching and Learning 

Research has shown that students learn more effectively through active engagement 

and interactions (Bligh, 2000; Penner, 1984; Ramsden, 1992). According to Hadgraft and 

Dane (2014, p. 103), effective teaching and learning in formal higher education classrooms 

consist of six characteristics, namely, they: i) promote student activity through active 

engagement with content, resources and choices, considering the diversity of learning styles; 

ii) encourage teachers to view teaching from students’ perspectives and build meaningful 

relationships; iii) are socially constructed; iv) foster deep learning that encourages 

independence; v) are contextualised with an understanding of students’ prior knowledge; and 

vi) involve the teacher providing effective and timely feedback and appropriate methods of 

assessment (Dane, 2014).  

For effective engagement to happen, one of the critical factors is social interaction 

(Jamieson et al., 2000; Oblinger, 2005). Without social interaction, many of the above 

characteristics recommended by Hadgraft and Dane (2014) may not occur. An example of 

effective engagement through social interaction is the Nanyang Technological University’s 

down-sized 108-seater lecture theatre (Tow, 2018), allowing more personalised interactions. 

Progressively, educational institutions are beginning to recognise the social aspect of 

learning. According to the social constructivist perspective, social interaction is an essential 

component of the knowledge construction process (Vygotsky, 1978). Learning is a social 

process, and when students can critically discuss and co-construct with their peers, learning is 

enhanced (Hunter et al., 2007). Social learning spaces help facilitate such interactions 

(Matthews et al., 2011). Along with physical spaces, the social space has significant 

implications for effective teaching and learning (Jamieson, 2003; Oblinger, 2005).  

It may be argued that the setup within traditional spaces does not merely promote 

teacher-led instruction but also inhibits social interactions that can hamper effective teaching 
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and learning. The traditional classroom arrangement with the teacher at the front reinforces 

the idea of the teacher as the authoritative figure (Jamieson et al., 2000; Jamieson et al., 2005) 

and limits social engagement. Technology-enhanced learning spaces with the flexibility of 

both online and physical resources have the advantage of supporting various types of learning 

activities (Fisher, 2005). Moreover, these sorts of flexible spaces can facilitate teaching to 

shift from a predominantly teacher-centred approach to one that is more student-centred and 

prompt practitioners to reconsider their roles and the relationship between staff and students 

(Warger et al., 2009). 

In the environment of a passive class, students, though physically present, might be 

“digitally elsewhere” when disengaged (Hadgraft & Dane, 2014). Laurillard (2002) argues 

that if we buried the years of traditional teaching and were asked to start from scratch to 

reimagine teaching, traditional lectures would not be the definitive choice. The changing 

landscape of learning beyond the traditional classroom may give an impetus for educators to 

redesign teaching and examine the kind of engagement required to nurture the curious minds 

of the next generation in a volatile world. Unequivocally, this will demand that practitioners 

make changes using active learning instructions to engage a new breed of learners through 

the new learning environments. 

Active Learning  

Flipped Model 

One notable active learning pedagogy is the flipped model, designed to aid active 

learning for better engagement. Reflecting the socio-constructivist epistemology of learning, 

underpinned by the social constructivist theories of Lev Vygotsky (1962) and John Dewey 

(1956), the flipped model requires a participatory approach. Social constructivism expounds 

that learning occurs through problem-solving and active explorations and is collaborative and 

cooperative (Johnson, 1975). The participatory approach is student-centred and focuses on 
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“student acquisition” as the pedagogical basis. Proponents of the new learning spaces have 

readily appropriated the student-centred flipped model as the effective partner in the 

technologically enhanced learning environment (Carr & Fraser, 2014). The flipped classroom 

model, as a partner of NGLS, offers video learning through self-paced e-lectures, and the 

original lecture time is used for collaboration, elaboration and discourse.  

An early example of such a practice was in the mid-90s when North Carolina State 

University started the SCALE-UP project. The impact of SCALE-UP has been truly 

transformative, revolutionary and ahead of its time (Gaffney et al., 2010). In this flipped 

model introduced during the mid-90s, class content was read outside the class, and learning 

activities involved students working together in and across teams. The SCALE-UP model is 

one of the most widely adopted and well-known active learning models within the 

technology-enhanced learning spaces (Beichner, 2014). The SCALE-UP project focuses on 

redesigning both the space and the curriculum for physics instruction. The new design 

incorporates spaces with “cabaret-style” seating for students, integrating three computers on 

each table with nine students divided into three groups. This model has proved to be 

successful, with more than 150 institutions worldwide adopting the model. Students engage 

with the learning resources and online quizzes before class in a collaborative learning 

environment (Beichner, 2014; Beichner et al., 2007). The findings from the SCALE-UP 

research support the view that students should collaborate on interesting tasks and be deeply 

engaged with what they are studying. SCALE-UP researchers believe the approach works 

because of the social interactions between students and teachers. As more and more 

instruction is conducted virtually via technology, it is increasingly crucial to consider 

building relationships within the face-to-face environment. In this case, the SCALE-UP 

flipped model allows for relationship building and human interactions.  
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At about the same time as the SCALE-UP project, the Massachusetts Institute of 

Technology (Dori et al., 2003) started Technology-Enhanced Active Learning (TEAL), a 

version of a flipped model, for its large cohort of introductory courses in Physics. TEAL also 

utilised media-rich software for simulation and visualisation. The project focused on 

technology, space and curriculum changes, using an active learning approach. Mini-lectures, 

simulations and hands-on desktop experiments were organised through collaborative learning 

(Dori et al., 2003). The course design was based on the following premises: i) interaction 

between teacher and student is an essential factor in promoting learning; ii) interaction among 

students is another factor in promoting learning; iii) active learning is better than passive 

learning; and iv) hands-on experience with the phenomena under study is crucial (OEIT, 

2011). The project demonstrated that the interactive interventions significantly enhanced 

students’ understanding of the subject (Dori et al., 2003). TEAL’s success inspired many 

other adaptations in various countries, such as Australia (Fisher, 2010), Taiwan (Shieh et al., 

2011), Hong Kong (Salter et al., 2013), Korea (Park & Choi, 2014) and Malaysia (Hassan et 

al., 2015). A more recent iteration of the active learning approach can be seen in the 

University of Hong Kong study, where technology-enhanced collaborative classrooms were 

used (Xu, Chiu, & Ye, 2019). The qualitative study consisted of a sample size of 48 

postgraduate students, proposing a theoretical model to describe the process and students’ use 

of technology-enhanced collaborative learning spaces. The research findings revealed that the 

appropriate use of pedagogies is necessary to reap the full effect of technology-enhanced 

learning spaces. Furthermore, when pedagogies were not appropriately administered, the 

effects of such learning spaces gradually diminished (Xu et al., 2019). 

Another flipped model used by the University of Minnesota (UoM), known as the 

Partner, Assess, Integrate and Revisit (PAIR-up) model (Brooks, 2012), is a collaborative 

student-centred learning approach with flexible classrooms using students’ own devices 
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(Brooks, 2012). Based on the PAIR-up model, UoM conducted a quasi-experimental study. 

The same instructor taught the same curriculum to two cohorts of first-year biology students 

in two different learning spaces. This study allows for comparisons between the two learning 

spaces: the traditional and the new. The findings reported that space type does shape teacher 

and student behaviours, especially regarding student–student and staff–student 

communications and interactions (Brooks, 2012).  

The compelling findings from the three studies (SCALE-UP, TEAL and PAIR-up) 

concluded that the space type shapes teacher and student behaviours, especially where human 

connections are concerned. One thing that stood out from the three studies was a significant 

change on the part of the teacher, from a transmitter of knowledge to one who facilitates the 

learning process. The more learning spaces become dynamic and situational, the more the 

teaching shifts from the transmissive mode to one that is more constructive and collaborative. 

Learning becomes increasingly ubiquitous with new technology and calls for more diverse 

practices, where practitioners must be enablers of the learning process and not just deliverers 

of content. Inevitably, it requires teachers to be skilled in technology and make appropriate 

changes in their educational practices (Georgina & Olson, 2008). Technologies can bring 

along with them new affordances, but how changes in practice are enacted is not 

straightforward. Teaching in the NGLS is more than just the technology tools and the 

learning environment; it requires the practitioners to think beyond the content and look at the 

context to consider how learning is orchestrated. In other words, they need to consider 

beyond the “what” to the “how” and the “why” (Klafki, 1995; Loveless & Williamson, 

2013). Such orchestration of lessons would require teachers to design the specifics of learning 

even before entering the learning spaces. Such intricate planning may not be easily conceived 

without the existence of an experimental learning space.  
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Experimental Learning Spaces  

Experimental Learning Spaces can be described as learning spaces where teachers can 

trial their teaching approaches using the tools provided within that environment. The 

technology-enhanced spaces of today include both the physical space and virtual space 

through the use of immersive technology (Joy et al., 2014; Temple, 2007; Van Note Chism, 

2002). It requires an understanding of the various elements involved in such technologies and 

space configurations. Moreover, there are conflicting views on whether space and technology 

will automatically change the pedagogical practice. Morrone et al.’s (2014) study indicated 

that lecturers using the new learning spaces did not significantly change their pedagogy. This 

finding is also consistent with much earlier studies undertaken by Cooper (1981), where he 

identified that most teacher practices remained unchanged despite the change in the 

environment. However, Morrone et al.’s (2014) study offered some insightful explanations. It 

appears that new learning spaces can enhance teaching and learning, but it tends not to 

happen without deliberate and intentional planning. Lecturers who were most successful in 

the new learning spaces had planned to use technology, demonstrated by the clear and 

structured sequencing of interactions right from the first day of usage (Morrone et al., 2014). 

Such planning needs to be well supported by both technical expertise as well as physical 

resources.  

Annan (2008) reported that one of the key barriers to adopting technology by 

practitioners within higher education is the lack of support. Wilson and Randall (2012) 

proposed that such resource support can come in the form of experimental spaces. These 

experimental spaces can be made available to lecturers before the timetabling of teaching to 

help increase their technical and pedagogical competencies while providing space for failure. 

The experimental spaces may help inform the lecturers about the design of the subject and the 

nature and type of learning activities possible within the space. Several institutions have 
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taken this experimental space approach for practitioners to explore and develop their 

understanding of new technology and the underpinning pedagogy required. For example, the 

Learning Grid, which started in 2004 at the University of Warwick, was a forerunner using 

experimental space (Edwards, 2006). Similarly, Michigan Technological University’s Centre 

for Integrated Learning and IT (Urbanek, 2006) also provides various spaces in different 

configurations for trials. Flyspace at North Carolina State University (Meeks, 2006) offers 

small collaborative spaces with simple technology and extensive whiteboards along all the 

walls for their faculty and students. San Jose State University has an Incubator Classroom 

(Waters, 2007) catering to a maximum of 50 people with customisable spaces and immersive 

technologies. The Creative Zone’s experimental space at the University of Sussex’s Centre 

for Excellence in Teaching and Learning adopted a blended and experiential learning 

approach, allowing for redesign, reimagination and, most of all, a space for deliberation. 

More recently, Lee and Tan’s (2011) research project in Australia highlighted the trials of 

experimental spaces using an evaluation model. Such experimental spaces enable teachers to 

have a “hands-on” approach to learning and experiment with space and technology, allowing 

them to reimagine and redesign their practices (Harrison, 2009; Warger & Dobbin, 2009).  

Lee and Tan’s (2011), “A Comprehensive Learning Space Evaluation Model”, was a 

two-year research project based on three Australian universities with recently completed 

innovative spaces. The Advanced Concept Teaching Space (ACTS) is an experimental space 

project with a technology-enhanced lecture theatre that facilitates active communication and 

interactions between students, lecturers and learning materials (Lee & Tan, 2011). This 

learning space is experimental and allows for an evaluation of technology and teaching 

practices. Lee and Tan (2011) noted that a valuable insight gained from this evaluation is that 

technology-enhanced spaces can be either empowering or challenging. Other findings from 

Lee and Tan’s (2011) study highlighted that the positive adoption of such learning spaces 
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depended on factors such as ease of use of classroom management software, managing the 

various stakeholders’ expectations and catering for the different levels of technical 

competency of each stakeholder. Indeed, the differing requirements and expectations faced 

by diverse users from different disciplines demand careful attention and support, 

administratively and technically.  

Likewise, in a phenomenological research project conducted by Joy et al. (2014), the 

University of Warwick’s 2015 conception of the experimental space known as the “Teaching 

Grid” was examined. The study looked at how academic staff used the technology-enhanced 

space and drew on their perspectives of how space and technology affected their practice and 

pedagogy. The research aimed to explore whether the availability of resources, such as 

flexible space and various technology within the Teaching Grid, impacts the choice of 

pedagogy. A grounded-theory-based approach was adopted for the study with three core 

categories identified: resources, space, and teaching and learning activities (Bryman, 2004). 

Case studies were collected from the academic staff’s report based on their experiences 

conducting an experimental teaching session. With the Teaching Grid researchers’ guidance, 

the academic staff wrote the case studies. There were a total of 119 case studies in the first 

three years of the study.  

Teachers found the space inspirational and fostered collaborative thinking and 

inclusiveness. Some also found the technical support within the Teaching Grid to be 

beneficial. The only concern was that the project was experimental and temporal, and the 

prepared materials for this space could not be transferred to the traditional learning spaces. 

The experimental approach increased collaborative efforts for the students and between 

supporting and academic staff (King et al., 2015). The study concluded that the flexible space 

within the Teaching Grid allowed them to adopt a range of pedagogies catering for different 

learning styles (Monk et al., 2011). Additionally, the range of technologies created 
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opportunities to accommodate students’ individual learning needs (Laurillard, 2008). The 

Teaching Grid allows staff to experiment with flexible space and rich technologies in a safe 

environment under the support of the technical staff.  

In summary, the findings from the studies conducted by Lee and Tan (2011) and Joy 

et al. (2014) have implications for learning spaces, especially in the area of how space 

influences behaviour and how behaviour influences the use of the space. Lee and Tan’s 

(2011) and Joy et al.’s (2014) experimental spaces brought about increased confidence in the 

teaching staff and allowed for professional development at a practical level (Errington, 2004; 

Pajo & Wallace, 2001). The findings from the two studies suggest that the traditional 

professional development approaches, often through “just in case” workshops, are 

insufficient and ill-suited to effecting change and improving practice (Boud & Hager, 2012; 

Cross, 2010; Feixas & Zellweger, 2010; Hart, 2011; Webster-Wright, 2009).  

However, what was missing from the Teaching Grid’s study was sufficient 

information about the participants—for instance, details of their age, experience and 

descriptions of individuals who might be predisposed to such technology and are more open 

to change. Older staff may be less inclined to change their practice and slower to adopt new 

technologies than their younger colleagues (Czaja et al., 2006). There is also the question of 

sustainability after staff return to their traditional spaces, as literature has highlighted a lack 

of research and evidence regarding factors leading to long-term change (Hall-van den Elsen 

& Palaskas, 2014). Similarly, Lee and Tan (2011) also questioned whether the teachers would 

continue to operate according to the affordances of the space or would instead adapt the space 

to their old practice.   

There are advantages in institution-initiated experimental spaces conception, as seen 

in the above examples. There is also a need to understand on-the-ground support given to 

staff, as indicated in the Teaching Grid’s success, where staff stated that the support was very 
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useful (Joy et al., 2014). The findings imply that a top-down initiative alone may not be 

adequate in effecting change; there needs to be a more sustainable approach to support 

change on the ground. Experimental spaces as an approach to professional development in 

NGLS could perhaps be strengthened by unravelling the exact skills and knowledge needed 

to operate in such learning spaces. 

The following section offers a closer look at some of the skills and knowledge 

required to work in the NGLS. The study highlights classroom management in the context of 

blended learning in a synchronous learning environment (BSLE). The BSLE study 

undertaken by Wang and Huang (2018) was conducted in a Singaporean higher education 

context. BSLE is also termed “hybrid learning” in some learning-space literature.  

Designing and Managing a Hybrid Learning Environment 

Wang and Huang (2018) proposed a model for managing the complexity of a hybrid 

learning environment consisting of face-to-face and virtual classes using telepresence 

technology. Telepresence technology supports the hybrid learning environment, where 

learning is pursued in an integrated space of both physical and virtual learning settings 

(Bower et al., 2014). Wang and Huang’s study examined the use of telepresence technology 

to support students’ learning, looking specifically into classroom management within the 

concurrent use of the virtual and physical learning spaces. This study took place over four 

blended synchronous sessions, where two groups of students attended lessons. One group 

attended in-person from the onsite classroom, and another group logged in from home via 

telepresence technology. The study adopted the educational design research approach, going 

through iterative rounds of prototyping involving different design, implementation, 

evaluation and revision stages (Plomp & Nieveen, 2013). The focus was on pedagogical, 

social and technical aspects during the design stage, following a set of guiding principles to 

inform the design. The guiding principles were as follows (Wang, 2008a, p. 417):  
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Pedagogical Design 

1. Providing equivalent learning experiences for classroom and online students 

2. Supporting reciprocal engagement 

3. Enabling teaching presence 

Social Design 

1. Being safe and comfortable 

2. Ensuring smooth interaction 

3. Establishing social presence 

Technical Design 

1. Having no or low technical difficulties 

2. Enabling easy instructional presentation 

3. Supporting clear audio communication  

The qualitative research involved 22 participants where the researcher was also the 

instructor. Data were collected from four sessions of classroom observations and two sets of 

student reflections. After the first telepresence session, the first reflection was collected, and 

improvements were made to the subsequent lesson design. The second reflection was 

collected after the four blended synchronous sessions. The data were further reviewed and 

categorised into common themes using the constant comparison approach (Strauss & Corbin, 

1999). The findings revealed that students generally appreciated the flexibility of the hybrid 

learning approach. However, the learning activities had to be carefully crafted according to 

pedagogical, social and technical considerations, catering for both the virtual and in-class 

groups. 

In one of the classroom activities, students in the class could touch and feel an object, 

while remote students could not, which created a disparity between them. Managing both the 
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local group and the remote group proved to be challenging. Some remote students became 

disengaged and turned off their cameras to avoid being observed when the attention was not 

focused on them. Some technical glitches also hampered the overall learning experience. It 

reinforced the assumption that pedagogical practices that work in a physical space may not 

necessarily be effective in the virtual space (Stewart et al., 2011). The findings were 

consistent with other studies in this area, citing technical issues and an imbalance in 

interaction for local and remote groups, hampering the learning experience (Cunningham, 

2014; Gillies, 2008). Some considerations could have been given to the management of the 

classroom from the facilitative perspective. Although limited, as Wang and Huang’s (2018) 

study only examined experiences and perceptions, this study raised specific pertinent issues 

for learning within such complex spaces. Keeping a balanced interaction with both the onsite 

class and the remote students is a considerable challenge. Furthermore, the lesson design for 

both the physical and virtual learning spaces demands additional attention, such as managing 

the students in both spaces with seamless learning activities concurrently. 

It is also imperative to consider the teacher’s facilitative and managerial role for such 

hybrid learning to be successful (Bower et al., 2014, 2015; Teng et al., 2012). The model in 

Figure 3 below was initially designed to help student-facilitators manage online discussions 

but could assist lecturers in managing learning spaces physically and virtually. The model 

suggests that lecturers should take on more facilitative roles, including managing the 

intellectual engagement by giving cognitive prompts, managing the group learning process, 

providing technical resources and establishing a conducive social environment. 
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Figure 3 

A Framework of Facilitation in Online Discussions (Wang, 2008b) 

 

The criticism arising from using such models is that few have been applied in real-life 

instructional planning (Koehler et al., 2013; Niess, 2005). However, for novice teachers 

entering such complex learning spaces, models of this kind may help manage their facilitation 

process and prepare them to consider various aspects of managing the hybrid learning 

environment, which may not have been obvious. 

In the NGLS, especially one that is technologically rich, the role of facilitation needs 

explicit articulation. Facilitators in such a space typically play various roles, going beyond 

the pedagogical to the social, managerial and technical simultaneously (Wang, 2008b). The 

scenario of learning within the polytechnic scene encompasses learning spaces, both physical 

and virtual, involving student-owned devices through network computing, mobile technology 

and other immersive technology. It requires an understanding of the pedagogical, including 

the intricate design of instructions with intentional teaching strategies and, above all, the 

management and facilitation of the social and technical aspects. The NGLS demands a great 

deal from the practitioners, who must acquire different knowledge and skills to teach in new 
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learning spaces. Accordingly, the next section focuses on appropriate approaches to 

professional development for practitioners within the NGLS.  

Professional Development  

It takes time to develop expertise in the pedagogical knowledge needed for the new 

learning space. However, external factors sometimes push the agenda, even before one is 

ready. Recently, like the rest of the world, Singapore has been facing an unprecedented 

challenge in combating the COVID-19 pandemic. When the virus first emerged, centres for 

disease control and prevention worldwide worked with facilities such as schools to slow the 

spread of the virus, calling for a transition to online learning. Some educational institutions 

were caught unprepared and came to a halt without any organisational continuity plans. 

Meanwhile, others were either frantically converting their courses online at short notice or 

learning to work in the virtual learning space through new communication technology 

platforms. This exceptionally complex scenario inevitably challenged even the most well-

prepared, stable and experienced teacher workforces (Darling-Hammond, 2020).  

The COVID-19 pandemic has highlighted that educators desperately need 

professional development in a different format to match the current and future needs, 

specifically in the area concerning the productive use of technologies, both virtually and in 

hybrid learning spaces. In the 2018 Teaching and Learning International Survey (TALIS) of 

260,000 teachers across 48 countries, just under 60% of teachers in their initial teacher 

education programme had received instructional computer technology (ICT) training. Along 

with Vietnam and the United Arab Emirates, Singapore scored well, garnering 80% (OECD, 

2019). These figures are likely to continue an upward trend with the impact of the pandemic. 

Hence, there is a need to equip teacher workforces worldwide, both in school and higher 

education, to develop their ICT professional competencies to stay relevant (Chan, Bista & 

Allen, 2021). Technology-based training would benefit from being more inclusive, especially 
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in the post-COVID era, whereby educators need to acquire new technical competencies and 

knowledge to reinvent ways of engaging students in the NGLS. 

On a more positive note, Darling-Hammond reported (2020), “one unexpected 

outcome of the COVID-19 pandemic is an increased thoughtfulness on strengthening teacher 

learning across the professional continuum” (p. 457). Besides the pedagogical and technical 

support given to staff, more teaming and collaboration were witnessed among educators 

globally, including in Singapore, during the closure of schools. More webinars were seen 

conducted across higher education institutions for the sharing of experiences between 

practitioners. It also prompted policymakers in the United States to think differently about 

policies regarding professional development, proposing ideas such as a four-day teaching 

week with the fifth day allocated for collaborative planning among teachers. Furthermore, 

departments were also coming together to strengthen existing teacher preparation 

programmes to include support for teachers’ social and emotional needs. An example is as 

follows: 

[W]e’re … mindful of the fact that our education faculty and teacher 

candidates, we’re not social workers, and we’re not clinicians. Fortunately for 

us, University of California, Los Angeles has some world-class counselling, 

psychological service, mental health, and wellness units on campus, and so 

what we’re doing is we’re reaching out to them and having them come into 

our classrooms to teach us in professional development and with our 

candidates about how to take care of ourselves and to take care of our students 

in this time of COVID. (Darling-Hammond & Hyler, 2020, p. 463) 

 
Noticeably, the COVID-19 pandemic year of virtual learning has prompted 

policymakers to reconsider training approaches. Professional development will likely 
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continue to focus on the technical. However, the pandemic has also highlighted the 

importance of collaborative efforts and the overall well-being of the practitioners. 

The COVID-19 pandemic has certainly created challenges in teaching, but it has also 

accelerated the speed of technology adoption and transition into the virtual teaching space. 

Yet, the consideration for the practitioners’ well-being must be of utmost concern since the 

pedagogical decisions in the classroom are mediated by a set of complex factors (Fisher et al., 

2006; Harrison et al., 2002; Somekh, 2007). Reimagining and reconfiguring practices require 

the consideration of many contextual factors that shape the choices practitioners make. A 

change of pedagogy requires a change in beliefs and knowledge. Educators need space and 

time to make sense of their changing role and consider new pedagogical approaches in these 

new learning spaces (Sparrow & Whitmer, 2014). The change entails educators’ active 

involvement in personal research, experimentation and reflection on their practices with 

learning technologies and critically analysing why they should appropriate them for teaching 

and learning.  

Conclusion 

In summary, this chapter has presented a concise overview of the existing literature 

concerning the NGLS. Key observations generated from the literature review include the 

importance of technology integration and adoption for alignment with the type of pedagogies 

used. Specifically, the type of instructions used within the technology-enhanced learning 

space seems to point to a more student-centred and facilitative change in practice. 

Furthermore, it also highlighted the issues lecturers face in classroom management within the 

technology-enhanced learning environments, requiring them to consider a holistic way of 

looking at pedagogy, space and technology, and reflect on the need to change. However, the 

concept of space is not straightforward as it becomes intertwined with technology and other 

contextual factors. Radcliffe et al. (2008) offered a framework to consider the change, but the 
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proposed approach is directed more at the designers of learning spaces. Sun and Looi (2019) 

proposed a curriculum design approach for practitioners by recommending considerations for 

establishing clear learning objectives and aligning them to the learning activities, which 

integrated the learning activities seamlessly, whether online, offline, or in or out of school. 

The review also highlighted the complexities of teaching within the new learning 

spaces, which can inevitably put a heavy toll on the lecturers. The lecturers teaching in these 

new learning spaces have to go beyond their current knowledge and subject expertise to 

acquire new operation knowledge. Further, the learning space literature underscores the 

importance of ongoing professional development and specific support beyond a traditional 

“workshop”. The significant impact of the COVID-19 pandemic on the academic world 

necessitated that both practitioners and policymakers seriously reconsider appropriate 

teaching and professional support. The literature reviewed also suggests that this support 

should include the well-being of practitioners beyond technical training. 

The existing literature in NGLS would benefit from focusing on the pedagogical, 

technical and physical to include the perspectives of the inhabitants of such learning spaces. 

Thus, the study reported in this thesis sought to fill a gap by examining the perspectives of 

lecturers teaching in the technology-enhanced learning space, aiming to generate a 

substantive theory for contributions to the current body of knowledge. The next chapter now 

discusses the research paradigm, theoretical framework, strategy and methods adopted in this 

research. 
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CHAPTER FOUR: Research Design and Methodology 

Introduction 

The COVID-19 pandemic was discovered in a seafood market in Wuhan, China 

(Huang et al., 2020). In March 2020, the Director-General of the World Health Organization 

declared COVID-19 as a pandemic after evaluating the gravity of the deadly virus, which had 

by then spread to most parts of the world (WHO, 2020). The COVID-19 pandemic forced the 

physical closure of various organisations, including schools, driving companies and 

educational institutions into the virtual space. The migration to the virtual learning space 

requires the use of the Internet with various collaborative and teleconferencing technologies, 

where classes are conducted both synchronously and asynchronously. Like many worldwide, 

all face-to-face classes were suspended at the Polytechnics in Singapore during this period, 

determining that the data collection for this study had to be conducted virtually.  

As stated in Chapter 1, the study reported here focused on the perspectives of the 

polytechnic lecturers teaching in the NGLS, capturing the “lived” experience of the lecturers 

in question. However, the COVID-19 situation presented a slight twist to the focus of this 

study, veering it towards the virtual aspect of the NGLS and thus providing an even sharper 

emphasis on the challenges faced by these practitioners in the rapid adoption of new 

technology and learning-space transition. 

Accordingly, this chapter outlines the methods used in obtaining and analysing the 

perspectives of polytechnic lecturers on teaching in the virtual space. The first section locates 

the study within the theoretical framework of the interpretivist paradigm. The second section 

delineates the sampling strategy behind this study, elaborating on the rationales behind the 

site and participant selections. The third section describes the three data collection methods 

that were used: semi-structured individual interviews, non-participant observations and 

document analysis. The fourth section describes the data analysis processes employed for 
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interpreting the data. The fifth section discusses how the trustworthiness of the study was 

ensured, examining issues of credibility, transferability, dependability and confirmability. 

The final section examines the ethical conduct of the research. 

Theoretical Framework 

Interpretivism 

Earlier chapters offered a glimpse into the problematic concept of technology-

enhanced learning spaces. Space is socially constructed, and the relationship between the 

ontology of space and the surrounding interactions, including technology-enhanced 

interactions, are significant in our new learning landscape (Charteris & Smardon, 2018; Jones 

& Hoskins, 2016; Lefebvre, 1974). Space must be understood within a more extensive 

sociocultural setting concerning its users; this is especially so in the context of online space 

(Boys, 2010; Lefebvre, 1974). The experience and conception of space are both liminal 

(Sellers & Souter, 2012) and transitional (Sagan, 2011). The connections between people, the 

virtual space and learning are complex, involving personal beliefs and intentions and how 

they choose to react and interact between physical, digital and hybrid formats. This 

complexity is not easily understood. Therefore, the present study lends itself well to the 

qualitative research methodology, particularly within the interpretivist paradigm. The word 

“paradigm” was first used by Kuhn (1962) to denote a philosophical way of thinking. It has 

its aetiology in Greek, where it means “pattern”, but the definition has gone through several 

refinements since its conception. In today’s context, within the educational research 

fraternity, the paradigm is often used to describe the researcher’s “worldview” (Mackenzie & 

Knipe, 2006), constituting the beliefs and principles that shape how a researcher sees the 

world and how one interprets and acts within that world. Interpretivism typically seeks to 

understand processes, relationships, group life and motivations in the details of everyday life. 

It is predicated on the notion that meaning is derived from one’s situation and, rather than 
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being fixed, it is constantly adjusted and shaped by information at hand (Woods, 1992). 

Blackledge and Hunt (1985) offer some assumptions that underpin the interpretivist 

approach. They are as follows: 

i) Everyday activity 

ii) Freedom 

iii) Meaning 

iv) Interaction and negotiation 

Everyday Activity 

Everyday activity is the foundation of society, and “ultimately every aspect of society 

can be traced back to the way people act in everyday life” (Blackledge & Hunt, 1985, p. 234). 

Education reforms are brought about by changes in everyday activities (Blackledge & Hunt, 

1985). To understand the issues of concern and strategies lecturers adopt within the virtual 

space, one must begin by understanding their everyday activities within these spaces. 

Freedom 

It is critical to understand the realities behind the polytechnic lecturers’ actions from 

their perspectives to comprehend their rationales. Blackledge and Hunt (1985) asserted that 

people have a fair amount of autonomy and freedom in what they do, notwithstanding the 

cultural influence they bring and the usual constraints in everyday life. Everyday life is 

played out with some degree of autonomy, and freedom exists in daily acts, where people 

have roles and “patterns of action” (Blackledge & Hunt, 1985). Likewise, the polytechnic 

lecturers’ everyday activities are never totally imposed. There is always some form of 

independence and freedom in making deliberate decisions, even in extreme circumstances. 

Meaning 
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Meaning is a broad term and is used in many ways. It is necessary to clarify the word 

“meaning” to understand the meanings people attach to their actions. Blackledge and Hunt 

(1985) expanded on the definition of meaning to include the aims, intentions, significance 

and reasons behind the choice of activities. For interpretivism, knowledge is gained through a 

perspective that people act towards things based on the meaning those things have for them. 

Furthermore, these meanings are derived from social interaction and conditioned by their 

environment (Blumer, 1986). Knowledge is gained inductively through personal experience 

to create a theory and is not reducible to simplistic interpretations (Mack, 2010). In the 

current study, the researcher looked behind the meanings the lecturers attached to their 

behaviours by examining their aims, their intentions, the significance of their experiences 

teaching in the virtual space and the reason behind their actions. 

Interaction and Negotiation  

People ascribe meaning to their daily lives, but it is believed that they do not do so in 

isolation. Instead, they ascribe meaning through interactions with others (Blackledge & Hunt, 

1985). As would be expected, people do not just give meaning to their actions but also give 

meaning to the activities of others. In other words, people interpret the behaviours of those 

with whom they interact. This means that subsequent actions will depend on how the first 

action is being interpreted. Likewise, the interpretation of the action will be influenced by 

what is known of that person, including age, sex, intelligence and motivation (Blackledge & 

Hunt, 1985). Meanings go through interpretation and are influenced by what one knows; they 

do not remain static and unchanged. People change their views through interactions with 

others, and it is not uncommon to find people changing their views over time through 

negotiation. Negotiations are usually established by shared understandings, interpretations 

and acceptance of circumstances around them. This shared understanding is typically reached 

by means of an ongoing and continuous process. According to Blackledge and Hunt (1985), 
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the negotiation process occurs subtly, and, consequently, the shared assumption is usually 

developed over time. 

In a similar vein, the researcher’s interpretations are also influenced by her 

background. In the study reported here, the researcher adopted a subjective approach with 

reasonable prudence, getting “ ‘inside the actors’ heads to see how they define the situation” 

(Blackledge & Hunt, 1985, p. 236).  

The interpretivist approach was suited to the present study since it sought to 

understand how the lecturers make meaning and act in situations in which automatic 

responses are deemed inadequate. Aligned with the interpretivist paradigm is the theoretical 

position of symbolic interactionism within which this study is situated, as described in the 

next section.  

Theoretical Perspective: Symbolic Interactionism  

Interpretivism and symbolic interactionism share many ontological and 

epistemological assumptions. This interpretivist study also drew from the concept and 

principles of symbolic interactionism. Symbolic interactionism stems from American 

sociologist George Mead’s (1934) ideas but was further expanded by fellow proponents of 

the behaviourist movement. Among them was Herbert Blumer, a student of Mead who coined 

the term “symbolic interactionism” (Larson, 1986). 

Fundamental to the symbolic interactionist perspective is the proposition that human 

life is lived within the symbolic domain. Symbols are cultural representations created through 

social interaction and shared meanings among people (Powell, 2013). Symbols can be 

presented through language and communication and offer a means by which reality is 

constructed. Vital to the present study was the ontological belief that reality is primarily a 

social product. Thus, all human activity relating to the self, mind, society and culture is 

dependent on symbolic interactions. Even the environment, such as the physical space, is 
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relevant to human conduct since it is interpreted through symbolic systems. Blumer (1986, p. 

2) offers three assumptions that guided this study: 

• Human beings act towards things based on the meanings that these things have for 

them. 

• These meanings are derived from social interaction and conditioned by their 

environment.  

• These meanings change within an interpretive process.  

Symbolic interactionism offers opportunities for analysing how perspectives behind 

empirical observations are revealed, the actions people take in the light of their perspectives, 

and the patterns developed through the interaction of perspectives and actions over time 

(O’Donoghue, 2007, p. 17). As such, this study sought to generate a theory on how 

polytechnic lecturers make meaning of their experiences in the virtual learning space. It 

interrogated how and why these meanings existed, if their perspectives differed at different 

points in time and if such meanings were translated into any interactions with learners or their 

peers. 

The Concept of Perspective 

The term “perspectives” is of key significance to the central research question that 

guided the present study. Charon (2010, p. 4) defines perspective as “an angle on reality, a 

place where the individual stands as he or she looks at and tries to understand reality”. Woods 

(1983, p. 7) describes perspectives as “frameworks through which people make sense of the 

world”.  

Central Research Question 

In accordance with the theoretical underpinning of the research, the central research 

question of the study was articulated as follows: 
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What are the perspectives of polytechnic lecturers about teaching in the technology-enhanced 

NGLS? 

Guiding Questions 

According to Blackledge and Hunt (1985, p. 234; O’Donoghue, 2018, p. 38), 

perspective studies consist of intentions, strategies, significance and outcomes. The following 

guiding questions were generated from these four components: 

1. What are lecturers’ intentions for teaching and learning in the new learning space, and 

what reasons do they give for these intentions? 

2. What strategies do the lecturers say they have for realising their aims and intentions, 

and what reasons do they give for utilising those strategies? 

3. What do the lecturers see as the significance of their aims or intentions and strategies, 

and what reasons do they give for this? 

4. What outcomes do the lecturers expect from pursuing their intentions, and what 

reasons do they give for this? 

These initial guiding questions served to inform the development of semi-structured 

interview questions (see Appendix A). 

Research Design 

The next section of the chapter describes the four-part methodological framework that 

was employed to design the main components of the present study (Punch, 2016, p. 80). 

These components were comprised of the following: 

• Strategy and design  

• Sample and sampling  

• Data collection 

• Data analysis 
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Each component will now be considered in turn. 
 
Strategy and Design 

The interpretivist paradigm underpinning the research allowed for a detailed 

investigation of the research phenomenon in question. As such, the current study gathered 

data by means of in-depth individual interviews, classroom observations and document 

analysis. These processes will be further elaborated in the chapter’s data collection section. 

The individual interviews were conducted through the technology-based communication 

platform, Microsoft Teams. The participants went through a three-part process during the 

data collection, starting with an individual interview at the beginning of the semester. 

Subsequently, either an online or a recorded classroom session was observed at the mid-

point, followed by a final in-depth individual interview towards the end of the semester. The 

rationale for combining interview data with observational data was that it would yield a 

clearer picture of the phenomenon, starting with understanding the study participants’ 

behaviour and then using the observational data to inform the subsequent interviews (Punch, 

2014). Data collection was further enriched by the document analysis of artefacts collected 

from the study participants. Grounded theory methods of analysis were selected for 

interpreting the data because they are capable of illuminating complex human behaviours and 

perspectives rigorously and systematically, allowing for theory to emerge from the data 

(Glaser, 1978; Glaser, 1992; Glaser & Strauss, 1967). 

Sample and Sampling 

Qualitative studies may require continuous refocusing and redrawing of the 

parameters of the study during fieldwork. However, Miles and Huberman (1994) indicated 

that some initial selections for sampling must be made as “we cannot study everyone 

everywhere doing everything” (p. 27). The study was conducted within a polytechnic in 

Singapore, with nine participants from different faculties and disciplines. The rationale 
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behind selecting the single site for this study was this polytechnic’s readiness to provide 

leadership in collaborative technology. It was also the first polytechnic to offer teaching 

through experimental technology-enhanced NGLS, physically and virtually. At the start of 

this study, before the COVID-19 outbreak, such collaborative technologies were not 

prevalent for teaching, especially within the polytechnic education scene in Singapore. As 

such, this polytechnic was a suitable and unique site for the study. 

Participants  

With the constraint of limited participants located in a single site, Patton (2002) 

recommended that it is strategically sensible to pick a site that will yield the most information 

and have the maximum impact on the development of knowledge. It is the “logical 

generalisations that can often be made from the weight of evidence produced in studying a 

single, critical case” (Patton, 2002, p. 236).  

Furthermore, according to Glaser and Strauss (1967), the actual number of 

participants studied is less critical than the potential of each participant to add to the 

researcher’s understanding of the area investigated. Hence, participant selection was based on 

the principles of critical case purposive sampling.  

Accordingly, several criteria were established in order to yield the most information 

from the participants before the study was conducted, including the following: 

• Lecturers teaching in the virtual learning space 

• Experienced lecturers with at least five years of teaching experience 

• Technology or pedagogy leader 

• Availability and willingness to participate 

The first study participant was recruited based on the participant’s technological 

knowledge but did not fit the criterion of having enough experience in teaching. As such, that 
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participant was invited to pilot the interview questions instead. The study participants were 

required to have at least five years of teaching experience because they were most likely to 

generate vital information. Indeed, they have all established their practices and would be 

highly unlikely to be struggling with rudimentary pedagogical issues, thus enabling them to 

devote ample attention to technology adoption and transition to the virtual space. The pilot 

participant’s input led to the refinement of the interview questions (Appendix A). 

Subsequently, nine participants (Table 5) were chosen from different faculties within the 

polytechnic: School of Applied Science, School of Business, School of Design, School of 

Engineering, School of Humanities and Social Sciences, and the Department of Innovation 

and Entrepreneurship. They consisted of lecturers with varying years of experience ranging 

from five to twenty years. They were also selected primarily for their level of involvement 

and commitment to pedagogy within their faculties. Although small, this group consisted of 

pedagogy and technology leaders acknowledged by their faculties within the polytechnic. 

Besides having the knowledge and experience, the lecturers identified were willing to 

participate in this study. Additionally, they were selected for their ability to articulate their 

experiences and opinions in a reflective manner (Bernard, 2002; Spradley, 1979). Selecting 

this critical group maximised the potential of gaining relevant insights and ensured an 

appropriate richness of data. 

 

Table 5 

The Participants’ Profiles 

 
Participant 

 
Sex 

 
Age 

 
Leadership 

 
Teaching 
Experience 

 
P0 (Pilot) 

 
M 48 

 
- 2 

P1 M 

43 

Pedagogy & Technology 

24 
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P2 M 39 Pedagogy 11 
P3 F 49 Pedagogy 14 
P4 M 

36 

Pedagogy & Technology 

8 
P5 F 41 Pedagogy 10 
P6 M 52 Pedagogy 18 
P7 F 56 Pedagogy 15 
P8 F 47 Technology 5 
P9 M 51 

 
Technology 22  

 
 

 
Data Collection Methods 

Three data collection methods at multiple points in time were utilised in this study:  

1. Two individual semi-structured interviews at two different points, one at the start of 

the semester and the other towards the end of the semester, of 60 to 90 minutes in 

duration.  

2. One session of non-participant classroom observation with a duration of 60 to 120 

minutes.  

3. Document analysis of teaching artefacts and “post-it” notes from the study 

participants.  

Hence, a total of 18 interviews (excluding the pilot interview; 18 hours), nine classroom 

observations (over 20 hours) and artefacts from nine classes comprised the data collection 

process.  

Engaging the study participants at different time points during their exposure to the 

virtual space allowed them the time and space to reflect on their experiences. In-depth semi-

structured interviews at the beginning and the end of the semester were particularly beneficial 

for exploring what the participants thought and how and why they thought that way 

(Kitzinger, 1995). The mid-point observational data were also crucial in giving context and 
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providing an added dimension to understanding the complexity within the virtual space. 

Moreover, such observations allowed for dataset comparisons, as observations of actual 

behaviours were compared with the information elicited from the study participants about 

their behaviours in the subsequent final interviews (Sapsford & Jupp, 2006). As such, the 

researcher in this study could compare statements made in the first and final interviews. 

Significantly, this procedure facilitated multiple data collection points to document the 

changing perspectives of the study participants over time. The multiple-points data collection 

fulfilled the purpose of understanding the lived experiences of the lecturers teaching in the 

virtual space, leading to the generation of a substantive theory that explains the nuances of 

their teaching in the virtual learning space.  

 

Table 6 

Interviews and Observations Conducted in the April 2020 Semester 

April Semester 2020 

April May June July August September 

 

First Interview    Observation     Final 

Interview 

 

 

Interviews 

The semi-structured interviews in this study adopted a flexible approach, allowing for 

“depth to be achieved by providing the opportunity on the part of the interviewer to probe and 

expand the interviewee’s responses” (Rubin & Rubin, 2005, p. 88). However, a common 

criticism of a more open-ended approach is that both the interviewer and participants can 

bring biases and predispositions to the data elicited and view the subject through their lens 
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(Holstein & Gubrium, 2004). Hence, the researcher was cautious about the veracity of the 

interview data due to potential bias relating to the characteristics of the interviewer, the 

characteristics of the participant and the substantive question content. Below are some 

potential pitfalls that served as a precautionary guide during the interview process (Cohen, 

Manion, & Morrison, 2001, p.121): 

• The views, opinions and expectations of the interviewer  

• A tendency for the interviewer to see the respondent in their image 

• A tendency for the interviewer to seek answers that support their preconceived 
notions 

• Misinterpretations on the part of the interviewer of what the respondent is saying  

• Misinterpretations on the part of the respondent of what is being asked.  
 

Interview Procedure  

At the start of the individual interview, the study participant was informed that the 

interview would be divided into two parts. The initial part explained the study, and the 

participant was invited to ask questions about any aspect of the research. The participant was 

also given an opportunity to stop at any point if she/he felt uncomfortable or did not want to 

answer any of the questions. The briefing was followed by the second part comprising the 

semi-structured interview. 

The ability to conduct a successful interview depends not solely on good questions 

but also on participants’ willingness to engage in a deep discussion about the topic. The 

success of the interviews depended greatly on the interaction between the interviewer and the 

study participants. Therefore, the interview styles were kept open, allowing the participants to 

be free in giving their responses without the constraints of too many pre-defined choices 

(Charmaz, 2017). The dialogues conformed to a relatively informal format to allow for 

spontaneity and interaction. Hence, they created opportunities for the study participants to be 

more open, leading to deeper reflection and heartfelt responses. In the depth of their 
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reflections, the study participants commented that they felt a “cathartic effect” as they 

narrated the positive and negative experiences they encountered. Each round of interviews 

enabled the following interview questions (see Appendix A) to be adjusted to solicit views 

based on behaviour, experience, opinion, value, feeling, knowledge and sensory experiences. 

The semi-structured interviews were supplemented with non-participant observations, as 

discussed below. 

Observations  

In this research, observations had the advantage of providing information about the 

study participant and the virtual environment. This information was recorded directly by the 

researcher without relying on the participants’ retrospective accounts. As the observational 

data were often more accurate than other forms of data collection, this served to counter any 

biases existing in interviews. The observer could assist the participant in “seeing the familiar 

as strange” and provide detailed descriptions of the online teaching sessions (Foster, 2006, p. 

60).  

An unstructured observation was used at the mid-point of the study to guide the 

second in-depth interview process. Unstructured observations tend to have a more fluid 

agenda and allow the researcher to view the study participants’ classroom practices in a 

natural setting. This approach to observations can produce detailed, qualitative descriptions 

of human behaviour that illuminate social meanings and shared culture (Foster, 2006). 

Observation Procedure  

Two forms of observations were used: synchronous classroom observations and 

recording observations, which are now examined:  

Synchronous Classroom and Recorded Observations. Live sessions were observed 

through either Microsoft Teams, Blackboard Collaborate or a recorded video due to the 

constraints of the COVID-19 pandemic. The classroom observations of the nine participants 
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were each conducted for one to two hours. The technology delivery platforms used for this 

study could record lessons in a non-obtrusive way, allowing for online observations, with the 

researcher as an invisible observer in a less conspicuous manner. As the research progressed, 

the focus of the study became sharper, leading to more precise research questions that 

required more selective questioning in the follow-up interviews (Punch, 2014). This process 

was facilitated by the researcher’s diary, as seen in Figure 4. 

 

Figure 4 

A Sample Page of the Researcher’s Diary 

 

Diary. The researcher kept a diary from the outset of the data-gathering process to 

provide the opportunity for deeper reflection. The diary, coupled with the interview 
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transcripts, complemented each other well to present a more accurate and wholesome account 

of the research findings (Yi, 2008). 

In accordance with Emerson, Fretz and Shaw (1995, p. 146) (as cited in Silverman, 

2011, p. 89), the following guiding questions were adopted to assist the observation and the 

reflective process of diary entries: 

1. What are people doing? What are they trying to accomplish? 

2. How exactly do they do this? 

3. How do people characterise and understand what is going on? 

4. What assumptions do they make? 

5. Analytic questions: What do I see going on here? What did I learn from these notes? 

Why did I include them? 

Document Analysis 

Documents provided another source of information in this study. Accordingly, the 

study participants were asked to provide lesson plans, sample lesson materials and post-

implementation advice through digital “post-it” notes (Figure 5) for future lecturers in similar 

positions. The lesson plans (Appendix J) and sample lesson materials (Appendix K) provided 

visibility into the practical aspects of the lessons, while the post-implementation notes offered 

insights into what could have been better without being too intimidating and formal. As with 

other methods within the qualitative research framework, document analysis requires a 

thorough examination and interpretation to elicit meaning, gain understanding and develop 

empirical knowledge (Corbin & Strauss, 2008). Document analysis fits well within the 

interpretivist nature of qualitative research (see Appendix I) and offers a ‘rich vein for 

analysis’ (Hammersley & Atkinson, 1995, p. 173).  
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Figure 5 

Digital “Post-It” Notes Contributed by the Study Participants 

 

Data Analysis 

Merriam (2009, p. 203) highlights that qualitative data analysis aims to ‘make sense 

out of the data’. Therefore, data analysis was a crucial part of this qualitative study to answer 

the research questions, address all possible interpretations, reflect on the existing literature 

relating to the topic and be informed by the work of other studies. The process in this study 

was inductive in nature, moving from small units of information to uncover the broader 

picture that emerged. The process of keeping a diary also facilitated the inductive process. 

Each interview provided supplementary data about the concepts that emerged from the initial 

analysis of previous interviews, which the researcher quickly noted in the diary. The data 

collection and analysis continued until the researcher was unable to develop further 

categories concerning their properties and dimensions despite the amount of new data 

collected. In other words, a saturation point has been reached when no new insights are 

generated by additional data sources (Glaser, 1992). 
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Essentially, coding is at the core of the grounded theory analysis. Coding in 

qualitative research entails exploring information within the data while looking for 

similarities and differences to categorise and label the data (Patton, 2002). The next section 

describes the methods of grounded theory analysis that were employed in this study. 

Initial Coding 

Upon the completion of each interview, the recordings were transcribed immediately. 

The researcher then “cracked open” the data through an initial coding process. As 

recommended by Saldana (2010), the initial coding provided first-impression phrases to be 

formed. The initial coding (see Appendix F) was administered by “highlighting, bolding, 

underlining significant quotes that struck as ‘codable moments’ to be revisited” (p. 16). It was 

a lengthy process, but it ensured rigour for the coding procedure and provided initial ideas for 

further analytical consideration in the next phase. 

Open Coding  

In the open coding process, the researcher conceptualised the data line-by-line using 

the method suggested by Charmez (2017). In doing so, the data were broken down into 

discrete parts through the line-by-line process and closely examined and compared for 

similarities and differences. The line-by-line coding allowed the researcher to view the data 

more critically and analytically.  

Focussed Coding 

The researcher also coded the data using action words with gerunds (Figure 6) in 

focussed coding, as suggested by Charmaz, which “reduces the tendencies to code for types 

of people” (Charmaz, 2014, p. 116). Coding with gerunds enabled the researcher to begin to 

analyse from the study participants’ perspectives. An example of this process is seen in 

Figure 6. Instead of using words such as “struggle” and “change”, gerunds were added, such 
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as “struggling with timeline” and “changing teaching materials”, which allowed the 

researcher to be more sensitive to the participant’s perspective (see Appendix G).  

Figure 6 

Example of Initial “Line-By-Line” Coding Using Gerunds or “Action Words” 

 

Focused coding allowed the researcher to concentrate on what the initial codes reveal 

and define their meanings. The researcher often uncovered either widely shared meanings or 

even a distinctive perspective through the analysis process. In this connection, Charmaz 

(2014) has advised:  
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Look for what these codes imply, as well as what they reveal. Granted, what you 

define the codes as implying and revealing may represent widely shared definitions. 

But your definitions might represent a unique view that you bring to the analysis. And 

perhaps your codes lead you to make a phenomenon explicit that many people 

experience or witness but had not yet conceptualized. (p. 140) 

Likewise, the focused coding process for this study led to ideas and themes discussed 

in subsequent interviews. For example, the change process was not immediately apparent to 

the study participants. However, as the analysis progressed, the enactment of change was 

discussed over subsequent interviews. As the theme became more explicit to the study 

participants, they agreed that the Change in Practice stages described their journey in the 

virtual learning space. 

Furthermore, the focused coding kept the researcher “grounded” and eliminated the 

tendency to make conceptual leaps before completing the analytical work. 

Axial Coding  

After the initial, open and focused coding was completed, the researcher moved on to 

axial coding (see Appendix H). Axial coding involves the process of putting data back 

together in new ways after making connections between categories (Strauss & Corbin, 1994). 

In the axial coding stage, concepts and categories that began to stand out were refined, and 

relationships among them were pursued systematically by carefully examining the causes and 

consequences (Punch, 2005). The concepts that emerged from the raw data were grouped into 

conceptual categories (Strauss & Corbin, 1999). The constant comparison method was also 

used to discover and verify these connections, corresponding with the open coding process. 

The researcher moved between inductive and deductive thinking, as properties suggested by 

the data were verified against other incidents in a ‘constant interplay between proposing and 

checking’ (Strauss & Corbin, 1990, p. 111).  
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The coding process was flexible following the changing circumstances during data 

collection, analysis and theory generation. The researcher’s diary aided the analysis process, 

which documented detailed ideas and development of codes from the data (Glaser, 1978, pp. 

83–92). Hence, the diary was an integral element of the data collection and analysis, acting as 

a sense-making tool for the researcher (Miles & Huberman, 1994).  

The initial and focused coding were conducted manually in the early stage of the data 

analysis. NVivo was used to collate and consolidate all the data sources from the interviews, 

observations and documents. Nvivo is a technology tool for organising, managing and 

analysing qualitative data. It helped streamline the qualitative data and allowed for a more 

systematic consolidation of all the data collected from various sources. The systematic 

process allowed constant comparisons across the various data sources, especially during the 

axial coding process. The coding was then compared for an incident in a category with 

previous incidents in the same and different groups within the same category (see Appendix 

H) (Glaser & Strauss, 1967).  

Diagramming  

Upon the further abstraction of categories, diagrams were used to convey ideas and 

draw connecting relationships between each category more concretely and visually 

(Charmaz, 2006; Strauss, 1987; Strauss & Corbin, 1990). The researcher found clarity in such 

visual articulation, aligning with Miles and Huberman’s (1994, p. 91) claim of “You know 

what you display”. Therefore, various diagrams have been used in this thesis to represent the 

developing theoretical scheme in the analysis process (Figure 7). While diagramming 

provided clarity, it was through the conversations and discourse with peers that the ideas 

were further verified and refined. 
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Figure 7 

Diagrams for Representing the Emerging Themes in the Researcher’s Diary 

 
 

The next section describes the trustworthiness of the research, whereby transferability, 

dependability, confirmability, participant consent, protection and access are discussed. 

Trustworthiness of the Study 

Qualitative research employs different techniques to ensure trustworthiness in a study. 

Lincoln and Guba (1985), however, have suggested it is inappropriate to use the criteria of 

reliability and validity used by quantitative researchers. As such, this study used alternative 

criteria of transferability, dependability, confirmability and reflexivity to establish the 

trustworthiness of the research agenda, as suggested by Lincoln and Guba (1985, p. 240). These 

criteria are now examined in turn as they are applied to the present study. 

Transferability 

Transferability can be defined as the degree to which research findings are applicable 

to other populations or samples (Bernard & Ryan, 2010; Polit & Hungler, 1991). Mays and 
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Pope (2000) argued that transferability can be achieved if the research report has a “thick” or 

“rich” description for the reader to judge its transferability to similar situations (Schofield, 

2009). This study sought to provide thick description by means of a detailed account of field 

experiences. In doing so, the researcher has made explicit the patterns of cultural and social 

relationships and put them into context (Holloway, 1997).  

Dependability 

Bitsch (2005) described dependability as “the stability of findings over time” (p. 86). 

Dependability involves consistency and establishes whether the analysis process aligns within 

the accepted standard for the research design (Cohen et al., 2011; Tobin & Begley, 2004). In 

this study, dependability was established using an audit trail. An audit trail provided a trail of 

the process and the inquiry product, offering a detailed account of all the research decisions 

and activities to show how data were collected, recorded and analysed (Bowen, 2008). As 

such, all documents—including raw data, interviews and observation notes, documents and 

records—collected during this study were kept for crosschecking, as suggested by Guba and 

Lincoln (1982). Additionally, the audit trail promoted the confirmability of the study (Guba 

& Lincoln, 1982; Tobin & Begley, 2004). 

Peer Review  

Guba (1981) proposed that peer debriefing “provides inquirers with the opportunity to 

test their growing insights and expose themselves to searching questions” (Guba, 1981, p. 

85). The researcher had the advantage of having two knowledgeable colleagues as a source of 

scholarly guidance. By engaging in dialogue with these peers, the researcher could confirm 

the data saturation after the ninth study participant and gained clarity in interpreting themes 

arising from the data.  

Member Checking  
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The study participants were provided with copies of the interview transcript for 

confirmation to ensure that the data were accurately and fairly captured. There were also 

provisions for amendments after the interviews. The transcripts were provided with a 

pseudonym to ensure the participant’s anonymity (Burns, 1997). 

Corroboration of Data 

Different data collection methods were used in this study to create a methodological 

triangulation by using in-depth interviews, observations, document analysis and a diary to 

obtain corroborating evidence. 

Confirmability and Reflexivity 

Confirmability is concerned with aspects of neutrality. It establishes the inter-

subjectivity of the data and confirms that the data and interpretations of the findings are not 

fragments of the researcher’s imagination. Besides using an audit trail as evidence of 

subjectivity, reflexivity was another way by which the researcher ensured the validity and 

quality of qualitative research. For this reason, a reflexive diary was kept by the researcher 

throughout the research process.  

Reflexivity requires the researcher to be aware of his/her effect on the process and 

outcome of the research. As Malterud observed (2001, pp. 483–484), “the researcher’s 

background and position will affect what she chooses to investigate, the angle of 

investigation, the methods judged adequate for this purpose, the findings considered most 

appropriate, and the framing and communication of conclusion”. The current researcher, a 

senior lecturer, was careful not to bring her preconceived ideas, assumptions and expectations 

of how the study participants should deal with the change in technology and space transition 

during the interviews and classroom observations. The researcher was also cognisant of not 

precipitating her desired responses or asking any leading questions that might not accurately 

represent the participants’ perspectives. Hence, according to reflexivity, the researcher sought 
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to reflect and be constantly aware of any influence on the study participants that could impact 

the research.  

Ethics 

The research proposal was approved by the University of Western Australia’s Human 

Research Ethics Committee at the study’s commencement (Appendix B). Efforts were made 

to maintain the basic ethical principles outlined in the National Health and Medical Research 

Council (NHMRC) National Statement on Ethical Conduct in Human Research (Australian 

Government, 2007, updated 2018), which governs the University’s Human Research Ethics 

Committee, in the following ways.  

Participant Consent 

The participants were initially contacted via email (see Appendix C) to obtain their 

interest and permission for an interview, observation and recording. Approval of the 

lecturers’ participation was also sought in writing from the institution’s senior management. 

Additionally, each participant received an information sheet (Appendix E) attached to the 

consent forms outlining the nature of the study, their role in the study, data collection and 

processing, and an assurance of their anonymity throughout and after the study, should it be 

requested. Returned and signed consent forms were kept in a secure place by the researcher.  

Access 

The approvals were sought from the key member of the polytechnic’s senior 

management, namely, the vice principal and academic development director, and permission 

was obtained. Access was granted by the polytechnic leadership, officially acknowledging 

and consenting to the research activity undertaken through the polytechnic’s technology 

platform. 

Conclusion 
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This chapter has presented the methodology used in the current study, which aimed to 

generate a substantive theory about the perspectives of the polytechnic lecturers teaching in 

the NGLS, capturing their lived experiences. In doing so, the chapter has justified and 

explained the research design and methodology. It began by describing the theoretical 

underpinnings of the study. In addition, it has explained how data collection and analysis 

procedures, including semi-structured interviews, non-participant observation and document 

examination, together with grounded theory methods of analysis, were consistent with the 

theoretical perspectives adopted. 

The chapters that follow describe the study’s results, explaining the emergence and 

refinement of the theory and subsidiary propositions arising from analysis of the data.  
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CHAPTER FIVE: The “Dance” of Changing Practice 

Introduction 

In this ever-changing world, things do not stand still, frozen in social tableaux. 

As we are equally well aware, change is happening all the time – in a dance 

between identity and otherness, a dance between the reproduction of some 

things alongside the transformation of others. (Kemmis, 2014) 

Teacher practice requires that teachers craft knowledge and possess dispositions that 

enable them to reflect and make considerations based on their personal beliefs, values and 

principles, bringing about the appropriation of purposeful actions. Teacher practice does not 

remain constant in this ever-changing world, and the “dance” of changing practice happens 

when the current routine is disrupted.  

This dance involves acts of contemplation, risk-taking and experimentations depicting 

the malleability of teacher practice. At times, the dance takes on various fluid movements, 

which seem effortless. At other times, it resembles the erratic manoeuvres of amateurs 

(Edwards-Groves, Grootenboer, Wilkinson, & Kemmis, 2018). This chapter presents the 

change of practice and its circumstances, generated from the data collected from the first 

interviews, virtual classroom observations, final interviews and relevant document analysis. 

The data collection process captured the participants’ encounters within the virtual 

classrooms, their deep reflections, and the narratives of making intentional decisions. 

Data collection was conducted in three phases. In phase one, the first interviews were 

undertaken in the earlier part of the semester. In phase two, virtual classroom observations 

were conducted during the semester. Finally, in phase three, the second round of interviews 

was performed towards the end of the semester. The semi-structured interviews called upon 

the participants to reflect on their experiences within the virtual learning spaces supported by 

different technologies during the unique 2020 semester.  
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As it may be recalled, this study focuses on the polytechnic lecturers’ “lived” 

experiences aimed at understanding teaching in the Next Generation Learning Spaces 

(NGLS) and developing a substantive theory on teaching in such spaces. The results 

described in this chapter are organised into four main parts according to key themes identified 

from the data. The first part presents the participants’ perspectives on the change in practice. 

The second part recounts the participants’ perspectives on their sense of ownership witatahin 

the virtual space. The third part describes the lecturers’ efforts to ensure positive student 

engagement in the NGLS. The fourth part illuminates the participants’ perspectives on their 

psychological well-being during the transition process. 

Theme 1: Change in Practice 

The new circumstances brought by COVID-19 pandemic halted all physical 

classroom activities and rapidly pushed teaching into the virtual space. The acceleration of 

speed with which the lecturers had to adapt to the change of environment and technology was 

intensified, permitting the researcher to capture stages of change in practice at a pace that 

would otherwise have been impossible within a semester (April to August 2020).  

Distinct stages were identified from the data analysis that helped the lecturers deal 

with the impact of the unprecedented change required to move quickly from a face-to-face 

classroom to a virtual one. The lecturers in the technology-enhanced NGLS, either through 

the Microsoft Teams or Blackboard Collaborate Ultra, the two communication and 

collaborative platforms, moved through three stages in their virtual teaching experiences. The 

experiences that led to a change in practice have been organised into sub-themes according to 

three stages, namely, recognising, acknowledging and adjusting (Figure 8). Each of these 

stages will now be examined in detail. 
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Figure 8 

The Stages that Led to a Change in Practice 

 

Sub-Theme, Stage 1: Recognising 

The first stage of change in practice is “recognising”. When X Polytechnic first 

announced that all physical classes would be cancelled and all lecturers would have to teach 

online, the participants’ first reaction was to recognise that the circumstances would not be 

“business as usual”, even though X Polytechnic had prepared emergency responses for 

threats that would impede the continuity of classes before the COVID-19 pandemic even 

began. Indeed, the polytechnic had put in place an annual “e-learning” week so that 

operations could continue should a threat arise. As with most crises, this was unexpected, 

rendering the participants out of their comfort zones. However, the recognition process was 

the first step towards coping with the unprecedented situation, which eventually led them to 

come to terms with the change. This process is depicted in the following participants’ 

comments: 

It’s not going to be business as usual, and we all have to learn and adapt. So, by 

having the right mindset is the first step. (Ron, 24-04-2020, p. 10, line 393) 

For me, it was because the circumstances required it, meaning it was part of business 

continuity. Therefore, I am willing to try it (the new technology platform). I think this 

was no one’s fault. Because of COVID-19, we all had to rush into it. (Tanya, 24-4-

2020, p. 1, line 29) 
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If we look at this climate now, it is not a choice. (Reena, 25-4-2020, p. 2, line 48) 

Yeah, so everything has changed. So that is the biggest realisation that I have when 

we are so-called forced to do it. So even though previously we have all that [e-

learning sessions], I still feel that we are not adequately prepared for this. (Leonard, 

10-6-2020, p. 10, lines 360–363) 

Lamenting the Loss of “Eyeballing” 

The recognition stage allowed the participants to contemplate current practices while 

making practical considerations about what they might need to change. The participants 

quickly recognised that the old practice of teacher sensing and “eyeballing” (visual 

monitoring) would not work. Indeed, there are enormous differences between the physical 

and virtual learning environments, and it cannot be business as usual. As much as they hoped 

they could replicate the physical environment in an online environment, the lecturers knew it 

would not work as they often could not see the “non-verbal cues”. Reena expressed this as 

follows: 

… we would as much as possible want to replicate the physical environment 

in an online environment. And how can we replicate that when we do not even 

see our students, when we do not even physically see them, hear them? 

Because a lot of very important indicators on whether your students are 

engaged with you or not, a lot of these are non-verbal cues. (Reena, 25-4-

2020, p. 2, lines 56–60) 

The participants took stock and made sense of the whole situation while comparing 

their previous environment with their current predicaments. Tanya, Suba and Hannah voiced 

that they have a preference for teaching within the physical classrooms and explained why: 

… I prefer face to face. I prefer physical interaction where I can see the body 

language. (Tanya, 24-4-2020, p. 1, line 25) 
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Because in the past, it was much more natural, like I am here, you are here. I 

read your body language, I know exactly what is happening. Suddenly, I am 

almost deprived of certain senses. (Tanya, 24-4-2020, p. 9, lines 377–379) 

When I come face to face with them, I can see from their facial expressions 

whether they grasp the idea or not. So that I can adjust my teaching … now 

that part is really missing. (Suba,3-9-2020, p. 4, lines 184–186) 

The part where I can’t eyeball, is when I teach something in class when they 

are a bit confused, they will raise eyebrows, and from their facial expression, I 

can tell… or when they roll their eyes at their classmates, or if they don’t 

know or want to copy [their friend’s answer] a little bit, or when they keep 

leaning over, then I know this person is not very clear. (Hannah, 3-9-2020, p. 

8, lines 261–264) 

Collectively, the participants recognised the limitations within the online environment 

compared with the physical environment. These challenges were captured well by Sandy and 

Linus:  

I think what was more concerning to me was not only to eyeball the students 

as I mentioned earlier, but I noticed it’s a bit difficult to identify and notice a 

student who needs more attention and gets extra support from the tutor. 

(Sandy, 7-9-2020, p. 10, lines 357–359) 

A lot of customization happens for me because of “eyeballing”. Then I 

realized that, you know, some parts I go a bit deeper, or go a bit slower on 

other parts. So, without that rather crucial piece of information, I find it hard 

to make a judgment. (Linus, 8-9-2020, p. 10, lines 346–349) 
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Sub-theme, Stage 2: Acknowledging 

The second stage of change in practice is “acknowledging”. The first stage, as stated 

earlier, requires the participants to identify their existing conditions, while the next stage of 

acknowledgement goes deeper, requiring the participants to accept the challenges and the 

opportunities that have crossed their paths. 

Challenges and Opportunities 

As the lecturers grappled with the limitations of the new learning space within a short 

timeline to convert their teaching materials for a new way of teaching, they began to 

acknowledge that despite the extraordinary challenges, there were also enormous 

opportunities to develop a new conception of teaching. In this connection, Suba remarked 

that lecturers could not operate according to the status quo and had to “crack their heads” to 

design a new approach for learning, “to think about how to deliver these materials to students 

in the fully online environment” (Suba, 29-4-2020, p. 8, lines 267–269). 

Like Suba, Sandy acknowledged that this was an opportunity to think beyond the 

usual norms of practice, refresh any dated materials and revamp their ‘old school’ way of 

teaching by looking at new ways of delivery. On this point, Hannah commented as follows: 

“… because the lecture slides that we are looking at, some of them are like more than five 

years old, or even ten years old kind of material” (Hannah, 6-5-2020, p. 2, lines 74–80). 

Admittedly, the acknowledgement process for Hannah was not an easy one as it meant 

challenging the status quo, which had supposedly worked well for many years. 

The process of acknowledgement was challenging as some of the new practices 

contradicted the participants’ core beliefs about teaching and required them to recalibrate. For 

some, this proved to be more demanding than anticipated. However, the process was 

smoother and less problematic for others whose prior experiences and beliefs were more 

aligned towards technology and more open to changes. Either way, the process drove the 



 
103 

 
participants into more profound reflections about their teaching, leading to the final 

adjustment stage to align their practices with the current reality. For Ron, the transition was 

not as drastic as he expected. He believed that this new learning environment provided an 

opportunity to encourage students to be more self-directed. Furthermore, Ron expressed the 

view that if one held on to past practices and beliefs too closely, then making significant 

changes within the new learning space might not happen so readily: 

It is going to be more self-directed learning (SDL), [that is] if you hold that 

belief, I’m one of them. [If you are more SDL inclined], you will be more 

naturally inclined to place more emphasis to train students in self-directed 

learning skills. But if you’re still of the view that, you know, it’s going to be 

business as usual and all these are hype, hands-on skill is more important, and 

you have to meet face to face to develop interpersonal skills, then you may be 

less inclined to do that. (Ron, 24-4-2020, p. 4, lines 166–171) 

Leonard believed that for one to adjust to change, “there must be conviction” and a 

sincere belief that the change is “good for them”. Even though the participants adjusted their 

teaching to the new space since it was mandatory, they also considered the change according 

to their personal beliefs. To make significant changes, they needed to see value in the benefits 

of the new space and technology and be committed to making those changes. Tanya was not 

prepared to ‘mess around and make mistakes’ unless she could see the value immediately. 

She commented on this as follows: 

I know some of these colleagues, they’re the “go ahead” and “try different 

things” type. And they’re prepared to go and mess around and make mistakes. 

People like me, looking at all the hassle, [wonder if] the tool can help me or 

not? If not, I prefer to facilitate learning face to face with my students. Unless 

I can see a real value quite quickly, I’m probably not keen. So, all these are 
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barriers, but it’s because I am this kind of lecturer. Those who are very keen 

on the “techie bit”, they won’t have such a problem. (Tanya, 24-4-2020, p. 4, 

lines 149–154) 

The statements made by the participants indicate that even as the participants prepared 

themselves for the change, not everyone had the same perspectives concerning the degree and 

type of adjustments to be made. They still needed to assess and consider the risks involved 

and determine the gains and losses before committing themselves. For Linus, it meant 

challenging some of his existing beliefs: ‘…this will come with challenges as well because 

my traditional conventions of what works and what doesn't work might not really be 

applicable to this online space’ (Linus, 8-9-2020, p. 4, lines 130–132). 

Despite apprehensions and hesitations, the sentiments remained largely positive. Most 

of the participants acknowledged that, despite the barriers and teething issues, they could 

develop ‘new muscles’, build new competencies, and work towards adjusting and activating 

those changes. Both Leonard and Ron expressed that, despite the challenges, there were 

opportunities to learn: 

I find the challenges are there. But there are also opportunities to learn … to make us 

better. (Leonard, 9-9-2020, p. 6, lines 24–249) 

So, I think this new environment posed a lot of challenges to lecturers, but on 

the other hand, getting back to the muscle analogy because we were thrown 

into this unfamiliar environment, exposed to this new way of teaching, we 

were allowed to develop our muscle faster because otherwise, we wouldn’t 

step out of our comfort zone. (Ron, 24-4-2020, p. 10, lines 404–409) 

The induction into the “unfamiliar environment” brought tremendous stress and 

anxiety, and the participants had to make quick decisions about the type of changes they were 

willing to make. The journey to recognise and acknowledge the circumstances helped them 
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adapt and accommodate the new environment. However, they had to contemplate and make 

meaning for themselves on their own terms before any change in practice could be enacted. 

Sub-theme, Stage 3: Adjusting 

The third stage of change in practice is entitled “adjusting”. The final dip into the new 

space was akin to wading in shallow waters for some. For others, it was like diving into the 

deep end, but they all adjusted according to what they regarded as necessary to achieve the 

desired outcomes. Generally, there seemed to be a greater level of acceptance of the new 

space and technology after contemplating the new and the old, eventually coming to terms 

with the change and creating new ways of teaching and managing the classrooms. On this 

matter, Leonard commented:  

We try to ask them to turn on the video cameras and show their faces … but we 

realise that asking them to turn on [the camera] will create more problems because it 

will slow down the bandwidth and everything. So, we think of creative ways to ensure 

participation. (Leonard, 10-6-2020, pp. 8–9, lines 292–295)  

Like Leonard, many participants felt they could no longer manage the classroom 

visually with the loss of non-verbal cues, so they resorted to creative ways of engagement. 

One such way was having “new eyeballs” to help pick up on the non-verbal cues. 

New Eyeballs 

Not seeing and sensing what was happening within the virtual space had been an 

incredible deficit for the participants. However, it appears they made up the loss by replacing 

this capability with something else. This analogy of new eyeballs is akin to the experience of 

how one loses their sense of sight; the brain compensates by remodelling itself with other 

senses to judge the world around them. It turns out that this is not just learned behaviour but 

the brain’s plasticity of “re-wiring” to give more capability to other senses when one sense is 

missing (Rabinowitch et al., 2016). For the participants, the new eyeballs came in the form of 



 
106 

 
quizzes, games and collaborative boards, checking if the assumptions made about students’ 

learning were valid. What was seen in place of the “old eyeball” was a flexible design 

approach incorporating formative assessments that played a crucial role in determining 

whether adjustments had to be made to the original teaching plan.  

As revealed in this commentary, the participants went to great lengths to enable the new 

set of eyeballs as a formative tool—even those who claimed they were less inclined to use 

technology. The participants used various techniques, including Kahoot (Figure 9), a game-

based online platform, to check students’ understanding. The game component helped entice 

students to participate and provided a way for the lecturers to determine if the students 

understood what was being taught. Others used Multiple Choice Questions (MCQ) quizzes 

(Figure 10) and polling tools (Figure 11) to adjust their teaching, or Padlet (Figure 12), a web-

based collaborative sticky “note-pad” to articulate and visualise learning.  

Although the new eyeball implementations varied, most participants adopted a 

question-based approach as they felt it was futile to continue with “teacher talk” at length. 

Sandy used dual devices in her class: a laptop for screen-sharing and a mobile phone for 

tracking and managing the questions and answers in the chat tool to check students’ 

understanding. Furthermore, she used a mobile device for the practical demonstration to elicit 

further understanding in a visual-based subject. During the COVID-19 crisis, she did not have 

the necessary equipment. Therefore, Sandy created a tripod out of Lego blocks to facilitate her 

sessions. The participants were determined to create new eyeballs, by making explicit choices 

concerning how they established the evidence of learning. 
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Figure 9 

Example of Kahoot!, A “New Eyeball” for Gauging Understanding 

  

Note. The lecturer used the quiz results to further elaborate on the concept.  
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Figure 10 

An Example of “New Eyeballs” Using the Quiz After an E-Lecture 

 

Note. A survey conducted in the previous week enabled the lecturer to teach according to 
topics that students voted to be further explained.  
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Figure 11 

An Example of “New Eyeballs” Using a Polling Tool for Feedback 

 
 
Note. Allows for anonymous input that is only visible to the tutor 

Figure 12 

An Example of “New Eyeballs” Using Padlet to Get Students’ Responses  

 
 

As observed, the participants devised various ways of collecting evidence of students’ 

learning, as seen in Figures 9, 10, 11 and 12. In this regard, Linus expressed that he had to 

make specific choices to check on his students’ understanding: 

By entering the Virtual world, I have to make very explicit choices about how I can 

go about achieving that through regularly throwing in little quizzes to check on 
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understanding. And getting students to respond and making sure that at least the 

majority of the class is on the same page as I am. (Linus, 24-4-2020, p. 4, lines 146–

150) 

Tanya also used MCQ to facilitate learning but admitted she was unsure if they were 

successful: ‘I’m not even sure it works, I found myself using MCQ, like a kind of facilitation 

tool. I don’t think I was very successful’ (Tanya, 10-9-2020, p. 8, lines 370–371). 

Nevertheless, success in the new learning space was not guaranteed, even with new 

eyeballs. In other words, the implementations had to be tweaked frequently according to 

specific needs within a limited timeframe. The realities of the daily classroom practices in the 

virtual space were challenging, as Linus articulated:  

I think it’s still a big concern that I have because, given the virtual space and given the 

timetable limitations, the time of scheduling, there is only so much I can do. I can’t 

just pause the lesson to check on understanding. Otherwise, I can’t finish my syllabus. 

So, therefore, yeah, I face that challenge. We could randomly, for example, only 

randomly, pick a few selected students to respond to the questions. (Linus, 24-4-2020, 

p. 4, lines 150–155) 

The adjustment stage required the participants to enact the change selectively and make 

further modifications along the way. This process was considered intimidating and invoked 

some internal tensions. For example, both Tanya and Leonard felt they were reverting to 

being a novice teacher. Tanya stated, “I think on my part, I feel that there was some 

regression” (10-9-2020, p. 8, line 341). Similarly, Leonard also felt like a beginner teacher: 

When I first started the online thing, I realized, at least from my personal experience, I 

was reverted to the beginning days when I was dominating the classroom, and I don’t 

say this in a very positive tone. It’s very one-sided, okay. I realized it’s because I’m 
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not familiar with that environment, just like when I first started teaching, where I do 

everything from my perspective. (Leonard, 9-9-2020, p. 14, lines 615–620) 

The journey towards change was demanding, and it felt like being a “newbie” all over 

again. However, the participants demonstrated great tenacity and professionalism in their 

perseverance. Like Hannah, many of the participants faced challenges at the initial stage but 

got better after becoming familiar with the virtual learning environment. Hannah credited this 

improvement to exchanges of ideas with her peers. In this connection, she made the following 

comment: 

I’m also not very strong in technology and not familiar with the tools. So, within a 

very short timeframe, I had to change my teaching, it became an inhibition … I feel 

there’s a lot of obstacles and constraints, make things very difficult for me to teach. 

But after, I think only after a month plus, I started to get more familiar and exchanged 

ideas with other teachers on what tools they use, then I started to practice it; I do feel 

it is getting better. (Hannah, 10-6-2020, p. 2, lines 46–53) 

The barriers did not deter them. New confidence surfaced among the participants with the 

experimentation of new approaches and interdependent learning between peers. 

Activating Change and Preparedness for Future Changes  

The sentiments among the participants were generally positive despite the stress and 

increased workload in transitioning to the virtual learning space. Almost all the participants 

stated that the experiences had been better than expected, including student engagement and 

technological stability. The positive experiences could be attributed to a sense of 

professionalism that many experienced in doing the best they could to avoid compromising 

the quality of teaching. Suba conveyed the sentiment about his teaching team in the following 

way: 
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I sense the professionalism, they knew this had to be done, and although it’s tough, 

they did their best to do what was needed and didn’t complain. I'm glad they were 

receptive to this and open-minded, to try out new things, to perform, you know, using 

new approaches. (Suba, 3-9-2020, p. 2, lines 60–63) 

Even Tanya, a self-proclaimed “non-techie”, felt she ‘definitely came out of this 

better than I expected’. Most of the participants were pleasantly surprised that students could 

apply what they learned despite not having face-to-face interactions. While the study 

participants lamented the loss of the former, they embraced the new challenges and 

courageously looked forward to the next semester. For some, the next semester would mean 

another opportunity to hone their skills in teaching in this new space. For others, it would 

mean tackling yet another challenge of entering the hybrid teaching mode, teaching in both 

the physical and virtual NGLS simultaneously.  

As Suba confided: “one major transformation for the coming semester if the COVID 

virus eases will be hybrid learning”, whereby lessons will be conducted face-to-face and 

online simultaneously. Suba, however, was optimistic that his team members could adapt to 

hybrid teaching in the near future. He stated, “If they are given a chance in the future … 

coming back to the physical learning environment, with technology-enhanced [features], I 

guess their adaptability will increase. No longer as scared as before” (Suba, 29-4-2020, p. 16, 

lines 549–551). 

Having conquered their fears in this new learning environment might encourage 

participants to try different technologies in the new semester. However, it may also require 

learning new skills to manage students in both face-to-face and virtual environments. 

Nevertheless, the overall outlook remained positive, and the mindset remained open, as 

conveyed in the following comments: 
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I do feel I’m very much looking forward to semester two. I’ve been told it’s online 

again. So, I am going to work on improving my lessons online and using more 

technology, so I’m very open nowadays to new technologies and what they can do … 

I feel like I’m not so uncomfortable in their “Generation Z” environment, and I can 

learn new things, in fact, I know some things that they don’t know. (Damon, 2-9-

2020, p. 7, lines 313–322) 

Ron further asserted, “I must say it is better than I expected … it’s glitch-free. It was very 

smooth, no lagging, so that’s very good, even though every one of us turned on our cameras, 

the sound quality was still good” (24-4-2020, p. 6, lines 220–222). Reena expanded on this 

topic as follows: 

So, we’re at a learning curve to adapt to things like the administrative workflow, the 

different ways in which we can craft our materials, and all of that. So the learning part 

takes up a fair bit of time. However, once we have adapted to this, this is going to get 

better next semester in that sense. (Reena, 5-9-2020, p. 3, line 94–99) 

However, Leonard highlighted that even though the barrier might not be as 

formidable as it had been, this hybrid teaching mode might not be palatable for all, stating 

“this might just scare them off” (Leonard, 9-9-2020, p. 17, line 783). He explained that most 

would not have mastered how to work within the new virtual learning space, let alone handle 

the multiple components with new technologies in the hybrid mode. Equally apprehensive, 

Linus thought that “it would be another learning curve altogether”. He elaborated: 

I think for “work from home”, we are just starting to get a bit more familiar with how 

things work in this current virtual space, and then now we are like going to this hybrid 

version within the technology-enhanced classroom. So, to me, I don’t see it as a clear 

winner. Yeah, but it’s going to be just another round of lecturers going back, trying 

things out, trying to figure out. (Linus, 8-9-2020, p.12, lines 417–421) 
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In this new configuration of space and technology, the participants will go through yet 

another transition as they prepare to teach in a hybrid format for the following semester. As 

suggested by the participants, even though their experiences have not been bad thus far, any 

new conception of technology or space may not necessarily bring about immediate change. 

The participants would likely need to reassess what the hybrid learning space entails and 

contemplate the changes needed and how this new learning space may affect their ownership, 

role and identity within the new configuration. 

Theme 2: Ownership 

The second theme generated from the data is “ownership”. This theme comprises the 

sub-themes: role and identity, loss of ownership and empowerment through the transfer of 

ownership.  

Sub-theme: Role and Identity 

According to theme one, Change in Practice, as the participants entered the new 

learning space, they did not simply accept or reject what was imposed on them because of the 

COVID-19 pandemic. Instead, they contemplated and made conscious choices about enacting 

change in their approaches and at their own pace. In those stages, they made comparisons 

between their personal beliefs about the traditional learning environment, the new space and 

their desired outcomes in response to the demands of the new space. 

While making such comparisons, they deliberated on what they gained and lost in 

their practices. It prompted some to question their professional identity and values because of 

the impending change in their role. For example, Tanya wondered what lecturers do when 

replaced by technology— “what is the lecturer’s value?”. Similarly, Sandy struggled with her 

new role, which was partially replaced by technology. As such, she questioned her identity 

and values as a lecturer in the following comment:  
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If I only give, let’s say, a YouTube link for demonstration. Then I question what’s the 

lecturer’s role. If the students can rely on those video clips, then perhaps they don’t 

have to come to school anymore … that’s my dilemma at this moment. (Sandy, 6-5-

2020, pp. 1–2, lines 44–48) 

Lamenting her dilemma, Sandy agonised over her new role, identity and values as a teacher. 

However, the dissonance revealed in her first interview was replaced by a new belief in the 

final interview. There was an apparent shift in her perspective towards the end of the 

semester. She expressed that she could still contribute in ways that the technology could not 

and felt there continued to be a place for face-to-face interactions. Accordingly, she made the 

following comments: 

I still see the need for our physical presence. I think knowledge can be easily 

delivered. I mean, if the student goes to YouTube, they don’t need to attend my 

drawing class to learn about rendering skills. There are already much better tutorial 

videos on YouTube. So, if we are talking about knowledge and skill, they can easily 

achieve … I think the skills that we are also trying to teach the students are not just 

the technical skill set … So I still think, especially after comparing these two 

experiences, I think to a certain degree, we still have our job as an educator, like our 

professionalism, how the students have pride in their work. How to meet the 

submissions, how to be more serious about their work, how to be more competitive in 

a healthy way within the studio culture … all those things were missing [in the virtual 

space]. (Sandy, 7-9-2020, p. 12, lines 451–464) 

Sandy’s example demonstrates that people make meaning for themselves through their 

environment. She found that she could still contribute to the students’ learning experience 

beyond knowledge and skills and became more assured of her role and identity. Nevertheless, 

she felt it was challenging to incorporate soft skills and industry-specific attitudes and 
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dispositions within the limitations of the virtual space. Like Sandy, Hannah also felt that such 

attitudes and dispositions towards character development were challenging to impart within 

the virtual space: 

I call myself an educator, not a facilitator, and there’s a difference. If you take courses 

outside, they usually just provide information and purely deliver knowledge, or train a 

skill. But for us, teachers, that is only one of the parts, we also have this [other aspect 

of teaching]: that is educating, nurturing their character, correcting their attitude. This 

is the part that is very difficult to do when we are in home-based learning mode. 

(Hannah,3-9-2020, p. 7, lines 236–241) 

Correspondingly, Leonard also bemoaned the obstacle of losing the ability to have face-to-

face interactions and questioned his role in the new learning space. He stated, “The part I lost 

is … I started asking myself what my main role was? I was quite frustrated when I could not 

see the students’ faces” (Leonard, 9-9-2020, p. 12, lines 542–543). The loss of ownership in 

the virtual space troubled some participants and required them to revaluate their identity and 

shift roles within the new learning environment.  

Sub-theme: Loss of Ownership  

The sense of loss felt by the participants was real, and it deeply affected the way they 

saw themselves and recalibrated their beliefs and practices to the new space. The complexity 

of transitioning into the virtual space put them in a position of vulnerability as the virtual 

space did not give them the type of ownership and control they had experienced in the 

physical classroom. Linus felt that with less control within the virtual space, more trust was 

needed in the students. He stated:  

I guess in the traditional classroom, the physical space is quite clear because you are 

caught between those four walls with the students. And I guess in the Singapore way 
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of running classes, the teacher does have quite a bit of authority. (Linus, 8-9-2020, p. 

8, lines 260–263)  

He further commented on the virtual space: “A lot of controls are no longer within the 

purview of the instructor. I mean, I wouldn’t say that I’m uncomfortable, but it means that 

there needs to be more trust in the students” (Linus, 8-9-2020, p. 8, lines 283–286). Besides 

having more trust in students, perhaps more empathy was required. In this regard, Tanya 

commented as follows: 

I think it’s about letting go of this idea of, I’m the teacher, I’m in control, I tell you 

what to do, so I always look very good in front of you. If we are prepared to make 

some stupid mistakes. You know what? It puts us teachers in the position of trying to 

learn and how helpless and stupid you feel, maybe will make us more compassionate 

to students. (Tanya, 24-4-2020, p. 12, line 555-559) 

The re-calibration of ownership and control requires mutual trust and makes one vulnerable. 

Nevertheless, the participants’ openness to this re-calibration has an impact on student 

empowerment and student autonomy. 

Sub-theme: Empowerment Through the Transfer of Ownership  

The willingness to be open led Damon to release the teacher’s control and assimilate 

new roles. He believed in giving opportunities for student-directed learning and driving 

students to think for themselves. In this connection, he commented as follows:  

Yes, I wanted them to be in my shoes and put them under the pressure to grade. And I 

liked the fact that they were grading in groups (group of five) … so, the way they 

were grading, that helped them not just to go in and just put a mark, they had to think 

about it. (Damon, 2-9-2020, p. 6, lines 251–254) 

During the observation session, it was noted that Damon organised a role reversal with his 

students. He conducted the communication class by having students play the role of 
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assessors. The students graded selected recorded presentations according to the given rubrics. 

The session was active with students working collaboratively, analysing the presentations, 

and learning the nuances of what good presentations should and should not be. This 

empowerment gave the students a sense of ownership and agency in their learning. Damon 

was comfortable with the shifting roles and did not feel that his identity as a teacher was 

compromised due to sharing the ownership of the learning space. Likewise, Ron thought that 

there should be more room for student-led activities: 

For example, in the virtual class with the students, you let a few students be the 

teacher or facilitator. Of course, you will be there to oversee the whole session, but 

you let them run [the session]. Ask questions or answer questions and see how it goes. 

So being virtual, maybe students will be a bit bolder. Let them play the role of a 

facilitator … especially those who are comfortable presenting online, and maybe, this 

will spark their interest and motivate them to take up the role of a student-teacher. 

(Ron, 24-4-2020, p. 11, lines 446–449) 

Equally comfortable in a less teacher-directed role, Tanya felt that she has always been 

consistent in facilitating learning. However, she had to be more deliberate about it when 

entering the virtual learning space, as she pointed out: 

I think that I have always thought of or imagined my role as a so-called lecturer more 

as facilitating than covering content … I think that has been consistent since I joined. 

I think what might have changed is that it’s becoming much more explicit or 

intentional. (Tanya, 24-4-2020, p. 9, lines 375–377) 

Those like Damon, Ron and Tanya, who were comfortable with the role of a facilitator rather 

than a mere content deliverer, felt that it was natural to give students more ownership in their 

learning. Indeed, giving students greater agency or creating a more student-centred 

environment supported their beliefs and aligned with their practices. However, it still required 
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them to be more ‘explicit’ and ‘intentional’ in playing out their roles and carving out new 

ones for their students. Reena felt that her role evolved from that of a facilitator to more of a 

coach and mentor, empowering students ‘to become more comfortable about themselves’; she 

went on to add: 

I used to think that I was more of a facilitator. Okay, now increasingly, I think I’m 

moving towards more of a coach … Coach takes on a much broader role in a sense, 

because I do not just see myself as facilitating students learning right now, but I see 

myself, also as mentoring them. I see myself as more of … encouraging them, 

mentoring them, not just in content, in the subject, but also helping them to become 

more comfortable about themselves, in a very strange environment, for example. 

(Reena, 5-9-2020, p. 7, lines 243–251) 

Undoubtedly, the participants felt that their role went beyond that of a mere 

information provider. Nevertheless, it required a deliberate effort to facilitate, empower, 

coach, mentor, develop and engage students in this new learning environment. 

Theme 3: Student Engagement 

The third theme generated from the data is “student engagement”. This theme 

comprises three sub-themes: autonomy, designing for engagement and technology for student 

engagement. 

Sub-theme: Autonomy 

When the agency for learning was transferred to students, their engagement appeared 

to heighten. The affordances provided by the technology and platform seemed to have paved 

the way for greater student independence, as suggested by Linus: 

But I guess one thing about this technology is that there’s more autonomy given to the 

user, you know. The way they can decide to turn off the video feed, they can decide to 
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turn off the audio feed. [Compared to when] you are in a physical classroom, you are 

there physically, so you can’t hide. (Linus, 24-4-2020, p. 5, lines 223–227) 

Hannah expressed this phenomenon differently, saying that students were less willing to be 

independent in the physical classrooms but appeared more independent in the virtual space. 

She stated, “When you are there, somehow, they will grab you for the smallest problem, they 

will somehow not explore themselves” (Hannah, 10-6-2020, p. 11, lines 361–362). Ron felt 

the new learning space brought about a certain level of autonomy for the students in deciding 

what and when to learn, potentially acting as an enabler for students “to use their self-

regulation, self-directed learning skills” (Ron, 24-4-2020, p. 3, lines 110–111). Hannah was 

also pleasantly surprised that there were far fewer questions in the virtual space, and if 

questions were asked, they “were genuinely very tough” and higher thinking order, “next-

level” questions (Hannah, 10-6-2020, p. 8, line 271). 

Students tended to be more cognitively engaged when the sessions were well designed 

and suitably facilitated; hence, learning thrived. Such facilitation inevitably prompted 

students to go beyond textbook learning, an observation that Hannah remarked upon as 

follows: 

Yeah, I think because they are searching more, they have gone beyond their textbook 

learning, so they are going to the internet to do research and if they find something 

that contradicts what I say or something new, they will come to me. Yeah, we never 

thought that [would happen], so maybe in the past they did not explore so much on 

the internet. But now, the way the question is given to them, may push them to do 

more. (Hannah, 10-6-2020, p. 9, lines 307–312) 

Noticeably, the teaching approach in the virtual environment has changed 

tremendously, from teacher-telling to involving students in exploring the materials, asking 
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questions and sharing ideas. However, this transformational change would not have happened 

if it had not been intentionally designed and carefully crafted.  

Sub-theme: Designing for Engagement 

I wanted to make sure students have a better engagement on Microsoft Teams. So, for 

that to happen, I need to plan what I want to say and what kind of activity I want to 

engage them with. (Sandy, 6-5-2020, p. 7, lines 310–313) 

Learning does not happen by accident; considerable effort must be made to ensure 

that learning is not compromised and students are comfortable in the learning environment. 

The painstaking number of hours invested in lesson preparation during this period was 

unparalleled. The participants had to convert their lectures into videos so that students could 

use them as resources, viewing them before participating in their tutorial classes. The 

materials had to be intricately designed for learning; they needed to be engaging, relevant and 

relatable according to the specific disciplines. Indeed, as mentioned by Reena, lessons 

required thoughtful preparation:  

we have to be quite mindful to remember that a lot of these students do not have that 

[relevant] background, they do not have that prior knowledge of this subject. So, 

when we are trying to explain it to them, as much as possible, using real-life examples 

in our lectures and videos. (Reena, 25-4-2020, p. 10, lines 358–359) 

Designing lessons for the virtual space was no mean feat as it required using 

technology appropriately. However, many saw the merits of understanding a potential use of 

technology before applying it for teaching using suitable pedagogy approaches. Accordingly, 

Suba cited an example of how technology aided his lesson preparation: 

In the past, you know, the subject leader has printed the tutorial worksheets, that’s it, 

we just bring it to the classroom. But now, I need to plan … But the good thing about 

technology is that I can copy and paste … Meaning that if I prepared this kind of 
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scaffolding, for one class, I could use it for the other five classes. I can use it for 50 

classes. (Suba, 3-9-2020, p. 5, lines 198–203) 

Indeed, technology could be replicated to make the teaching role easier for lecturers. That 

said, this can only happen if it is skilfully planned and crafted to achieve the intended 

learning outcomes of student engagement.  

Sub-theme: Technology for Student Engagement 

In the virtual learning space, deliberate planning and understanding the affordances of 

technologies are needed to achieve specific student engagement. “Technological affordance” 

is a term commonly used in the educational technology literature to describe the usefulness of 

a particular technology and the tasks it can enable users to perform. In other words, the 

lecturer needs to understand how the specific technology may assist in attaining the intended 

outcome of learning. For example, Suba could use the digital whiteboard and annotate over 

his screen to help the students visualise the mathematical concepts he was explaining. The 

affordances of annotation helped his students envision and make the concepts explicit. His 

slides came “alive” after he annotated over them. He also scribbled as he explained the 

equation and added various colours to represent the different concepts he introduced, as seen 

in Figure 13.  
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Figure 13 

Affordances of Microsoft Teams, a Collaborative Platform 

 
Note. Suba used a digital whiteboarding tool with a stylus for his teaching.  
 
 
Besides using the whiteboarding and annotation tools (Figure 13), the participants also used 

the channel feature within Microsoft Teams to allocate students into groups for collaborative 

work and improve interactions between students. Sandy explained how she used the channel 

feature:  

I got them into four or five, then I created a separate channel (Figure 14) for them to 

go in and they met in small teams … So, from the students’ point of view, it’s not just 

sitting and listening to us every day. (Sandy, 6-5-2020, p. 8, lines 353–355)  

Reena further stated:  

When we do group discussions on the technology platform, we can do our breakout 

sessions (Figure 14) in smaller groups … smaller groups allow for a little bit more 

rapport to be built. It allows a little bit more opportunity to relate to them on a more 

personal basis. (Reena, 25-4-2020, p. 4, lines 140–143) 
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Figure 14 

Breakout Groups in Microsoft Teams 

 
 

Many of the participants also ventured beyond the appointed communication and 

collaborative platforms to explore other technological tools, such as Padlet for idea 

improvement and knowledge sharing, Kahoot! and Mentimeter for formative assessment, and 

other dedicated tools for visualisations. In doing so, considerable effort was devoted to 

finding the right technological tool to ensure that students were cognitively engaged. 

However, as much as this cognitive engagement was crucial for student learning, the 

participants also felt that the social and emotional engagement was equally important and 

required relational efforts in creating “a safe space” for the students, just as they would do in 

a physical classroom. Tanya claimed that creating a conducive environment was her priority 

in the following comment: 
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I’m going to be very clear that my priority is. I want the learners to know each other. 

They’re freshmen, they don’t have a proper orientation this year, I want them to feel 

comfortable with me. I want to have a safe space … we have to record tutorials, so, all 

the more the performance anxiety will come in for the learners. I’m going to make 

sure that they forget all these things and just be able to engage me as if I were really 

with them, that’s my priority… I need to know you as a person, and you need to know 

me as a person. We need to be comfortable first and foremost, content comes later. 

(Tanya, 24-4-2020, p. 8, lines 337–346) 

Undeniably, many of the participants prioritised “reaching out” to students, making 

them feel comfortable, and building a safe learning community within the virtual space. 

Accordingly, Reena added, “In the past, we could just saunter into a class with a smile; you 

can immediately connect with the student. Right now, we must try and figure out what is the 

best way to reach out to students” (Reena, 5-9-2020, p. 5, lines 155–156). 

To create this conducive environment for learning, the participants had to learn to 

navigate different terrains. That entailed a humbling process of hearing and learning from 

their students and experimenting with new conceptions of engagement. Moreover, this 

process requires practising the “dance” of recognising, acknowledging and adjusting. In this 

regard, Linus commented:  

I expected everyone to be quite comfortable … I must admit, I was quite naïve. I 

expected everyone to be very comfortable, you know, turning on cameras and videos, 

and then, you know, gradually figuring something out just like a typical classroom 

environment. (Linus, 24-4-2020, p. 5, lines 220–223)  

Leonard, however, received feedback from the students and adjusted his lessons to be more 

engaging by using gaming components (Figure 15), as he pointed out: 
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they find that the lessons are a bit boring, they admitted to me in the beginning, so 

after listening to some suggestions, we had some games … And then they said that the 

games made it more interesting … they said everything was improving, and they 

hoped to see more games, more visual effects, and more videos. (Leonard, 10-6-2020, 

p. 8, lines 265–272) 

 

Figure 15 

Engaging and Competitive Gaming Components in Kahoot!  

 
 

 

However, sometimes even the most conscientious effort fails in achieving the desired 

outcomes. After teaching in the virtual space for one term, Sandy found that in one of her 

subjects, “the learning that happened during the online experience was not as successful as 

what we had thought”. That subject required an understanding of three-dimensional scales 

and proportions, which was challenging to fulfil in a two-dimensional virtual environment. 

As a consequence, a group of students failed to comprehensively grasp the concept of three-
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dimensional forms through the online learning environment. Sandy recounted her challenges 

after the students came back to the physical space as follows: “what we saw on screen didn’t 

match the actual quality of work. The mismatch meant that the ‘on-screen’ students posted 

photographs of the model sketches, which could be quite well packaged when you are using 

Photoshop” (Sandy, 7-9-2020, p. 3, pines 103–106). In addition, she commented: 

For such a subject, which requires model-making, and we are talking about scales and 

proportions, it is specific. So, it is not only the abstract artwork that they have to 

make, but the form that they are making must relate to the scale and proportion in the 

human dimension because we’re talking about architecture. Not just visually or 

aesthetically pleasing. In the online space, I think the big component of scale is 

missing. (Sandy, 7-9-2020, p. 4, lines 150–154) 

Sandy’s team learned from this experience and realised that virtual-reality technology might 

be needed to augment the three-dimensional aspect of learning this subject. Technology for 

student engagement is complex and may not necessarily translate directly to learning.  

Student engagement within the virtual space goes beyond just the cognitive. It 

considers many other components within the process of learning, including the technological, 

social and emotional aspects. It is evident that the learning outcomes within the virtual space 

can be somewhat unpredictable, and success cannot always be guaranteed. Furthermore, a 

lack of understanding of the technology affordances versus the intended outcomes may be 

disastrous, leading to further distress and anxiety among lecturers. 

Theme 4: Teachers’ Psychological Well-Being 

The fourth theme generated from the data is “teachers’ psychological well-being”. 

This theme comprised three sub-themes: stress and anxiety, self-expectation, being kind to 

oneself and symbiotic relationships.  
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Sub-theme: Stress and Anxiety 

Feeling “stupid” or “like an idiot” were sentiments used to describe the unique 

episodes in this virtual space. The sudden “regression” of being thrown back in time like you 

were a ‘newbie’ trying to pick up the ropes again was how Tanya described it. She went on to 

state:  

If you have a certain way of running your lessons and you enjoy it, you think it’s 

making a dent to suddenly have to fall back to feeling like an idiot or not being able to 

do things because you are constrained by not knowing [enough about the technology]. 

I think that’s very tough. (Tanya, 24-4-2020, P. 11, Line 497-500) 

As participants were accustomed to being experts in the face-to-face environment, the move 

to the virtual space made them feel like a novice once again. Damon, Suba and Tanya 

conveyed the anxiety they felt as follows: 

We did get a lot of emails saying, you can do this, and you can do that, but as a person 

who’s stuck in the middle of it, you’re just getting this barrage of information, and 

you don’t have really anyone to talk to about it ... I spent hours and hours and hours 

just trying to understand. I kind of understood Blackboard Collaborate Ultra, but you 

know, how it’s going to manifest itself within a classroom environment and how the 

teachers can use the various options like the breakout groups and things like that. It 

was very taxing because you felt very stupid. (Damon, 2-9-2020, p. 3, lines 95–102) 

Suba explained that “we are at the mercy of the internet connection … So sometimes students 

say, teacher, I cannot hear your voice because the internet connection is ‘broken’ … but 

there’s nothing I can do” (Suba, 3-9-2020, p. 5, lines 217–219). Tanya agreed, stating:  

Then, of course, I’m afraid of looking like an idiot teacher who doesn’t know all the 

buttons, presses all the wrong things halfway through so students cannot hear me or 
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they’re asking for help. And I don’t even know how to help them all. Oh, I’m very 

anxious actually. (Tanya, 24-4-2020, p. 6, lines 265–268) 

The fear of the uncertainty about the technology and new learning space made them 

feel helpless, which heightened the lecturers’ level of anxiety. Additionally, the stress of 

teaching from home with limited resources during the COVID-19 pandemic was enormous. 

On various fronts, the participants had to deal with many challenges. The unpredictability of 

the virtual space made them feel incompetent, worried and defenceless compared with their 

old familiar ground. As Damon expressed, “We were kind of thrown in on the deep end. And 

it was either sink or swim” (Damon, 7-8-2020, p. 14, line 442). Tanya added, “I think maybe 

one of the fears was you don’t want to look stupid in front of your students, you know” 

(Tanya, 24-4-2020, p. 4, lines 178–179). 

Teaching within an unfamiliar space with new technology and devising effective 

strategies was psychologically demanding and stressful. However, some participants claimed 

that the stress could be self-imposed because of unrealistic self-expectations.  

Sub-theme: Self-Expectations 

Teachers are often unnecessarily elevated on a pedestal beyond the realm of reality. 

However, they are only human, and having to be “running” to “keep up all the time” can be 

exhausting. Many such expectations exist because teachers demand excellence of themselves 

and their desire to keep up with the rest of the professional community, which seems to be 

performing well. Damon felt there was an unspoken expectation and confided how he felt: 

When you work so hard to set something up, and then it didn’t work, and then you go 

to a meeting, and someone comes up and says, I did this in class, and it worked out so 

well. Psychologically, you feel a little low because you worked hard, you put in a lot 

of effort, it didn’t work out. But then this other person with this new technology found 

something [working really well] but you don’t feel that. So, I guess the teachers often 
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feel, and myself included, that they are just running to keep up all the time. And then 

there’s always like, people coming to us and saying, hey, you should do this, do that. 

Hey, you can do this and see how wonderful this is, see how wonderful that is, but the 

learning curve has been quite steep. (Damon, 7-8-2020, p. 18, lines 601–609) 

In a similar vein, Hannah expressed the view that it is expected that teachers should 

be expert lifelong learners and be able to keep up with the changes. She stated, “I mean, if 

you expect the students to be able to meet [expectations], we must have the same expectation 

if not higher, for ourselves. [Especially] so when we are all talking about lifelong learning” 

(Hannah, 10-6-2020, p. 13, lines 429–430). Tanya further felt that the expectation was self-

imposed: “nobody’s putting it on you, but you want to do it” (Tanya, 24-4-2020, p. 11, line 

503). 

Suba tried to convince his team that it was all right to be less than perfect, especially 

in content creation. Playing the role of a teacher, facilitator, mentor or coach was challenging 

enough without being a great videographer and editor. Preparing for their online lessons, the 

participants had to move out of their “comfort zone” to create appealing video lessons to 

complement their synchronous sessions. Indeed, it seemed that the level of difficulty of their 

role continued to go up a few notches when teaching in the virtual space. Even though no one 

demanded they adhere to a certain standard, there was an unspoken expectation for them to 

keep up with everyone else. Such self-expectations can be damaging. As such, Suba tried to 

communicate to his team about managing their expectations. He stated, “I try to encourage 

them, and I expect imperfections, so I do not force them to come up with something you 

know, with Hollywood quality of production” (Suba, 3-9-2020, p. 2, lines 93–94). 

However, teachers are often inevitably expected to know things, and when they are in 

a situation where they cannot fulfil such expectations, it can be humiliating. Damon pointed 

out that “it’s embarrassing because when people look to a teacher, they expect the teacher to 
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be able to know how to use the technology and not have to ask the students how to use it” 

(Damon, 2-9-2020, p. 12, lines 450–452). He added:  

And in my class, I have to step up my game in this area, to step up my game in that 

area, it can be a little bit stressful because you always feel like you’re behind the ball 

or something … but the expression is they always feel a little behind. (Damon, 2-9-

2020, p. 3, lines 118–121) 

  “Always feeling a little behind” and trying to play catch-up is a challenging 

experience and seeing how others are in the game and delivering quality work can be 

pressurising. Thus, it was unsurprising that many felt anxious and fearful about navigating 

through the virtual space. The feeling of being overwhelmed because of learning new things 

and managing old routines can lead to burnout. Ron stated that they were “overwhelmed 

because, in addition to all the new things, we still need to do all the old things” (Ron, 3-9-

2020, p.  6, lines 189–190). Even Hannah, who was technology-savvy and ready to embrace 

new technology, still admitted that it was mentally stressful. She needed some change in her 

perspective: “Technically, I am ready to embrace the technology … but in reality, it’s a bit 

stressful, and I had to adjust my mindset” (Hannah, 3-9-2020, p. 10, lines 372–373). 

The participants had to face the challenges of picking up new technical knowledge 

“on the fly”. This stress was further intensified by the changing circumstances of the COVID-

19 situation. The rapid changes required them to cope effectively within the new learning 

space and technology and deliver their lessons adequately. One of the ways to manage the 

stress within such a demanding environment was to accept reality and be kind to oneself. 

Sub-theme: Being Kind to Oneself 

Reena thought coping with the stress of playing “catch-up” boiled down to “being 

kind to ourselves” and not demanding perfection, as she pointed out:  
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We also have to be kind to ourselves. If we expect perfection at the first attempt, I 

think we are setting ourselves up for failures. I think it is important for us to try. But 

at the same time, we must also be open to the fact that there could be lapses and 

mistakes. (Reena, 5-9-2020, p. 5, lines 172–175) 

Ron also felt it was about accepting being imperfect and “allowing yourself to make 

mistakes”. He went on to comment that “once we realize and accept that, I think maybe, we'll 

be kinder to ourselves. We have already tried so much, so it’s time to give ourselves a break” 

(Ron, 3-9-2020, p. 8, Lines 268–270). Indeed, in such challenging times, one must learn how 

to accept what cannot be done and acknowledge a limit to what can be accomplished within a 

short period. Linus summed up this notion with a humanistic perspective: 

There’s always this retrospective reflection phase that I guess educators will usually 

go through, and you go like, I should have done this, I should have done that. But I’ve 

learned, after ten years of experience, to change that; as a teacher, I am a human being 

as well. I learn with the students how to navigate and adapt to this process as well. So, 

I will not particularly flog myself for the mistakes I make. (Linus, 24-4-2020, p. 6, 

lines 267–271) 

Reena felt that, besides reflection, one must focus on what works and stick to those strategies. 

She also added that there is a need to proceed with an open mind that there might be some 

new technology out there that could lighten lecturers’ loads: 

So, I think for us to mitigate the anxiety and the fear, after having gone through this 

semester, take a look at the tools that you were able to engage your students most in 

the classroom … And, of course, at the same time, our mindset must be open in 

recognising that there could be other emerging technologies that could also help make 

our work easier, perhaps. (Reena, 5-9-2020, p. 4, lines 120–127) 
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The demands on the lecturers were gruelling during the COVID-19 pandemic, whether self-

imposed or otherwise. Indeed, teachers are human too and should not be placed on a pedestal. 

However, in a certain way, participants were all working towards the final judgment of their 

students. Consequently, after the end-of-semester student survey results were released, the 

sigh of relief was almost audible: 

I was very “kanchiong” (anxious) when I looked at the survey results because it is 

something that I take pride in every year … the comments from students are exactly 

the same as in previous years. There are certain characteristics that I expressed that 

they noticed and liked. I am very happy that even though I expressed in another way, 

they can still see the type of lecturer I am. (Leonard, 9-9-2020, p. 12, lines 548–553) 

Despite some hiccups, it was heartening that the students stated in the end-of-semester 

survey that “the lecturers tried their best to accommodate and adapt to this new 

circumstance”. Sandy said that it was possible only because “there was some trust built 

between lecturer and student”, which was why Tanya felt very strongly that student 

satisfaction depended on caring for the students, not the technology used. Along this vein, she 

went on to comment:  

I think our students, our learners, are quite discerning. I think if they sense that the 

lecturer cares about them, cares about their learning, and is trying their best. So even 

when the lecturer fumbles around some technical features and fails. I think the 

students are discerning enough to say; you know what, this lecturer cares about me 

and my learning. I can forgive the fact that the technical part is not very good. (Tanya, 

24-4-2020, p. 12, lines 542–546) 

Most lecturers felt that they could still convey their teacher characteristics despite 

transitioning into the virtual learning space. The students were apparently less concerned 

about the technology glitches and imperfect circumstances and more concerned about the 
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teacher factor. In other words, good teaching matters, and it is not all about technology—

rather, it involves human interactions and rapport built within the virtual space.  

Sub-theme: Symbiotic Relationships 

The importance of human interactions should never be overemphasised. Many 

participants felt their journey could have been better if they had received strong support from 

their peers. As with a symbiotic relationship in which two species mutually benefit from each 

other in the biological world, many participants stated that if they had a “buddy” in a non-

competitive environment, some of the stress levels could have been lessened. However, some 

participants did experience such symbiotic relationships with peers that helped them 

transition into the virtual space. The following comments are indicative: 

You get a support system, for example, you know someone who is very good 

technologically … or you have some close friends who struggle equally as you. Have 

a chat group or WhatsApp group from time to time to share your frustrations. So, I 

think it’s good to have some support system. (Ron, 3-9-2020, pp. 8–9, lines 282–286) 

I discuss this with my subject lecturer. So, we discussed a lot, like late at night, on 

how to deliver the content, what will be the better way to do it. After all those 

discussions, brainstorming and sharing of ideas … We try to find a way to discuss 

every lesson … Okay, I did it this way today, what should I do tomorrow, you know, 

because we don’t want to repeat the same thing every day. (Sandy, 6-5-2020, p. 7, 

lines 315–321) 

Damon mentioned that perhaps at the onset of a professional development session, a 

“buddy system” could be created so someone could be available to help teachers put elements 

into practice after the training session. He commented on this as follows:  

in [a professional development] class with many people, maybe that can be leveraged, 

so that within groups we can have a buddy system … where you can help each other 
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out … next time I go into a course, I’ll try to find somebody. (Damon, 2-9-2020, p. 

11, lines 495–498) 

Suba felt this support could also be a person to whom one could “vent out” during 

challenging times. Ron further expressed that such a person could help reduce the stress level 

by playing the role of student and helping test out the technology. In his words: 

This will help you reduce stress … I helped several colleagues try out their lessons; 

they just have 15 to 20 minutes of online meeting. I pretend to be the student, and 

then they go through their lessons, and I can see that after the session, they became 

much more confident. (Ron, 24-4-2020, p. 12, lines 483–488) 

Damon noted they did not need a professional psychologist but more of a symbiotic 

partner; they needed someone who could offer mutual support to lighten each other’s load: 

I guess it’s not really like psychological support with a psychoanalyst or a doctor or 

something. Yeah, more an everyday type of, you’re doing okay, what are your 

frustrations, what are you doing to overcome them. How can we as a team help you 

with things like that? (Damon, 2-9-2020, p. 2–3, lines 92–95) 

The theme of psychological well-being cannot be ignored, especially in light of 

contemplating changes as the situation demands them. Additionally, the process of 

recognition, acknowledgement and adjustment enabled the illumination of challenges that 

caused stress and anxiety. Furthermore, highlighting the trajectory of change also allows the 

lecturers to make sense of their predicaments and inform future lesson designs or technical 

challenges, which could help them manage the stressful process of enacting change. 

Conclusion 

As stated at the beginning of this chapter, teacher practice is malleable, but the degree 

of change depends on many different circumstances, as presented in this chapter. The change 
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requires the participants to engage in a dance of trial and error. Accordingly, this chapter has 

presented the findings regarding the participants’ perspectives of teaching within the NGLS. 

The participants recounted their “dance” of deliberating practice, whereby four themes 

emerged from the data (Figure 16). The first theme relates to the stages in which change in 

practice took place with sub-themes, namely, recognising, acknowledging and adjusting. The 

second theme presented the impact of change affecting the participants’ role, identity and 

ownership. The third theme revealed the motivation and strategies behind student 

engagement. The fourth and final theme was the teachers’ psychological well-being, 

describing how the participants coped with the anxiety and stress experienced. The themes 

generated from the analysis led to forming a key theory and subsidiary propositions, which 

are discussed in Chapter 6 and 7, respectively. 

Figure 16 

Stages of Change in Transitioning to the Next Generation Virtual Space 

 



 
137 

 
CHAPTER SIX: The Core Theory —  

The Transformative Change in Practice (CIP) Process  

Introduction 

 
The last chapter presented the four themes generated from the data, namely, change in 

practice, ownership, student engagement and psychological well-being. This chapter 

describes the transformative Change in Practice (CIP) process, a theory explaining how the 

Singaporean polytechnic lecturers transformed their practices and transitioned into the virtual 

learning spaces. The theory explains the type of change and the transformative CIP process 

outlining the participants’ journey of learning-space transition, technology adoption and 

pedagogical exploration. 

As it may be recalled, in the literature review chapter, it was revealed that there is a 

lack of attention devoted to linking pedagogy, space and technology where learning space is 

concerned (Cleveland & Fisher, 2014). Moreover, according to Blackmore, Bateman, 

Loughlin, O'Mara, and Aranda (2011), the current professional development programmes do 

not often assist lecturers in connecting pedagogy to NGLS. The current study situates itself in 

addressing the existing gap of understanding the practitioners’ perspectives in managing the 

pedagogy, space and technology when they transition into new learning spaces. The theory 

was developed from the themes arising from the participants’ perspectives of their lived 

experiences during the COVID-19 pandemic when they had to teach within the virtual spaces 

using either Microsoft Teams or Blackboard Collaborate Ultra. The relevant results described 

in the previous chapter support the transformative CIP theory.  

When the study participants transitioned into the virtual learning spaces during the 

COVID-19 pandemic, they encountered some challenges, including adapting to a different 

learning space and adopting the leading delivery technology platform and other peripheral 
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technologies for enabling optimal student engagement. The participants went through a 

deliberation process before enacting various changes in their practice. Every change process 

presents itself with competing values and interests; at times, it is even fraught with dilemmas. 

In the analysis of the transformative process in the Change in Practice (CIP), the study 

participants’ intentions, strategies, significance and outcomes of teaching in the virtual 

learning space were disclosed. The research question on the lecturers’ perspectives about 

teaching in the technology-enhanced NGLS was thus addressed.  

The commentary has been divided into four sections, namely, the change process, the 

transformative CIP theory, the technology adoption frameworks and, finally, the conclusion. 

The Change Process 

  Insights from this thesis can shed light on the perennial problems of superficiality 

towards change, resistance to technology, and challenges in enacting change in practice. In 

particular, the transformative CIP theory has the potential to highlight changes within the 

transition of learning space, where there may be many elements at play that demand 

participants consider and make meaning before designing instructional approaches to engage 

students. Typically, where change is required, going from the known to the unknown proves 

to be daunting, even for experienced practitioners. Hence, unravelling the intricacies within 

the virtual learning space can illuminate the change process and aid in future challenges in 

learning-space transition and new technology adoption leading to improved pedagogical 

approaches. 

Bernerth (2004) defines change as an effort that consists of the actual physical 

adjustments to operations, whereby different emotions are stimulated. Defining change as a 

departure from the norm, in this case, is insufficient in providing further clarity in describing 

the change process. As such, this commentary turns to the literature of organisational change 

for a more refined definition to illuminate the CIP process that has been conceptualised. 
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Transformative Change 

Organisational change literature offers two ways of looking at change: first-order and 

second-order. On the one hand, first-order change is commonly known as superficial change, 

involving the cursory tweaking of processes or structures, but fundamentally has little change 

in strategy, core values or identity (Kezar, 2016; Palmer & Zajonc, 2013). On the other hand, 

second-order change, often known as transformative change, occurs through the formation of 

new perspectives and paradigms, resulting in an alteration in behaviours, attitudes, values and 

beliefs (Kezar, 2014). Transformative change is also what most educational institutions find 

highly desirable but seemingly elusive. Research suggests that deep reflection and 

sensemaking are crucial for transformative change to arise, where assumptions can be 

challenged, giving opportunities for new perspectives to emerge (Kezar, 2014). The CIP 

process reported in this study is mainly of the transformative kind, where the participants 

made sense of the situation, challenged their existing assumptions and brought about a shift 

in perspectives. The shifting perspectives brought about a change of mind-set resulting in 

new ways of thinking. Reena, Ron and Leonard described the mind-set change which 

eventually led to new practices as follows: 

I think our mindset, my mindset, I can’t speak for the rest, but my mindset has shifted 

in terms of how we should educate our learners. (Reena, 25-4-2020, p. 11, lines 411–

412) 

I think, first of all, we need to adjust our mindset. I think this is really important. 

(Ron, 24-4-2020, p. 10, line 391) 

Ron went on to comment: 

I constantly try to think out of the box … because we need to think of new ways (of 

practice), delivery, assessment, and things like that … Especially when you feel 
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there’s a roadblock, look at the assessment. If the old way of assessment doesn’t 

work, then think of something else. (Ron, 3-9-2020, p. 3, lines 70–74) 

The transformative change process is undoubtedly a humbling endeavour, requiring both time 

and effort. Such change necessitates deep thinking, honest discourse and a willingness to 

experiment and learn, as articulated by Sandy, Ron and Leonard: 

I think constantly. I discuss with my teaching team and my Subject Leader. (Sandy, 6-

5-2020, p. 7, lines 315) 

We need to spend a lot of time thinking about the instructional design, like how to use 

the tool and fulfil the learning outcomes in the virtual learning way. 

…we are spending way more time on those things than before, thinking of how to 

tweak the projects and how to amend the practical… how to come up with a 

meaningful and fair assessment. So, there is a lot more learning, more thinking and a 

lot more planning involved. (Ron, 24-4-2020, p. 10, lines 381–386) 

… there’s more learning, more learning about ourselves, the situation and learning 

new things. (Leonard, 9-9-2020, p. 17, lines 780 – 781) 

Before any change is enacted, however, the participants engaged in a sensemaking process to 

understand their new learning environment.  

Sensemaking 

The starting point of change for the participants began with an unravelling process 

similar to Weick’s (1995) sensemaking process, whereby they try to understand, interpret and 

construct meanings to understand their environment. Sensemaking is a valuable mechanism 

to examine how individuals notice events, understand what those events mean and create 

meanings, influencing present and future behaviours (Weick, 1995). The transformative CIP 

sensemaking process mirrors Weick’s (1995) framework, which has been widely used in the 

early stages of technology acceptance, where the adoption process is often imbued with 
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ambiguity (Luscher & Lewis, 2008). This sense of uncertainty arose when the participants 

encountered disruptions during the COVID-19 pandemic. The participants questioned 

themselves, tried to make sense of the situation and managed the difficulties surrounding the 

transition into the new learning space. In other words, they were trying to “structure the 

unknown”, a very pragmatic way of solving problems which allowed them to navigate 

through the complexities of the new learning landscape (Waterman, 1990, p. 41). The 

precursory outline on the type of change and the sensemaking process paints a backdrop of 

the essential elements necessary for transformative change. The following commentary 

presents a detailed description of that transformative CIP theory. 

The Transformative CIP Theory 

The transformative CIP theory involves the social and emotional aspect of the human 

identity, pointing to the significance of the individual’s perspectives. Research also supports 

the importance of understanding the adoption patterns at the personal level for successful 

technology implementation (Straub, 2009). Furthermore, it has been postulated that beyond 

the procedural and algorithmic decision-making steps, the affective dimension is essential in 

influencing the decision-making and behaviours of the individuals going through those 

changes (Kramarski & Michalsky, 2010). Hence, the present study proposes a theory that 

concerns not just the cognitive but also the affective to comprehend the transformative 

change depicted by a trajectory of the stages encountered by the participants. 

The Trajectory of the Three Stages 

As presented in the previous chapter, the three stages of the CIP process (Table 7) 

indicate how the participants made decisions when transitioning into the virtual learning 

space. The three stages are: recognising, acknowledging and adjusting. These stages are 

closely aligned to the seminal work of Mezirow (1978) on changing perspectives. The CIP 

first stage starts with recognising the circumstances surrounding the current environment, 
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which is similar to Mezirow’s (2012) first stage of the “disorienting dilemma”, whereby the 

occurrence of something out of the norm occurs. The second stage acknowledges the current 

deficiency and makes sense of what can or cannot be accomplished, which is closely aligned 

with Mezirow’s two stages of self-examination and critical reflection on assumptions. The 

third stage is when the participants adjust their teaching approaches to respond to the 

limitations of the new environment, aligned with the exploration and experimentation stages 

in Mezirow’s continuum of changing perspectives. Although the CIP stages are not 

necessarily always a linear progression, they are presented linearly for simplicity of 

understanding. The commentary that follows examines each stage of the transformative CIP 

theory in turn. 
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Table 7 

Transformative Change in Practice (CIP) Process  

 Descriptions Sense-making   Enablers 

Stage 1 Recognising the learning space and technology 
used in the present circumstance is ‘not business 
as unusual’.  

It starts with an event that forces 
the practitioners to recognise the 
situation.  

 ‘Disorienting dilemmas’ 
 (Mezirow, 2012). 

Stage 2 Acknowledging the limitations and making 
sense of what could be done. 
 
 
 
  

Compare current realities with 
past experiences. 
Check on the accuracy of one’s 
assumption based on the evidence 
presented and verify if the new 
assumption leads to the desired 
outcomes. 
Formation of a new perspective.  

 Deep reflection. 
 Courage to challenge past  
 practices. 
 Openness to let go of the  
 identities attached  
 to past strategies and  
 successes. 

Stage 3 Adjusting the teaching (pedagogical 
approaches) to make changes to respond to the 
limitations of the new learning environment. 

Thinking of possibilities and new 
approaches with new perspectives.  
   

Symbiotic partnership. 
Positive mindset. 
Creating and experimenting 
new approaches. 
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Stage 1: Recognising the Learning Space and Technology Used in the Present 

Circumstance Is “Not Business as Unusual” 

The unexpected COVID-19 pandemic drove the study participants towards a deep 

reflection process, recognising that teaching within the virtual learning space during the crisis 

would be different. The study participants noted that this predicament was “not business as 

usual” and that the learning space and technology used differed from the norm. Indeed, ‘it 

was part of business continuity … therefore I was willing to try it (the new technology)’ 

(Tanya, 24-4-2020, p. 1, lines 29–30). According to the transformative theorists, the 

“recognition” stage is also known as a “disorienting dilemma” (Mezirow, 2012) or “unusual 

circumstance” (Weick, 1995). In this first phase, the participants recognised the unusual 

experience and realised that there might be an opportunity for considering new perspectives. 

According to Mezirow (2012), this recognition process usually begins with an event that 

points out a discrepancy between an individual’s perspectives and the current realities that 

provoke further inquiry. In this case, the participants recognised that the learning space and 

the technology in the new configuration were different; hence the inconsistency invoked 

further thoughts and deliberations. This concept resonates with Wieck’s sensemaking (1995), 

as explained earlier, and other transformative theories, such as Festinger’s (2001) cognitive 

dissonance and Kuhn’s (2012) paradigm shifts. For the participants, the urgency to go into 

online teaching due to the COVID-19 pandemic created a discrepancy between their 

assumptions, such as “I am a technology idiot”, and the current reality of not having a choice. 

The above statements from the participants foregrounded a disorienting dilemma that drove 

them to recognise the present circumstance through a critical lens. Such a predicament can 

prompt people to reconsider their priorities and reset their intentions. 

Another example of a disorienting dilemma was when the study participants realised 

that they had to teach in the virtual learning space despite their preference for physical 
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presence, which conflicted with their personal beliefs that practical subjects taught at the 

polytechnics are not suited for online delivery. One participant noted, “I prefer face to face, I 

prefer physical interaction. I can see the body language. Suddenly, I am almost deprived of a 

certain sense”. This disorienting dilemma drove many study participants to recognise the 

situation with seriousness and contemplate change as they traversed the inner discomfort. 

Mezirow (1990, p. 177) indicated that this “disorientation starts a doubting process in which 

old meaning perspectives are perceived as inadequate in the face of heightened awareness of 

inconsistencies within the self”. According to Mezirow (1990), this disorientation could come 

gradually or swiftly until it “explodes” into awareness. Indeed, the participants were triggered 

into an awareness of the difference in the new learning environment. This awareness drove 

them to the next stage of the CIP process, namely, acknowledgement. 

Stage 2: Acknowledging the Limitations 

Recognition is the start of the reflection process. Nevertheless, enacting change 

requires acknowledging current realities and having the courage to let go of past beliefs, 

which requires deeper reflection. One of the study participants related that it would be 

challenging to make significant changes if one were to hold too closely to past practices and 

beliefs. Indeed, it is challenging as it requires individuals to let go of their identities attached 

to past strategies and successes. This process is again consistent with the literature on 

transformative learning; it posits reflective thinking as the foundational activity that supports 

and cultivates “perspective transformations” (Mezirow, 2000, p. 24), through which 

perspectives can be changed. Indeed, through critical reflection, they may identify their prior 

assumptions and address the current deficiency before letting go of previous assumptions. 

Such an acknowledgement process enabled deliberation on the circumstances and 

helped the participants move beyond their old perspectives into transformative change. For 

example, Sandy, who was initially apprehensive about her role within the virtual learning 
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space, feared that technology might compromise her role as a lecturer but later overcame her 

qualms with a refreshed perspective of the intersection of space, technology and pedagogy. 

Sandy’s experience is also closely aligned to Mezirow’s transformative learning processes, as 

discussed earlier, whereby the negotiation of change and consideration of new roles are based 

on the new perspective. In other words, there appeared to be a shift in Sandy’s paradigm 

about teaching in the virtual learning space. Linus also recognised and acknowledged that 

what worked in the physical learning space might not necessarily work in the virtual learning 

space. He acknowledged his belief that “traditional conventions” might not be applicable 

anymore in the virtual learning space. Questioning one’s current assumptions is precisely 

when new assumptions can be cultivated and allows for new perspectives to be formed. Thus, 

a new conception of teaching can be developed with this new perspective.  

Sandy realised that after the encouragement she received from her colleagues and 

numerous experimentations, her previous assumption about the virtual learning space might 

not be accurate after all. Thus, she checked the accuracy of her assumption based on the 

evidence presented and proceeded to verify if the new assumption led to the desired outcomes 

of improved student engagement. This process resembles Mezirow’s (1978) description of 

the transformative reflective process as identifying the current assumption, assessing its 

accuracy and validity, followed by examining whether the assumption leads to the anticipated 

consequences. The reflective process often leads to further experimentation and adjusting 

new strategies in practice based on the new perspective, which leads to consideration of stage 

three of the CIP process. 

Stage 3: Adjusting the Pedagogy 

The previous stages allowed for careful contemplation and the formation of new 

perspectives. This stage saw the participants adjusting the pedagogy to counter what cannot 

be accomplished within the virtual learning space. These new perspectives created an 
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openness to adjusting teaching practices that address issues in the virtual space. For example, 

one study participant found he could not get students to turn on their cameras and even if they 

did, there were bandwidth issues, so he had to turn to “creative ways” to engage the students.  

One such creative adjustment was the creation of new eyeballs. A common concern 

highlighted among the participants was the loss of eyeballs or lack of non-verbal cues, which 

previously helped them manage their physical classroom. In the physical classroom, the 

teacher has the advantage of offering direct instructions to the students, answering students’ 

questions and providing additional information or explanations based on the teacher’s 

observation through non-verbal cues. The virtual learning space offers a limited view of 

students’ faces, creating constraints for the participants to manage students’ learning 

effectively. Hence, the genesis of the new eyeball. The study participants described the new 

eyeball as comprising new ways of monitoring students’ progress, including using technology 

tools and applications, such as digital whiteboards, quizzes, games, collaborative boards and 

the like.  

Adjusting From the Old Eyeball to the New Eyeball. The concept of the eyeball is 

similar to Kounin’s (1970) teacher “with-it-ness”. With-it-ness is what Kounin described as 

the ability to discern with accuracy and cater to students’ learning needs. In essence, it is 

everything that teachers do in the classroom. It entails the ability of teachers to be 

perceptually and cognitively alert and cognizant in all parts of their classroom, including 

having an awareness of students’ non-verbal and verbal responses (Charles, 2014; Proto, 

2013). Through this with-it-ness, teachers can swiftly diagnose and accurately intervene in 

students’ learning (Carmichael, 2017). With the loss of ability to eyeball or visually monitor 

their students, the participants formed new tools or new eyeballs to compensate for the 

inadequacy of maintaining teacher with-it-ness in the virtual learning space. 
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As the study participants moved towards the next iteration of transition into the hybrid 

environment, with students in the physical learning space as well as the virtual learning space 

in the following semester, they are likely to continue to adjust and experiment to maintain 

their teacher with-it-ness and find new eyeballs.  

Adjusting to the Next Iteration of NGLS. Coupled with new eyeballs and positive 

experiences of the virtual learning space, the participants felt they were “looking forward” to 

the next semester. With their “better than expected” experiences of the virtual learning space, 

they were hopeful that their next iteration of change would be smoother and optimistic so that 

“the barrier might not be as great as before”. However, they were apprehensive about the 

upcoming challenge of going into a hybrid learning space, the next iteration of NGLS. Both 

Leonard and Linus expressed their concerns about managing the face-to-face technology-

based classroom and the virtual space simultaneously as they felt it was challenging enough 

just managing one learning space. Indeed, it is well documented in the literature that the 

transition into hybrid space may be daunting, especially with the management of both a local 

and remote group (Cunningham, 2014; Gillies, 2008). As such, some facilitative adjustments 

will be needed for managing the two groups (Q. Wang, 2008) between the face-to-face and 

virtual spaces. It is hoped that if and when such facilitative problems arise within the hybrid 

environment, the lecturers may refer to the CIP theory to understand the new learning 

environment by reviewing the stages of the CIP process as a whole. The transformative CIP 

theory can be used as a framework to help practitioners looking at learning space and new 

technology adoption to reflect on the processes before the impending change. In that respect, 

the CIP theory is consistent with existing technology adoption frameworks, such as those of 

Rogers (2003), Sandholtz and Reilly (2004), Davis (1989) and Radcliffe (2009), presented in 

Table 8. 
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Technology Adoption Frameworks 

Rogers’ (2003) model consists of five stages: knowledge, persuasion, decision, 

implementation and confirmation. Rogers posits that when the user is exposed to new 

technology in the knowledge stage, she/he begins to learn its purpose and function. In a 

similar strand, the technology adoption model by Sandholtz and Reilly (2004) provides a 

good description of the stages in technology adoption. It has five stages (entry, adoption, 

adaptation, appropriation and invention) and is relevant to the context of classroom learning. 

Another notable and widely used technology adoption model is Fred Davis’ (1989) model, 

which suggests that when individuals are confronted with new technology, factors such as 

perceived “usefulness” and “ease of use” could influence how they behave and decide on the 

impending change.  

In Chapter 3, a Radcliffe’s (Radcliffe, 2009) pedagogy, space and technology model 

was examined. As it may be recalled, the model provides a good overview of the relationship 

between pedagogy, space and technology based on life-cycle stages of the built environment.  

The CIP stages have some similar features to the above frameworks in that they 

capture the essential stages of change, which is vital to understanding technology adoption.  

The transformative CIP theory encapsulates the three stages of second-order change relating 

to learning space, technology and pedagogy, namely, recognising, acknowledging and 

adjusting. In the recognition stage, the participants recognised the difficult circumstances of 

the new learning space and the accompanying technology. The acknowledging stage allowed 

the participants to accept the limitations of the new learning environment. In the final 

adjusting stage, the participants explored new pedagogical approaches to overcome the 

constraints of the new learning environment.  
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Table 8 

Summary of the Various Technology Adoption Models 

 

Stages 

 

Rogers’ model 

 

Sandholtz’s model 

 

Davis’ model 

 

Radcliffe’s model 

 

1 

 

Knowledge 

 

Entry 

 
Based on Perceptions: 
• Perceived usefulness 
• Perceived ease of use 
 
 
Focus: 
Attitude 
Behaviour 
Actual 
 

 
Based on Life-cycle Stage: 
• Conception and Design 
• Implementation and 

Operation  
 
Focus: 
Pedagogy 
Space 
Technology 

2 Persuasion Adoption 

3 Decision Adaptation 

4 Implementation  Appropriation 

5 Confirmation Invention 
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Conclusion 

The experiences perceived to be encountered by the participants as related in this 

thesis suggest that learning-space transition and technology adoption are multifaceted and 

potentially messy. However, they can be understood more fully by unpacking the 

complexities according to the transformative CIP theory. The starting point of learning-space 

transition and technology adoption can be considered by, first, recognising the learning space 

and technology to be different; second, acknowledging that the current perspective and 

existing knowledge may be inadequate; and third, adjusting the teaching to overcome the 

discrepancy through new pedagogical approaches. The three-stage approach affords greater 

clarity and a way of visualising the multifaceted dimensions within the NGLS. The 

transformative CIP process allows sensemaking and deep reflections that demand an 

interrogation of one’s values and beliefs in teaching and learning. In summary, the 

transformative CIP theory is underpinned by the sensemaking process, which is made viable 

through circumstances such as disorienting dilemmas, the desire to reflect deeply, the courage 

to challenge past practices, the openness to let go of past identities, the willingness to create 

symbiotic partnerships with peers, and lastly, a positive mindset when dealing with 

ambiguity.  

This chapter has analysed and explained polytechnic lecturers’ perspectives of their 

lived experiences teaching within the virtual learning space and presented the theory 

generated from this study situated in a Singaporean context. The commentary captures the 

transformative change process of the lecturers transitioning into the virtual space, revealing 

the human perspective within the context of teaching in the NGLS. The explanation and 

analysis presented in this exposition underscore the stages in the transformative change 

process that bring individual growth and a deeper understanding of the emotional aspects of 
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change. The transformative CIP theory has the potential to bridge the gap between pedagogy, 

space and technology by understanding how one operates when change is expected. Through 

such understandings, more light can be shed on creating policies and practices aimed at 

transformative change, not just cursory temporal change that does not impact the 

advancement of teaching and learning. 

The next chapter of this thesis considers four subsidiary propositions relating to the 

theory of the Change in Practice (CIP) process, offering a microscopic view of factors that 

were beneficial to the enactment and persistence of the change process.   
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CHAPTER SEVEN: Subsidiary Propositions relating to  

the Transformative CIP Theory 

Introduction 

This previous chapter analysed and explained the transformative Change in Practice 

(CIP) theory based on the perspectives of the polytechnic lecturers. According to Saldana and 

Omasta (2018), a theory distils research into a statement about “social life that holds 

transferable applications to other settings, contexts, populations, and possibly time periods” 

(p. 257). To further expound on the practical aspect of the CIP theory, this chapter presents a 

set of propositions subsidiary to the theory. The subsidiary propositions offer further insight 

into the context of teaching in such learning spaces, potentially allowing for further 

customised iterations by future practitioners in similar settings. These four subsidiary 

propositions, closely aligned to the CIP stages, relate to the humanistic aspect of how the 

polytechnic lecturers perceived they coped with and managed the changes during the 

transition into the virtual learning space. Figure 17 illustrates the connection of the 

transformative CIP theory with the following propositions, aligning with the stages of change 

that have been identified. 

The Subsidiary Propositions 

Subsidiary Proposition 1: A positive outlook is an important disposition in overcoming 

challenges in adopting new space and technology. 

Subsidiary Proposition 2: A symbiotic relationship between the lecturer and an 

interdependent peer is a key dynamic for enacting change and maintaining the psychological 

well-being of the lecturers. 

Subsidiary  Proposition 3: Psychological ownership of “space” is an important inclination 

that affects users’ perspectives and behaviour in the virtual space. 
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Subsidiary Proposition 4: The use of technology for promoting student engagement goes 

beyond cognitive considerations and involves social and emotional sensitivity.  

Each of these four propositions will now be discussed in detail. 

 
Figure 17 

A Theory and Associated Propositions Relating to the Experiences of the Polytechnic in 

NGLS 
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Subsidiary Proposition 1  

People: A Positive Outlook Is an Important Disposition in Overcoming Challenges in 

Adopting New Space and Technology.  

The participants endured enormous stress in transitioning into the virtual space during 

the COVID-19 period, especially during the early stages of the CIP process. Psychologically, 

it was quite challenging as the study participants described the experience as “overbearing” 

and “psychologically … quite hard”.  

The pressure of teaching from home with limited resources, the uncertainty of 

technology and the fear of learning new software could have easily driven many of the 

participants to despair. As indicated in Chapter Five, some of the stress could have stemmed 

from the participants’ desire to appear competent. Nevertheless, it elevated the level of stress 

and anxiety for the study participants. In essence, the study participants’ psychological well-

being was at stake. However, the study participants took on a positive disposition, suggesting 

coping strategies to alleviate the stressful condition. They suggested “being kind to self” and 

“allowing yourself to make mistakes”, but most importantly, recognising and acknowledging 

the inevitable human limitations with a positive disposition. 

It seems probable that dealing with challenges can make one stronger when one 

handles them positively. This notion is consistent with the empirical studies undertaken by 

Fredrickson (2002), which demonstrated how positivity creates outcomes that make people 

more open, creative, motivated and effective. In contrast, a negative outlook focusing on 

failures and shortcomings is counterproductive for receptivity and innovation. The positive 

outlook displayed by the participants during the CIP stages is also aligned with positive 

psychology, a concept developed by Seligman (2000) that centres on people’s strengths as the 

underlying basis for growth. Seligman’s (2000) work proposes the nurturing of people’s 

psychological capital (Tösten & Toprak, 2017). Psychological capital is defined as a 
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“resource” that transcends human capital (knowledge), consisting of attributes such as self-

efficacy, optimism, hope and resilience (Luthans, Avolio, Avey, & Norman, 2007). These 

positive dispositions were evident in most of the study participants, but it was within Stage 2 

that these dispositions became more pronounced and contributed to their general well-being. 

Such positive dispositions eventually helped them rise above their old practices. However, 

that does not mean that the study participants ignored the reality of the impending problems. 

Instead, they found strength in the inherent available human resources. In other words, it is 

not merely about embracing positive emotions and denying the existence of negative 

emotions; rather, it is about the age-old message of establishing the basic concept of 

humanity (Fullan, 1997), including empathy, relationships, reflection, intuition, emotion and 

hope in the face of despair. It is “finding a way to reconcile positive and negative emotion” in 

releasing the “energy for change” (Fullan, 1997, p. 223).  

Indeed, such concepts of humanity as empathy and relationships were practised by the 

participants. Seemingly, such basic concepts had the power to drive change in the 

participants. The participants noted that their students could see “the type of lecturers” they 

were, knowing fully that the lecturers cared for them. At the end of the semester, the students 

also voiced their appreciation for their lecturers. Despite the occasional less-than-perfect 

technical implementations within the virtual classrooms, the students expressed that “the 

lecturers tried their best to accommodate and adapt to this new circumstance”. On this note, 

the participants thought it was possible only because of the “trust built between lecturer and 

student”. Underneath the change process, the participants displayed an underlying positivity 

that was made possible because of the genuine care they had for their students.  

The study participants did their best to maintain their changed roles and demonstrated 

professionalism in managing the transition by building relationships and remaining 

empathetic. It appears that these positive dispositions have been beneficial in helping the 
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participants cope with the transition. Instead of dwelling on the negatives, the study 

participants focused on the humanistic facet of teaching while exploring the potential of 

technology, expanding the opportunities created within the virtual learning space.  

The humanistic quality was also extended beyond the student body to the participants’ 

peers during the stages of transition. The participants helped one another as symbiotic 

partners, much like two species in the biological world: accountable and dependent on each 

other, which will now be discussed in the next subsidiary proposition. 

 Subsidiary Proposition 2 

This proposition examines the symbiotic relationship between the lecturers and their 

interdependent peers and how it can be a crucial agent for change and assist in maintaining 

their psychological well-being.  

People: A Symbiotic Relationship Between the Lecturer and an Interdependent Peer Is a 

Key Dynamic for Enacting Change and Maintaining the Psychological Well-Being of the 

Lecturers.  

One can find the energy for change to reconcile positive and negative emotions by 

getting support from a significant other. The study participants turned to their trusted peers, 

especially during Stage 3, to explore different technology tools and teaching strategies. This 

peer-to-peer relationship is reminiscent of a symbiotic relationship in the biological world, 

where two species mutually benefit from the connection. Many of the study participants had a 

‘buddy’ relationship in a non-competitive way, which proved helpful in the adjustment stage 

of transition. Some described the relationship whereby conversations went on late into the 

night to find ways to deliver inspiring lessons.  

At first glance, the symbiotic relationship described above appears to be similar to the 

concept behind the Communities Of Practice (COP) proposed by Wenger, McDermott, and 

Snyder (2014). Wenger et al. (2014) defined a COP as a group of people who have a common 
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interest in a specific domain coming together to deepen their understanding and expertise 

through regular interactions and discourse. However, the symbiotic relationship emphasises 

the one-to-one mutually accountable connection between two parties who have an equally 

vested interest in the matter. The one-to-one relationship enabled the deep sharing of ideas 

and created an ideal environment for personalised learning. The study participants believed 

an effective way of establishing a symbiotic relationship is to find someone who “struggles 

equally as you”. This symbiotic relationship initially facilitated the sharing of ideas and 

frustrations and eventually progressed to learning through mutual roleplays with mock 

lessons in the virtual space. Symbiotic relationships, therefore, require mutual learning, 

accountability and trust, which can be both practical and cathartic. 

The idea of symbiotic learning is not new, but it is rarely considered in the realm of 

learning new technology. Chia (2019) suggested looking to the Chinese classics to 

understand various aspects of symbiotic learning. For instance, the idea of 教學相長 found in 

Legge’s (2017) translation of the Chinese proverb means that when one teaches, both the 

teacher and learner benefit. Therefore, both parties co-learn and co-grow in the symbiotic 

relationship, and the roles are interchangeable. The symbiotic relationship allows for mutual 

emotional support and enhances deeper learning; such a connection can be invaluable for 

lecturers looking to adopt new technologies and transition to new learning spaces, especially 

in Stage 3 of the CIP process. The NGLS evolves rapidly with the ever-changing technology, 

and there is no easy solution for educators to keep up with the transformation process. Hence, 

symbiotic relationships could be encouraged to help educators maintain their well-being and 

enhance their competency in managing the NGLS. Perhaps, this relationship could be 

reinforced within the professional development modules for educators looking to teach in 

such new environments. The symbiotic relationship is one of the factors for consideration 

when adopting leading technology within the virtual space. However, the concept of a virtual 
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learning space is not straightforward and requires some further unravelling. The following 

proposition attempts to elucidate the psychological ownership of space within the virtual 

environment.  

 Subsidiary Proposition 3 

Space: Psychological Ownership of “Space” Is an Important Inclination That Affects 

Users’ Perspectives and Behaviour in the Virtual Space.  

Ellis and Goodyear (2016) argue that the shifting assemblages between space, 

pedagogy and technology are complicated and demand a more profound understanding by 

studying the people and their encounters within the physical, digital or hybrid spaces.  

The concept of space in the virtual environment is complex as it is embedded within 

the technology delivery system and takes on the characteristics of the said technology. It is 

essentially a space but only in a virtual sense. Nonetheless, it carries some psychological 

similarities to the physical space. Just as with the physical space, individuals feel emotionally 

attached to the virtual space and possess a sense of psychological ownership (Pierce, 

Kostova, & Dirks, 2001). Psychological ownership is the feeling of being psychologically 

attached to an object or space, where individuals feel that they own the object or space 

(Pierce et al. 2001).  Pierce et al. (2001) also explained that such a need for that ownership 

relates to an individual’s desire to possess a space in which one feels competent. Thus, it is 

not uncommon to find that one must maintain a sense of attachment and control to satisfy 

one’s need to be proficient in the new learning space. 

According to technology researchers, the concept of psychological ownership has 

been demonstrated within information systems (Barki, Pare, & Sicotte, 2008), such as in the 

virtual world (Lee & Chen, 2012) and on social media (Karahanna, Xu, & Zhang, 2015), 

whereby users feel a sense of attachment and form a new identity within that virtual space. 

Furthermore, when psychological ownership is exercised, the possessive feeling causes the 
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individual to become intertwined with the space. Thus, the new environment can become an 

extended self, creating a new identity (Pierce & Jussila, 2011).  

When psychological ownership is activated, it may profoundly affect the participant’s 

professional identity. For instance, the study participants initially felt lost when transitioning 

into the virtual learning space in Stage 1, which affected how they saw themselves and their 

shifting identities. At the start, the study participants felt that the new learning space put them 

in a position of vulnerability as it did not give them the type of ownership and control they 

were accustomed to in the physical classroom. Collectively, they recognised and 

acknowledged that a lot of the controls were “no longer within the purview of the instructor’ 

in the virtual space, and they experienced a sense of ‘loss”. However, they eventually 

adjusted and found new identities within the virtual space. 

While most of the study participants may not have been uncomfortable with the loss 

of the old space, they took time to re-establish their new identities and ownership in the 

virtual environment. After many rounds of experimentation in Stage 3, most began to exert a 

distinctive ownership style when they became more familiar with the new environment. This 

new lease of ownership observed in the study participants during Stage 3 is consistent with 

Brown et al.’s (2013) and Pierce et al.’s (2001) theories on the positive impact of ownership.  

According to Brown et al. (2013) and Pierce et al. (2001), the more that is known about the 

environment, the more it promotes a sense of ownership, which in turn breeds familiarity and 

strengthens the association, thus increasing the relatedness between the virtual space and its 

owner. With more exposure to the virtual learning environment, the study participants began 

to recognise, acknowledge and adjust to the new environment; soon, they realised they had 

undergone a transformative change—for instance, from assisting the students in content to 

helping them cope with this “strange environment”. While familiarising themselves with the 

virtual learning space, the study participants shifted their roles to match the new space. Their 
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role evolved beyond that of a teacher and information provider, moving towards a more 

facilitative role of a coach or mentor. 

Those who were more familiar with the facilitative and student-centred way of 

teaching were more confident with this new ownership, thus creating an arena for shared 

responsibility. For example, Damon and Ron did not feel the virtual learning space threatened 

their identities; in fact, they were willing to share their ownership of space with their 

students. Damon and Ron saw the potential usefulness of the virtual learning space and 

embraced it. With more confidence and familiarity in the virtual space, Damon went on to 

seize the opportunity for students to “co-own” the space and facilitate the learning 

collaboratively, resulting in enhanced student engagement and increased agency in learning. 

Damon enacted change in Stage 3 when he saw the affordances of what this technology and 

space could bring, making learning more engaging, collaborative and student-centred. 

Moreover, research has also empirically supported the positive influence of perceived 

usefulness on psychological ownership (Barki et al., 2008). Circumstances pushed the study 

participants into the virtual learning space and demanded that they adopt new technologies. 

However, they saw the transition as a crucial element in the continuity of the education 

process. In other words, the study participants acknowledged the usefulness and relevance of 

the virtual space in Stage 2; as a result, they eventually adjusted to the psychological 

ownership of the space in Stage 3. The perceived benefits of the new learning space indicate 

that psychological ownership of space is a pertinent aspect of the human consciousness that 

affects users’ perspectives and behaviours in the virtual space. With this new lease of 

ownership, many study participants adjusted their roles and implemented changes that 

inevitably contributed to a more holistic approach to student engagement. 
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 Subsidiary Proposition 4 

Technology/Pedagogy: The Use of Technology for Promoting Student Engagement Goes 

Beyond Cognitive Considerations and Involves Social and Emotional Sensitivity. 

Student engagement appeared to be enhanced when the responsibility of learning was 

transferred to the students. As demonstrated by some of the experiences depicted in the 

present study, students were more engaged when they played more active roles in learning. 

The affordances within the virtual learning space had given more independence to students 

than envisioned. It was up to the study participants to manage this inherent independence and 

use it to their advantage. For instance, Sandy planned activities to engage students beyond the 

lecture during her exploration in Stage 3. Sandy’s considerable effort ensured that learning 

was not compromised and students were cognitively engaged. The cognitive engagement had 

to be designed and not left to chance. Another example, as seen in Chapter 5, relates to Suba 

using the digital whiteboard and annotating over his screen to help the students visualise the 

abstract concepts to ensure that students were cognitively engaged. However, the engagement 

extends beyond purely the cognitive. 

Beyond cognitive engagement, many participants took to the channel feature within 

the Microsoft Teams technology platform to set up groups for student collaboration and 

increase student to student and student to lecturer interactions. The study participants 

recognised that students were generally reluctant to turn on their laptop cameras and felt 

uncomfortable “speaking up” in a larger group. Hence, the study participants adjusted their 

teaching approaches and created smaller “rooms” for more personalised communication. 

However, such discourse and social interactions between the lecturers and students had to be 

deliberately designed. This type of engagement, when well crafted, allows for better rapport 

and more personal interaction, resulting in improved learning experiences. 
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This observation is also consistent with the discussion in the earlier literature review 

chapter, suggesting that students learn more effectively when they are cognitively (Bligh, 

2000; Penner, 1984; Ramsden, 1992; Dane, 2014) and socially engaged (Jamieson et al., 

2000; Oblinger, 2005). According to the social constructivist perspective, social interaction is 

an essential component in the knowledge construction process (Vygotsky, 1978). Learning is 

a social process, and when students can critically discuss and co-construct knowledge with 

their peers, learning is enhanced (Hunter et al., 2007). The technology platform might have 

presented opportunities for cognitive and social engagement to occur; however, it took 

intentional effort on the part of the study participants in Stage 3 to design instructional 

approaches and ensure that the plans were duly implemented. 

Besides planning for cognitive and social engagements, the study participants were 

also cognisant of students’ emotional needs during the COVID-19 pandemic and created a 

“safe environment” for learning. The participants acknowledged early in Stage 2 that the key 

priority was getting to know the students and making them feel comfortable first before the 

teaching began. Hence, the study participants devised ways of “reaching out” to students by 

adjusting pedagogical approaches in Stage 3 to create a conducive environment for learning. 

They created interactions such as reaching out and maintaining a safe environment to 

enhance students’ sense of belonging. The virtual learning space, in general, lacked the social 

aspect of face-to-face interactions, often making individuals feel isolated (Muilenburg & 

Berge, 2005). Therefore, the participants made conscious attempts to create a sense of 

belonging within the virtual community to mitigate that isolation. 

Furthermore, the basic need for human connection remains relevant, especially in the 

age of technology (Holsapple & Lee-Post, 2006). This observation is also consistent with a 

recent study of a medical education faculty conducted during the early part of the COVID-19 

pandemic, which noted that the circumstances of the pandemic amplified issues concerning 
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student well-being (Bouilheres, Le, McDonald, Nkhoma, & Jandug-Montera, 2020). 

Moreover, the study highlighted that more effort is needed for educators to ensure student 

connectedness, specifically in catering for students’ social and emotional needs.  

Technology has assisted in the continuity of education during the COVID-19 

pandemic, but that alone is insufficient. Educators must not lose sight of human 

connectedness, involving the social and emotional, especially within the virtual space, which 

can sometimes be perceived as cold and inaccessible. 

Conclusion 

This chapter has presented four subsidiary propositions aligned with the 

transformative CIP theory relating to the perspectives of lecturers teaching in the virtual 

learning space, allowing further illumination of the participants’ realities. Furthermore, the 

subsidiary propositions connect to the CIP stages, namely, recognising, acknowledging and 

adjusting. The first proposition suggests that a positive outlook is important in overcoming 

challenges in the adoption of new technology and learning-space transition. Such a 

disposition should be encouraged earlier on, especially in Stage 2, when one acknowledges 

the limitations of the new learning environment. The second proposition recommends 

forming a symbiotic relationship with a trusted peer as a key dynamic for enacting change 

and maintaining well-being, which could be enacted during Stage 3 of the adjustment period. 

Proposition three suggests that psychological ownership of the learning space is an important 

inclination that affects users’ perspectives and behaviours in the virtual space; this sense of 

“ownership” was observed in Stage 3 during the adjustment process. Hence, it is deemed that 

gaining such ownership and establishing an “intertwined identity” within the virtual learning 

space could help educators better adjust and transition to a new learning environment. The 

final proposition proposes that using technology for promoting student engagement goes 

beyond cognitive considerations and involves social and emotional sensitivity. Although this 
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disposition was observed even in Stage 2, the social and emotional strategies were 

implemented in Stage 3. The four subsidiary propositions strengthen the transformative CIP 

theory, lending it more consideration for practice. Moreover, while relating to technology, the 

subsidiary propositions to the CIP theory consider the human connection, making it more 

applicable and relatable. 

This chapter summarised the four subsidiary propositions and the intersecting stages 

of CIP, as seen in Figure 17. Accordingly, the transformative CIP theory and the associated 

propositions revealed the participants’ coping mechanisms, dispositions, beliefs and shifting 

paradigms when they adopted new technology and transitioned to a new learning space. 

While the transformative CIP theory presented in the previous chapter provided a 

macroscopic view of the stages of change as the participants transitioned into the virtual 

learning space, this chapter has presented the subsidiary propositions that deliver a more 

refined and microscopic perspective of the participants’ encounters.   

The four subsidiary propositions relating to the transformative CIP theory highlight 

the essential human conditions needed when transitioning to a NGLS. The next chapter 

concludes this thesis with a discussion of the possible implications of this study for policy, 

practice and further research.   
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CHAPTER EIGHT: Conclusions and Implications 

Introduction 

The recent and abrupt shift in the way education has been delivered in the wake of the 

COVID-19 pandemic has seen educational institutions worldwide engaging with the 

transition to virtual teaching. Regardless of whether educators were prepared for the move to 

the virtual learning space or not, they were expected to conduct classes under these extreme 

circumstances. In illuminating the perspectives of polytechnic lecturers’ lived experiences of 

teaching in the virtual space, the study reported in this thesis has sought to capture the 

essence of the change process. The polytechnic lecturers recognised and acknowledged their 

changing roles and adjusted their pedagogical approaches whilst navigating technology 

adoption and learning-space transition. The impetus for conducting this study was mainly 

stimulated by the lack of research in the area of learning spaces. Indeed, Ellis and Goodyear 

(2016) claimed this area was under-researched and under-theorised, particularly concerning 

educators teaching within such learning spaces. More recently, researchers such as Yu, 

Vermunt and Burke (2020) also argued that there needs to be more empirical study of 

learning spaces and their inhabitants. The study reported in this thesis aimed to address this 

deficit by generating a theory on lecturers’ perspectives of teaching and learning in the NGLS 

in the Singaporean context. 

This chapter concludes the thesis in six main sections. The first section provides an 

overview of the study, reiterating its background and purpose. The second section revisits the 

research methodology employed to achieve this purpose. The third section summarises the 

results and offers an overview of the overarching theory with its associated propositions. The 

fourth section discusses the limitations of the study. The fifth section considers the 

generalisability of the conceptualised theory. The final section examines the implications of 

the study’s results for the literature, policy, practice and future research.  
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Overview of the Study 

An earlier review of literature on NGLS indicated that most of the previously 

undertaken research has been anecdotal and lacks theoretical grounding. For example, Lee 

and Tan noted that “while there has been much attention devoted to the design of learning 

spaces over recent years, evaluations of learning spaces have been limited in depth, rigour, 

and theoretical grounding, and heavily reliant on informal or anecdotal evidence” (2011, p. 

3). The small number of empirical studies of learning spaces that have been conducted 

primarily focused on the condition of the learning spaces, rather than devoting attention to 

lecturers and their practices (Byers et al., 2014). Indeed, a report by the Centre of Research 

Development on learning landscapes in higher education concluded that the evaluation of 

learning spaces should emphasise “the social and pedagogic rather than the financial and the 

material; as well as the development of outputs that are more relevant to the academic 

community than cost-based measures” (CERD, 2010, p. 47). Moreover, the review of 

literature presented earlier in this thesis highlighted a lack of empirical studies in the area that 

contemplate the relationship between pedagogy, space and technology in these new learning 

spaces (Barrett, Davies, Zhang, & Barrett, July 2015; Cleveland & Fisher, 2014; Jamieson et 

al., 2000; Yu, Vermunt, & Burke, 2020). The study reported here explains the nuances of 

teaching in the virtual learning space according to a sound theoretical approach by viewing it 

through the polytechnic lecturers’ lens.  

As it will be recalled, this study was framed within the social theory of symbolic 

interaction. The theory and propositions presented in this thesis have been grounded in data 

by means of in-depth semi-structured interviews, participant observations and institution 

document analysis. In keeping with the grounded theory method of analysis, open and axial 

coding were employed, by which themes emerged. 
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A theory was subsequently generated from the themes, addressing the deficit in the 

literature of Next Generation Learning Spaces (NGLS) relating to lecturers’ perspectives 

about teaching in the virtual space within the Singaporean context. The theory generated from 

this study may inform policymakers and practitioners about the gap in the field of NGLS 

relating to the intersections between space, technology, pedagogy and people in practice. The 

following section summarises the research methodology that was undertaken for that purpose. 

Research Methodology 

The current study was guided by the central research question: What are the 

perspectives of polytechnic lecturers about teaching in the technology-enhanced NGLS? 

Based on the four key components of perspective studies developed by Blackledge and 

Hunt (1985, p. 234; O’Donoghue, 2018, p. 38) (intentions, strategies, significance and 

outcomes), the guiding questions were articulated as follows: 

1. What are lecturers’ intentions for teaching and learning in the new learning space, and 

what reasons do they give for these intentions? 

2. What strategies do the lecturers say they have for realising their aims and intentions, 

and what reasons do they give for utilising those strategies? 

3.  What do the lecturers see as the significance of their aims or intentions and strategies, 

and what reasons do they give for this? 

4.  What outcomes do the lecturers expect from pursuing their intentions, and what 

reasons do they give for this? 

These four questions served as an initial guide and acted as a means for the researcher 

to think about the polytechnic lecturers’ perspectives and what they considered to be 

meaningful. In the interpretivist paradigm, meaning is constructed through the interactive 

process between people. Given that this study’s primary focus was on polytechnic lecturers’ 

perspectives on teaching in the technology-enhanced learning space, interpretivism was an 
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appropriate theoretical framework to view how these “actors” make meaning from their 

experiences within the technology-enhanced learning space. 

The study was conducted virtually through Microsoft Teams, an online 

communication platform. Semi-structured interviews formed the primary source of data 

collection, supplemented by observations of participants to provide context to the study. 

Analysis of documents such as lesson plans and learning resources was also undertaken to 

offer a more refined grain to the inquiry process. Nine lecturers from the School of Applied 

Science, the School of Business, the School of Design, the School of Engineering, the School 

of Humanities and Social Sciences, and the Department of Innovation and Entrepreneurship 

were recruited via email. Data were gathered using purposive critical sampling, whereby the 

participants selected were likely to “yield the most information and have the greatest impact 

on the development of knowledge” (Patton, 2001, p. 236). Data analysis employed grounded 

theory methods of open and axial coding to identify themes for enabling a rigorous and 

systematic process for theory to emerge from the data to illuminate the lecturers’ complex 

behaviours and perspectives (Glaser & Strauss, 2017). 

Summary of the Results of the Study 

The systematic process of data analysis generated four substantive themes. The first 

theme, change in practice, relates to the change that the participants encountered during the 

COVID-19 pandemic, whereby they had to change their practice when transitioning into the 

virtual learning space. Four sub-themes were also generated from the first theme; they relate 

to the stages in which change occurred as the study participants transitioned to the virtual 

learning space during the start of the COVID-19 pandemic, namely, recognising, 

acknowledging and adjusting. The second theme, ownership, comprises sub-themes that 

describe the impact of change on the participants’ role: role and identity, loss of ownership 

and empowerment through the transfer of ownership. Student engagement is the third theme 
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generated from the data. It comprises the sub-themes of autonomy, designing for engagement 

and technology for student engagement which reveal the instructional design and strategies 

used by the participants. The fourth theme relates to teachers’ psychological well-being, 

including three sub-themes: stress and anxiety, self-expectation, being kind to oneself and 

symbiotic relationships. These sub-themes describe how the participants coped with the 

anxiety and stress experienced during the transition. 

The themes generated from the analysis led to the further articulation of the 

transformative Change in Practice (CIP) theory. This transformative theory highlights the 

trajectory of change in stages through the lens of the participants when they adopted new 

technology and transitioned into the new learning space. The transformative CIP theory also 

highlighted the second-order change process, whereby the change observed in the participants 

was of a transformative kind. As such, the type of change exhibited by the participants 

involved deep reflection and sensemaking. With the onset of the COVID-19 pandemic, the 

lecturers pivoted to online teaching, allowing the researcher to capture the subtleties involved 

in the change process. In essence, the COVID-19 situation and the demands of teaching in the 

virtual learning space created dissonance from the participants’ existing beliefs about 

teaching. This dissonance led the participants first to recognise that their current predicament 

was unprecedented, hence, leading them to the second stage of the change process where they 

acknowledged the limitations and made sense of what was needed to teach in a different 

learning space. In doing so, the participants had to confront their existing assumptions and 

test their new beliefs based on what they saw in the new learning environment. This 

deliberation process formed a new perspective towards teaching in the new learning space, 

leading the participants to the adjustment stage, whereby they made pedagogical changes to 

their teaching approaches.  
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In sum, the transformative CIP theory is an overarching theory that lends a 

perspective on the trajectory of second-order change. In addition, a set of subsidiary 

propositions connected with the transformative CIP theory was conceptualised further to 

understand the trajectory of change and its context. They are as follows: 

Subsidiary Proposition 1: A positive outlook is an important disposition in overcoming 

challenges in adopting new space and technology. 

 Subsidiary Proposition 2: A symbiotic relationship between the lecturer and an 

interdependent peer is a key dynamic for enacting change and maintaining the psychological 

well-being of lecturers. 

 Subsidiary Proposition 3: Psychological ownership of “space” is an important inclination 

that affects users’ perspectives and behaviour in the virtual space. 

 Subsidiary Proposition 4: The use of technology to promote student engagement goes 

beyond cognitive considerations and involves social and emotional sensitivity. 

Put simply, the transformative CIP theory provides a potential means for future 

practitioners and policymakers to understand the change process. At the same time, the 

associated subsidiary propositions can potentially offer practitioners and researchers a 

perspective from which to investigate the complexities of teaching within the NGLS. 

However, there were limitations to the study that are now considered. 

Limitations of Study 

The current study illuminates the humanistic aspects of technology adoption and 

learning-space transition. However, as with any investigation, there were limitations. In 

particular, the study was conducted within a single site consisting of faculty members from 
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one institution. Hence, the sample size of lecturers was not exhaustive. However, at the 

starting point of this study, the selected institution was the only one using collaborative 

technology for teaching at the polytechnic level in Singapore. In order to mitigate this 

limitation, perspectives were sought from a range of lecturers from various faculties across 

the polytechnic, teaching diverse subjects and with different levels of seniority, age, gender 

and experiences.  

The Generalisability of the Theory 

Despite its limitations, this study’s findings have the potential to be generalised to 

other similar settings and contexts. Although it is impossible to assert statistical 

generalisability as understood by quantitative researchers, this is not to concede that the 

current proposed theory has no generalisability. For interpretive studies, Williams 

suggested it is appropriate for the qualitative researcher to claim “moderatum 

generalisations” (2002, p. 222), which means the findings in one study can be generalised 

under a similar theoretical model, with similar social contexts, whereby generalisability 

can be assumed with “cultural consistency” (Fairweather & Rinne, 2012, p. 4).  

Moreover, the current study applied purposive critical sampling, whereby the 

participants selected are most likely to garner the highest yield in rich data. Miles and 

Huberman also asserted that this sampling method “permits logical generalisation and 

maximum application of information to other cases” (1994, p. 28). Accordingly, the 

present study generated the CIP theory and associated propositions by means of 

“dense” descriptions of the nine participating lecturers. Despite the study participants 

being from the same polytechnic, there were still significant differences in gender, 

age, experience, the faculty represented and the subjects taught. This study’s process 

was clearly and thoroughly represented with “thick descriptions” through multiple-

level data abstraction in the analysis process (O’Donoghue, 2019, p. 110). However, 
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this study’s aim was ‘not to produce a standardised set of results’ (Schofield, 2002, p. 

174). Instead, it aimed to generate a theory based on the lecturers’ perspectives in a 

local polytechnic, adopting a meticulous approach of reporting procedures to enhance 

the dependability and confirmability of the study for future contextualised applications 

(Lincoln & Guba, 2006). 

Furthermore, the rich description presented in this thesis should enable readers 

to identify with the core theoretical idea and gain an understanding of teaching in the 

technology-enhanced learning space within their own context. In this regard, the 

theory generated in this study has reached a conceptual level of data abstraction, 

providing the possibility of “reader or user generalisability” (Lincoln & Guba, 1985, 

p. 316), allowing readers within a similar context to “transfer” the transformative CIP 

theory to their own situation. Moreover, the theory and subsidiary propositions could 

also offer a common language for readers to find applicability within their own 

institutions, whereby a change in practice, technology adoption and space transition 

can be examined. 

Implications of the Research Findings 

Besides offering future researchers a common language to examine the experiences 

of new technology adoption and transition into new learning space, this study’s findings 

have implications for the literature, improving policy and practice, and future research. 

Each of these considerations will now be discussed in turn. 

Implications for the Literature 

The transformative CIP theory and the associated subsidiary propositions presented 

in this commentary relating to technology adoption and learning-space transition 

contribute to filling a lacuna in the current NGLS literature, especially as related to 

understanding the complexities within the change process that highlight sensemaking and 
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decision-making activities. The transformative CIP theory explains how individuals decide 

to adopt or reject technologies and how their changing perspectives affect their transitions 

into the virtual learning space. There is a need for theory in the literature relating to NGLS 

to explain the stages of change when practitioners encounter them.  

The theory and associated subsidiary propositions presented in this thesis are 

situated within an area that examines learning spaces from the practitioners’ perspectives 

relating to pedagogy, space and technology, rendering a practical value to the current body 

of knowledge. As seen in Table 9, the proposed transformative CIP theory can be used to 

assist practitioners in technology adoption and transitioning to a new learning space. 

Hence, it complements models such as Radcliffe et al.’s (2008) framework, which 

considers the relationship between pedagogy, space and technology within the NGLS. 

Furthermore, it extends Rogers (2003), Sandholtz and Reilly (2004) and Davis (1989) 

models to include the complexity of learning-space transition within the technology 

adoption body of works. 
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Table 9 

Tan’s (2021) Recommended Technology Adoption Model in Comparison  

Stages Rogers’ model 

(2003) 

Sandholtz’s 

model (2004) 

Davis’ model 

(1989) 

Radcliffe’s model (2008) Tan’s model (2021) 

1 Knowledge Entry Based on 
Perceptions: 
• Perceived 

usefulness 
• Perceived ease of 

use 
 

Focus: 
Attitude 
Behaviour 
Actual 
 

Based on Life-cycle stage: 
• Conception and Design 
• Implementation and Operation  
Focus: 
Pedagogy 
Space 
Technology 

Recognising the situation and 
conditions in the present stage 
within the virtual 
environment. 
  

 

2 

 

Persuasion 

 

Adoption 

 
Acknowledging the current 
deficiency and making sense 
of what could be done. 
 

3 Decision Adaptation Adjusting current practice 
with new perspectives. 
Creating and experimenting 
with new approaches. 
 

4 Implementation  Appropriation  
Focus: 
People 
Pedagogy 
Space 
Technology 

5 Confirmation 

 

Invention 
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Implications for Policy 

The CIP theory and associated propositions presented in this thesis could serve as a 

foundation for policymakers in understanding the realities involved at various levels of 

influence, where adopting new technology and learning-space transition are concerned. 

The Technology Pedagogy Content Knowledge (TPCK) framework provided by 

Porras-Hernández and Salinas-Amescua (2013) expresses the domains of influence that 

consist of macro, meso and micro levels (2013). The transformative CIP theory 

corroborates some of the elements of the contextual realities described by some of the 

TPCK researchers. For instance, at the macro level, the COVID-19 pandemic drove 

changes that would otherwise not have occurred at such a rapid speed. As articulated by 

the study participants, the inevitable transformation was driven by national policies, which 

affected how faculty members responded to the change. At the meso level, institutional 

policies and structures were swiftly enforced to facilitate the change of teaching within the 

virtual space. Again, some of these factors triggered the sensemaking process and 

accelerated the change. At the micro level, personal factors, such as beliefs, identity and 

knowledge, have a definite influence on the change process, as described by the stages 

within the transformative CIP theory.  

The three dimensions of influence aligned and worked dynamically during the 

COVID-19 pandemic to provide fertile ground for change to occur, prompting the lecturers 

to create “new eyeballs” and innovative practices within the new space. The transformative 

CIP theory captured the impact of the unusual “trigger” through the three stages, offering 

different perspectives on the typical way of viewing change and innovation. It highlights 

the possibilities of human effort, even in adversity. However, more importantly, it captured 

the essence of how new practices were conceptualised. The theory, therefore, has the 

potential to assist policymakers in understanding the sensemaking process during such 
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critical junctures and rethink how new policies with regard to NGLS should be 

implemented, especially at the micro level. According to Helson, “small and gradual 

changes over time do not provide enough stimulation to trigger people’s recognition 

thresholds for change” (as cited in Huber, 1996, p. 279); instead, it is a major crisis that 

causes change. Indeed, it took a significant trigger, such as the impact of COVID-19, for 

the participants to recognise the need to change. By understanding the impacts of triggers 

in the change process, policymakers could also use “problematic triggers” as potential 

prompts to motivate practitioners to explore possibilities more effectively. Practitioners 

could help policymakers understand their needs and recognise the existing triggers to 

provide a genuine way of presenting opportunities to recognise, acknowledge and adjust to 

change.  

Implications for Practice 

The theory and propositions generated from this study also have implications for 

future professional learning and development for educators. Conventional professional 

development tends to rely heavily on traditional workshops, but it may be argued that more 

powerful learning happens on-site and preferably with the help of a symbiotic other.  

“Just In Time” Professional Development 

Understanding the stages involved in the CIP process may provide invaluable insights 

for professional developers in training departments to design micro resources suited to 

support lecturers at specific stages of their change process. New resources through online 

“self-help” and “just in time” applications could also be directed to support these lecturers in 

their learning. These offerings could help lecturers develop instructional design proficiencies 

for specific technology-enhanced learning spaces at critical stages of the change process. 

Such professional development could reduce the challenges faced by lecturers and increase 

the success rate of teaching through informed strategies and practices.  
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Symbiotic Learning  

This study’s findings revealed that some implementations conceived by the study 

participants were relatively successful because of the mutually beneficial symbiotic 

relationship with their peers. The symbiotic relationship was crucial in enacting change and 

maintaining the study participants’ psychological wellness. The interdependence and trust 

established between the symbiotic pairs provided a robust foundation for testing ideas and 

refining teaching approaches. More good practices demonstrated by symbiotic pairs could be 

shared with the academic community to inspire other educators to nurture such symbiotic 

relationships. In addition, experimental spaces and technical support could be made available 

to symbiotic learning partners to roleplay their teaching. Future professional development in 

the NGLS may also consider how to formalise symbiotic learning between academic staff to 

assist them in acquiring explicit knowledge in innovative pedagogical approaches and 

employing effective use of technology.  

Knowledge  

Additionally, the transformative CIP theory provides a way to understand the 

knowledge that the study participants appropriated during the stages of change. For instance, 

some participants were able to bring together the Technological Pedagogical Content 

Knowledge (TPCK) (Koehler et al., 2013) to create new eyeballs to engage students 

cognitively, socially and emotionally. Although this was evident in several of the study 

participants’ experiences, such change in practice does not come easily. In stages 2 and 3, the 

study participants acknowledged the limitations and acquired new skills and knowledge to 

interact with their students in the virtual learning space. However, not everyone was 

successful in their implementations. Some participants admitted that they were either not 

ready or competent enough to use the new technology tools. As such, the CIP stages have the 

potential of making explicit some of the intricacies behind the learning process when 
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enacting change. The visibility in the CIP process could also help the practitioners and their 

symbiotic peers to identify the technical knowledge lacking in their instructional repertoire.  

Moreover, insights from the transformative CIP process could also aid training departments 

to design specific “technical” or “lesson design” modules to help reduce negative encounters 

in implementing new practices. 

 Indeed, some challenges encountered by the study participants were related to the 

mismatch between their teaching activities and the learning space. The misalignment was 

evident in subjects that required “hands-on” and practical knowledge. As polytechnic 

education tends to be applied in nature, many subjects involve practical hands-on 

applications beyond the two-dimensional virtual realm, which the current online 

communication platform cannot accommodate. Some curricula may need rethinking to 

include three-dimensional technology platforms when making the transition to the virtual 

space. Lecturers will not be able to envision or manoeuvre this change alone. Such 

curriculum changes require technological, pedagogical and content knowledge (TPCK). 

New competencies and skills are needed to incorporate the combined TPCK (Koehler, 

Mishra, & Cain, 2013) to transition to the new conception of future learning spaces. Indeed, 

the teacher knowledge required to work with new technologies demands more than just 

content knowledge. It requires teachers to acquire new knowledge for the specific new 

technology in order to design new pedagogical approaches. The CIP theory can be a starting 

point for highlighting such knowledge gaps. Practitioners who have difficulty articulating 

their deficiencies in the new learning space could also use the CIP theory as an overarching 

framework to establish the link between their experiences and the adjustment needed. 

Implications for Future Research 

The transformative CIP theory offers a way of understanding the change required in 

the NGLS. However, there were some constraints as the current study was undertaken only in 
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the virtual learning spaces through the Microsoft Teams technology. The study might have 

offered a more comprehensive perspective if both the virtual and physical learning spaces 

were considered. The need for human interaction within the physical environment is 

irreplaceable and will likely return when the COVID-19 situation is under control. However, 

virtual learning can persist to some extent within education even after COVID-19 and is not 

confined to emergency purposes. Hence, future learning spaces are expected to take on a 

hybrid approach, combining both the virtues of virtual and physical learning spaces. Han and 

Ellis (2019) suggested that institutions need to assist students in recognising the need for this 

hybrid approach, whereby learning involves going in and out of virtual and face-to-face 

learning environments. This means that educators will also need to familiarise themselves 

with this new learning environment. Thus, future research should consider the hybrid learning 

approach, combining virtual and physical spaces to offer a broader learning perspective. 

Nevertheless, the transformative CIP theory may still offer some insights for future 

researchers seeking to embark on such a research agenda.  

Conclusion 

The transformative CIP theory presented in this thesis could potentially serve as the 

foundation for future research in understanding the change process within the NGLS and 

informing policymakers and practitioners in redesigning future endeavours in the technology-

enhanced learning space. Furthermore, the four subsidiary propositions offer practical 

suggestions for practitioners encountering change when teaching in technology-enhanced 

learning spaces. Hence, the insights presented in this thesis can be considered based on the 

context of individuals seeking to understand the intricacies involved in enacting change 

within such new learning spaces. 
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Education processes have changed considerably since the onset of the COVID-19 

pandemic, and there will be increasing demand for polytechnic educators in Singapore to 

continue reinventing themselves in response to the changing needs of new technology and 

innovative learning spaces. Such rapid change and the expectation to keep up with 

technology can be detrimental to educators’ general well-being.  As such, the transformative 

CIP theory and the associated propositions offer ways of leveraging the individual’s strength 

as well as the combined efforts of symbiotic pairs for technology adoption and learning-space 

transition. Furthermore, the lived experiences of the participants also demonstrated the 

tenacity of the human capacity towards change. Despite the challenges encountered by the 

participants, they found ways to overcome adversities and rise above their former selves. It is 

a reminder for educators looking to teach in the NGLS that they should not be afraid of 

change but rather consider change through a deep reflection and sensemaking process by first 

recognising, acknowledging and adjusting. Quoting from Professor Zhao Yong’s book, Never 

send a human to do a machine’s job:  

It is apparent that the traditional teacher-centered pedagogy needs to be changed. It is 

also more feasible than ever before to make the change. The change is more than 

piecemeal tinkering. It is a paradigm shift, a complete rethinking of how teaching and 

learning are carried out. (Zhao et. al, 2015, p. 120) 

The teaching experiences in COVID-19 pandemic time created an impetus for virtual 

teaching and generated more opportunities for sharing knowledge. There are now more 

reasons to rethink how teaching and learning can be accomplished within the new learning 

space. Furthermore, with more shared experiences such as those portrayed in this thesis, it is 

indeed more feasible than ever before for educators to learn from one another when 

considering the change. As suggested in this thesis, such transformative change is not 
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impossible, especially when enacted with an emphasis on leveraging the strength of positive 

energy for change and the faith of fellowship with symbiotic peers. In fact, when well 

implemented, such change can bring a new sense of purpose and liberation to the educators in 

question. 
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Appendices 

Appendix A: Sample Guiding and Refined Interview Questions  

 

1. What were the specific aims and intentions for using such learning spaces? Has the 

technology and the space enabled or inhibited the lecturers’ practice?  

2. What pedagogical choices do lecturers make when using the “technology-enhanced 

learning space”? Has the “technology-enhanced learning space” altered their 

instructional decisions? If so, what are they? What were the specific strategies used? 

3. What outcome do they expect to see? 

4. Have their roles changed? If so, how have they changed? How do they think they 

could better prepare for these types of learning spaces?  

5. Did the technology and the space enabled or inhibited them from their practice? If so, 

how so? In what way do they think they can be better prepared for the “technology-

enhanced learning spaces”?  
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Refined Guiding Interview Questions (Informed by Pilot Interview) 

 

1. Can you tell me what do you understand by technology-enhanced learning spaces?  

Sub-question: Can you explain a little more what you described? Can you give me 

some examples you think are technology-enhanced learning spaces?  

2. Can you tell me what were some reasons lecturers use (or teach in) such learning 

spaces?  

3. How has technology and space enabled or inhibited your teaching? (Physical and 

virtual)  

4. Can I know some of the pedagogical considerations you made when using the TEL 

space? Sub-question: Can I know more about your reasoning behind the decision?  

5. Has the “technology-enhanced learning space” altered your instructional design 

decisions?  

Sub-question: If so, can you tell me what changes you have to make? Can you share 

with me what teaching and learning strategies you used?  

6. What result do you expect to see after using the TELS?   

Sub-questions: Can you share with me some of your observations (in terms of the 

student learning and your own usage) after using the TELS? Were they different from 

what you had expected?  

7. Do you think your role as a lecturer has changed? If so, how has it changed?  

8. How do you think you could better prepare for these types of learning spaces?  

Sub-question: Do you think you will be more prepared for the TEL spaces (physical)?  

9. Were there any difficulties (limitations or barriers) you encountered when designing 

and implementing your lessons in the TEL spaces?  
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Sub-questions: How did you overcome them? How do you think you can be 

supported?  

10. What advice will you give to your colleague who’s nervous about this? (Post-It 

Notepad) 
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Appendix C: Email Invitation to Participate in Research (With Participant Information 

Sheet Attached) 
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Appendix D: Participant Information Letter 
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Appendix E: Participant Consent Form 
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Appendix F: Sample of Initial Coding Process Line-By-Line 
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Appendix G: Sample of Focused Coding Using Gerunds
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Appendix H: Sample of Axial Coding Collated on Nvivo 
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Appendix I: Samples From Document Analysis of Organisational E-Newsletter 

(Names and Photographs Are Hidden to Protect the Privacy of the People Involved) 
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Appendix J: Sample of a Teaching Plan for a Synchronous Lesson in the Virtual 

Learning Space 
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Appendix K: Sample of Lesson Materials Provided to Students 

 

 

 

 

 

 
 

 




