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ABSTRACT  

This research study explored the dynamic relationship between “Pedagogy”, “Technology” and 

“Learning space” as evident in Technology Enhanced Active Learning (TEAL) practices in a Higher 

Education context. The study revealed the “what” and “how” technology is integrated to enable active 

learning and the impact of the learning space on these activities. Data was collected through a series of 

technology-enhanced teaching observation sessions, document analysis and semi-structured 

interviews. The data collected from academic staff and other stakeholders, represented a lens to better 

understand the different viewpoints and insights on TEAL, learning space design, information systems 

support, policymakers, industry experts and emerging technology users. Outcomes of the study 

provided a 2-part framework for academic staff in HE to [1] assess and plan alignment of pedagogy, 

technology and space and [2] a scaffold tool to select the building blocks for TEAL planning and delivery. 

This framework can inform parts of Higher Education collaborative digital strategy and contribute as a 

staff development tool. 
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CHAPTER 1: INTRODUCTION 

1.1 Introduction and background 

One lesson learnt from the recent pandemic is how easily we can become fully dependent on technology. 

(Barber, 2021). Radical technological developments in our everyday lives impact the way we work, shop 

or even consult a doctor. This is no less true for the education sector, and it motivates a renewed focus 

on Technology- Enhanced Active Learning (TEAL) (Brennan, 2020; Locard, 2020;). TEAL is a well-

established concept used in education and mainly refers to the integration and use of technology in a 

customized learning setting to enhance learning activities (EDUCAUSE, 2021; Gordon, 2014). This research 

explored the balance between pedagogy, technology and learning spaces to inform the creation of a 2-

part framework, available for academic staff, to (1) assess the alignment of pedagogy, technology and 

space and (2) plan and deliver technology enhanced curriculums. Specific consideration was given to 

learning spaces because innovative design, embedding scalable and sustainable technology and 

infrastructure which will enable and facilitate technology enhanced teaching and learning to its full 

potential. 

Teaching and learning occur in physical as well as virtual learning spaces, but it is the effective 

incorporation and use of technology, as part of the learning space, that needs further attention (Elkington 

& Bligh, 2019). The way in which we plan for successful teaching and learning, TEAL pedagogy, cannot 

exist without considering the context of learning space, content, learner and technology.  

Technological advancement allows for computational power to support emerging technology and 

educational technology applications developed for training and education. The challenge remains to 

embed these technologies, both educational and emerging, as part of the learning space, at low cost and 

accessible to all. This research was planned and started in the time before the global Covid pandemic 

accelerated the integration of technology for teaching and learning. Despite the rapid impact of the 

pandemic, which transformed the dependence of teaching and learning on technology, the context of this 

study remains Technology-Enhanced Active Learning (TEAL) in an on-campus setting. This research 

provides a framework to facilitate both pedagogy and technology in ways that complement each other 

within an optimised functional learning space. 

Technology adoption is a recurring phenomenon embedded in our everyday lives. Business and industry 

use models such as the Technology Acceptance Model (TAM), introduced by Davis (1986), as part of a 

business strategy to plan and implement the most effective use of technology to facilitate business 

success and growth. Educational capabilities are growing while rapidly developing technologies available 

for the classroom environment, are creating challenges but also opportunities for the learners, the 

educators and the evolution of learning spaces.  

Education in a digital era, shifting from industrial-based to information-based economies, has an 

obligation to equip learners with a digital skill set and to prioritise the use of technology in teaching and 

learning (Dunwill, 2016) but innovators have for several years been met with significant resistance 

(Abraham & Reginald, 2016; Howard & Monzejko, 2015). This resistance could in part be due to a lack of 
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clear guidance or frameworks supporting how to best embed, adapt and use technology in the learning 

environment to ensure it is flexible, variable and pedagogically useful. Another reason for resistance could 

be the uncertainty of the powerplay relation between pedagogy and technology. Research is constantly 

trying to solve and address an ongoing dilemma whether technology is driving pedagogy or whether 

pedagogy should prescribe and select technology for integration (Chuang, 2013; Dron, 2012; Webb & Cox, 

2004). 

A recent report from the UK Department of Education (2019), acknowledges that technology has become 

embedded throughout society. Technology is ubiquitous and affects how we live, work, play, and most 

importantly learn. The benefits of technology are that it can reduce workload, engage students and 

communities and offer tools for innovative teaching and enhanced student attainment. With mobile and 

other wireless devices becoming a commodity and requirement across every industry today, it makes 

sense that schools and universities are also effectively deploying technology in the learning space. 

However, for many schools and universities, implementing the latest technology is a difficult strategy to 

navigate due to lack of technology infrastructure, learning space infrastructure, outdated policies and a 

lack of funding and expertise (Technology.org, 2018). 

Alexander & Singer (2017) stated that all the stakeholders are aware and acknowledge the growing 

influence of technology and there is no lack of investment in classroom technologies, with students now 

equipped with mobile devices, 1-1 device schemes, access to e-textbooks and emerging technology in 

some classrooms. However, students’ familiarity, access to and preference for using technology does not 

necessarily mean that they will gain better learning outcomes, using technology. The challenge remains 

whether educators are equipped to use and embed these hardware and software technologies in an 

optimum way within the most appropriate learning space with the purpose of enhancing the pedagogy. 

The value of learning spaces and learning space design are often neglected and deemed invisible as 

research depicts learning to take place independent of the space (Temple, 2008). The spotlight is often 

solely on the link between pedagogy and technology and therefore it is important to explore the impact 

of learning spaces to the success of TEAL. 

Stakeholders, including educators, designers, technologists and institutional management should aim to 

plan for and utilise the best-fit technology and learning spaces to serve the purpose of the pedagogy as 

this will allow learners to develop at their own pace, while educators can develop facilitation strategies to 

guide and monitor learner progress with the effective integration of technology (Dubey, 2020; Stosic, 

2015; Webb & Cox, 2004). 

1.2 Research motivation 

Professional experience of teaching in a Higher Education (HE) environment as well as personal interest 

provided many opportunities to explore the value and use of technology in a classroom setting. As 

mentioned in the introduction, it is often the integration of technology as part of teaching and learning 

against the context of a learning space, that is being overlooked (Elkington & Bligh, 2019). Educators are 

also seeking clear guidance or frameworks that would support them with planning and integration of 

technology as part of a learning space (Abraham & Reginald, 2016; Howard & Monzejko, 2015).  
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Experience of teaching in a purposefully designed TEAL room prompted questions relating to planning of 

the sessions, the effectiveness of the sessions, the optimum use of technology during the session and 

ultimately the value perceived by all participants of these sessions. These questions were further 

emphasized and confirmed by research and practice, constantly playing of the dominant power of 

pedagogy against technology (Chuang, 2013; Dron, 2012; Webb & Cox, 2004). If this research could 

understand how pedagogy, technology and learning space co-exist for an optimum teaching and learning 

experience, it can provide the lecturer with a tool or framework to establish their current pedagogical 

practices and integration of technology in a specific learning space setting with the option to plan for 

optimum TEAL delivery. 

It was by attempting to map the role players, impacting factors and growth of embedding technology that 

the researcher produced an idea map, see Figure 1, generated by the author. This map served as a starting 

point to illustrate a possible continuum of technology evolution, based on the concept of the levels of 

vehicle automation through technology (Synopsys, n.d.).  Adoption and automation of technology in the 

learning environment are represented as sequential and iterative tiers, with numerous parameters 

impacting cross-sectional interaction, for example, the consideration of stakeholders, participants, 

infrastructure, design, risk, challenges, innovation and benefits. The interaction and evolution of 

technology within the education framework needs to be embedded in pedagogy and should be 

interpreted as a social construct influenced by the social, affective, moral and physical dimensions of 

learning. 
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Figure 1 Idea map 

The idea map is broad in concept but illustrates the complexity and need to explore the use of technology 

in education in its totality to identify historical development, lessons learnt and opportunity for 

embedding technology in education. 

For this research, an intersectional approach was followed, focusing on horizontal lenses to explore 

stakeholders’ views, design considerations, innovation and challenges across Tier 1, Tier 2 and Tier 3. The 

literature prompts numerous questions, arguments and discourses when considering the conundrum 

between “Pedagogy” driving the choice of technology and learning space or “Technology” predicting the 

pedagogy (Chuang, 2013; Dron, 2012; EDUCAUSE, 2012; Julliani, 2015; Philipp, 2013). This research 

explored the concepts relating to this matter and focuses on topics such as understanding the use of 

technology as part of active learning, the need for technology adoption models in education and the 

importance of well-planned and utilised technology enhanced learning spaces. 

Similar to the challenges of the vehicle industry balancing the impact of automation, education needs to 

seek a balance between learners becoming over dependent on technology as opposed to technology 

enhancing and enriching the learning experience. Arguments to support the value of technology in 

education emphasize technology as seen for its power to influence students to use it, beyond the obvious 

value of social media and entertainment, obtaining an instructional skill set to transfer to future careers 

(Buzzard et al., 2011). O’Brien (2010) also acknowledged that technology should be embedded in effective 

ways to facilitate and enhance learning and should not diminish learning in the sense that learners rely 
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more on technology and less on their own capability to become independent learners. Duffy and 

Cunningham (1996) also supported the view that learning should always take priority with technology 

allowing learners to construct knowledge, learn faster, easier and more effectively else the technology 

has no value. Understanding the importance of learning spaces, as part of technology-enhanced teaching 

and learning experiences, is under-valued and poses untapped research potential (Temple, 2008) and 

therefore forms a focus of this research. 

1.3 Research aim and objectives 

The researcher used the Idea map to identify the areas and elements to that would inform the research 

aim and objectives. The evolution of technology and technology adoption, as part of the education 

landscape, sets the context for this study and would include consideration of barriers and opportunities. 

It is clear from the Idea map that technology, pedagogy and space will have some measure of interaction 

and dynamic relationship, viewed and impacted by various stakeholders. Providing a framework that 

could be used as a planning tool for alignment and implementation specific to TEAL (T2-T3 focus/slice) 

would be a valuable contribution from this research from a practitioner’s perspective.  

A clearly defined aim structures the focus and narrative of the study. 

The aim of the research is to explore the dynamic relationship between pedagogy, technology and 

learning spaces in order to provide a technology adoption framework for TEAL in a HE environment. 

The following research objectives provide the scaffold to fulfill this aim: 

O1: Explore technology adoption models for application in an educational context. 

O2: Determine the relationship between pedagogy, technology and learning space within 

       the context of TEAL. 

O3: Explore the different stakeholder lenses offering insight to TEAL discourse, namely designers,  

       information services, strategy/policymakers, practitioners and business experts. 

O4: Identify and interpret opportunities and barriers for embedding technologies in education. 

O5: Provide a framework for HE lecturers and practitioners to plan and assess the adoption of  

       technology in active learning spaces as part of the pedagogy. 

1.4 Research questions 

The following research questions align with the research aim and set objectives and introduce the focus 

to the three variables, central to this research study, namely “Pedagogy”, “Technology” and “Learning 

space”. Finding answers to these questions can inform changes in policy and provide a framework for HE 

lecturers and practitioners to plan and assess the adoption of technology in active learning spaces. 

Answers to the research questions will also focus on the effect of embedding technology and utilising 

technology-enhanced active learning spaces as innovative and real-time experiences. This research 
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explored the dynamic and interrelated relationship between pedagogy, technology and learning spaces. 

Therefore, the research questions relate to the interdependence and overlap of each of these three 

variables, as shown in the conceptual framework, see Figure 2, for this study. 

 

 

Figure 2 Conceptual framework 

RQ1: Pedagogy- To what extent do TEAL approaches impact pedagogy design and delivery? 

RQ2: Technology- To what extent do integration and use of technology impact TEAL approaches? 

RQ3: Space- To what extent do learning space design and utilisation support and impact TEAL? 

1.5 Research context and conceptual framework 

To set the context for this research it is necessary to understand and review the topics, themes and current 

research debates, relating to pedagogy, technology and learning space. This research focused explicitly 

on technology for education and does not include technology for training or business purposes.  

Internationally, education values the integration of technology amidst debates on cost, ethics, access and 

the demand on digital skill sets. Technology impacts not just teaching and learning globally, but also 

facilitates operational and administrative processes (Barber, 2021, EDUCAUSE, 2021). A study from 

Scoppio and Covell, (2016) supported the need for system-wide changes in HE to keep up with the pace 

of technological innovation demanding from institutional leaders to generate clear vision and provision 

RQ1 

RQ2 

RQ2 
RQ3 

RQ3 
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of resources and support enabling educational transformation. The research environment for this study 

is representative of the HE sectors in the United Kingdom (UK) and explores the learning spaces wherein 

pedagogy, lecturer and student engage with technology. The focus was not on student achievement 

through Technology Enhanced Learning (TEL) (Dunn & Kennedy, 2019), but rather on how pedagogy, 

technology and learning space should align for an optimal TEAL experience.  

The understanding of the theoretical underpinning of learning theories that contributes to explain active 

learning, collaborative learning and constructivism, is key to this research. The impact of technology on 

the possible changing and adapting of pedagogy was explored therefore, understanding the context of 

existing frameworks for integrating technology in education was important. A critical review of these 

frameworks offers insight into their effectiveness and usefulness. In a purely educational context, the 

creation of knowledge can be viewed as a social construct (Bandura, 1994), but exploring the impact of 

technology on teaching and learning, prompted a socio-techno approach to this research. The disciplines 

of education and technology merge and human interaction and communication with technology is seen 

as a balance between “technocentric” approaches, dominated by the technological intervention with little 

regard to the needs of the people involved, on the one end of the scale and “sociocentric” approaches, 

focusing on development of people’s interaction with technology, on the other end of the scale (Roode 

et al., 2004). 

The conceptual framework for this research, (see Figure 2), was further enhanced by detailing the cross- 

sectional interaction (see Figure 3) between pedagogy, technology and space, exploring different 

resources and conducting a variety of data collection activities, namely:  

(1) literature review,  

(2) document reviews,  

(3) primary research observations, semi-structured interviews,  

(4) exploring stakeholder lenses and  

(5) using unobtrusive secondary data. 

The analysis and interpretation of these cross-sectional findings informed the outcomes of this research.  
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Figure 3 Cross-sectional interaction      

1.6 Research methodology 

Although this research explored technology, representative of a typical technical science, it manifests 

within education, which is seen as social science. Ontologically, the relationship between technology and 

education within a specific learning environment has been explored and analysed from a constructivist 

approach, as a social construct, dependent on the participants, the pedagogical design and the learning 

processes as influenced by the educator and learner interaction with technology and space on a social, 

affective, moral and emotional level (Bryman, 2016). Throughout this study, the author acknowledged the 

interpretation of knowledge creation, as a dynamic relationship between lecturer, learners and the use 

of technology. 

Epistemologically, knowledge and understanding of technology and education stem from the author’s 

professional position as a lecturer/practitioner in a HE context. Working in a technology environment 

often requires a positivist approach but embedding technology in education requires an interpretivist 

approach. This research aimed to understand the interaction between learner, technology and space in 

order to interpret the dynamic, the challenges and opportunities for knowledge creation. Interpretation 

of knowledge were conducted mainly as a result of direct observations and through stakeholder lenses.  
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An inductive approach is normally used for theory development and to build better understanding 

(Wilson, 2014) and therefore, this research followed an inductive approach to generate a new framework 

based on the data collected during the research process. Data collection techniques included 

observations, semi-structured interviews and analysis of unobtrusive secondary data sets. The choice of 

research methods was informed and guided by the set objectives (Cohen et al., 2000; Creswell, 2012). 

Each objective determined the best fit methodology for data collection in relation to the purpose of the 

objective. 

1.7 Research contribution  

This research study started before the global pandemic forced a rapid acceleration of technology 

integration and technology dependent teaching and learning (Barber, 2021; WONKHE, 2020). The 

technology applications market is booming but there is a lack of change in pedagogical approaches and 

evolving learning spaces to accommodate TEAL pedagogy. This often manifests in a lack of support, 

training and guidance for the academic staff member to understand the opportunities and barriers of 

effectively enhancing teaching and learning by embedding technology. As a primary contribution, this 

study offers a 2-part framework for academic staff who wish to explore or advance the adoption of 

technology as part of pedagogy. Part 1, PeTeLs, can be used by academics as a tool to assess the alignment 

of their current pedagogical practices and part 2, the P-T-S scaffold, can be used to plan the optimization 

of TEAL, given consideration to technology and the learning space environment. 

The timing and relevance of this research amidst a global pandemic support a bigger cause by examining 

the impact of technology on education and how it reshapes the education landscape. Bach (2012) 

emphasised this notion that technology is not a stand-alone phenomenon, but directly and indirectly 

impacts various sectors of society. For education, two themes are prominent: the rapid development of 

educational technology tools and the growth of student-centered learning. Educational technologies and 

the use of technology in the classroom (learning space) are rapidly evolving and draw critical focus as 

technology can enhance and improve an educational system but does not become the process of teaching 

and learning. Therefore, as a secondary contribution, this research addressed the need for effective and 

well-planned pedagogy for the adoption and integration of technology. This included a specific 

consideration for learning spaces as part of technology enhanced pedagogy design and delivery. 

A report from the UK Department of Education (2019) identified key opportunities for technology to drive 

change and includes automated administration processes, re-think of assessment processes, improved 

teaching practices, flexible professional development and life-long learning. Recommendations from this 

report indicated a much-needed focus on modern technological infrastructure and leadership strategy to 

drive digital planning and procurements as well as empowering staff to be confident and effective users 

of technology. This research supports this need by actively investigating the impact of technology and 

space on teaching practice to inform digital strategy and staff development opportunities as part of a new 

institutional digital plan.  

There is much contradictory evidence whether the pedagogy should dictate the technology or whether 

the technology available should predict planning of the pedagogy. There are also strong arguments to 
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ensure that educational institutions should plan to introduce technology as part of teaching and learning 

processes, but technology should be chosen to achieve the learning outcomes for both educator and 

learner (Christensen et al., 2011; John & Wheeler, 2008) and not the other way around. Learning design 

models acknowledge both pedagogy and technology but there is limited evidence of acknowledging the 

impact and planning for sustainable learning spaces as enablers for technology-enhanced teaching and 

learning. Learning spaces do not evolve in line with pedagogy and technology enhancements and are often 

undervalued, invisible and neglected in discussions about technology-enhanced pedagogies and learner 

experiences.  

By exploring the dynamics between pedagogy and technology in relation to the learning spaces, whether 

a typical traditional classroom, a dedicated TEAL room or even a virtual learning space this research aims 

to add insight in the form of awareness and guidance on the importance of the learning space design and 

utilization as part of effective technology-enhanced practices. The provision of dedicated technology-

enhanced learning spaces is limited at the author’s current institution as well as across the UK HE sectors. 

Universities are actively developing blended learning pedagogies and approaches in reaction to the recent 

global pandemic, which forced many HE institutions to shift to a complete remote teaching mode, but 

there is a lack of planning and investment for multi-purpose technology-enhanced learning spaces. 

We can see a shift from individual, technology-free cognition to interaction and collaborative learning 

(Bach, 2012; Wheeler, 2015). Learners should be empowered by innovative use of technologies and social 

distributions of knowledge and cognitions. Another contribution of this research explores how 

technology-enhanced pedagogy is being planned and delivered and whether it does promote student-

centered learning in purposefully designed collaborative learning environments. Embedding technology 

for teaching and learning is often impacted by institutional barriers like privilege, access, funding, and 

policy but this research also addresses a gap in understanding by focusing on structural barriers such as 

planning, design and ergonomics of sustainable technology rich learning spaces. This could emphasize 

learning space design as a key priority for HE institutions when addressing an innovation agenda. 

1.8 Ethical considerations  

This researcher complied to ethical standards and ensured that participants were treated with respect, 

first by obtaining their permission to include them as participants to the research study and then 

implementing steps to ensure safety and data privacy, respecting identity, reputation and adhering to 

professional conduct (Mack et al., 2005).  

The planning and conducting of this research followed ethical processes and were subject to ethical 

approval as set out by the British Educational Research Association (BERA, 2018) as well as the institutional 

policy of the HE university where the research was conducted. The University ethics policy prescribes very 

specific requirements relating to data usages, confidentiality, anonymity, the right to withdraw and data 

protection. Evidence of the responses to these requirements, processes followed, and templates used are 

discussed in the methodology chapter. Data collection commenced only after the granting of a favourable 

ethical approval from the University of Portsmouth. Reference number FHSS 2019-072 as seen in appendix 

A.  
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All participants to any of the data collection phases were informed of the research purpose, processes 

and data management. See the participants information form, as part of the ethics application, in 

appendix A. Consent to taking part and for the data to be analyzed, as part of the research study, was 

given and recorded. This study required no direct interaction with any learners, but only the use of 

secondary unobtrusive data to explore learner experience and feedback. The identity of all participants 

was protected, and data collected were analysed to inform a HE framework for technology adoption as 

part of TEAL pedagogy. 

Participant identity and module names were known to the researcher, but any identifying information of 

academic staff, stakeholder representatives or any module names visible, as part of the observation and 

semi-structured interview sessions, has been concealed. All data collection schedules, notes and analysis 

have been reviewed and edited to ensure anonymity and privacy of participants and modules involved in 

this study. 

This research is sensitive towards and acknowledges the environmental impact of the use of technology 

for teaching and learning, by considering sustainable energy consumption and social responsibility 

towards the use of technology tools, for example, licensing, copyright, access rights and accessibility as 

part of the observation parameters. 

1.9 Time and risk management 

The formal research phase, as part of the professional doctorate, requires a minimum of a two-year period 

and officially starts when the research proposal is accepted and approved. A proposed time schedule was 

followed but allowed for flexibility and adjustment to reflect any risks or unforeseen challenges that may 

have impacted certain tasks of the research process. See appendix B for the proposed schedule versus the 

actual schedule maintained, as seen in appendix C. The discrepancies in the two timelines are addressed 

as part of the reflection chapter. Any research project holds potential risks and therefore effective time 

management depends on the planned mitigation actions for each risk identified. Risks directly related to 

this research can be seen in appendix D. Mitigation of any risks experienced during the research process 

is addressed in the reflection chapter. 

1.10 Thesis structure 

The thesis structure followed the table of content and is presented by a visual summary as seen in Figure 

4.  
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Figure 4 Thesis structure 
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CHAPTER 2: LITERATURE REVIEW 

2.1 Introduction 

The dynamic between pedagogy, technology and learning space requires a dedicated focus on 

understanding the theories, practices, factors and skills required to successfully plan and implement TEAL. 

This review of current research studies and credible literature sheds light on impacting factors and the 

developments of practice and pedagogy to accommodate and assimilate technology in teaching and 

learning. 

Prominent themes reviewed here include:  

• the changes and development of learner attitudes and behaviors, being labelled as digital 

learners/prosumers who produce and share knowledge through technology, 

• current technology adoption models and whether they are transferable to an educational context, 

• policy and underlying learning theories and principles supporting TEAL, and 

• barriers and opportunities of TEAL implementation. 

Identifying a core set of literature for review, demands a well-structured search strategy, which includes 

planning the selection, classification, organisation and review of applicable literature relevant to the 

research topic. 

2.2 Literature search strategy 

2.2.1 Selection of data sources 

Resources were restricted to English language and focused predominantly on HE within a UK context. The 

selection of data sources included a range of academic journals, conference proceedings, databases, 

practitioner reports, business reports, HE policy and institutional policy. The chosen literature represented 

academic as well as practitioner sources as many companies invest in the research and design of 

educational and emerging technologies to promote products and best practice. 

 A main source of literature used for review was an established collection of academic journals, covering 

topics on education, technology and pedagogy. This collection has been accumulated by the author during 

years of teaching and management experience in HE sectors. Appendix E contains examples of typical 

academic journals and databases targeted for review. 

2.2.2 Search strategy 

The search strategy assessed literature within a HE context and used a priority scale, made up of a 

supplementary set of parameters based on the RADAR framework of Mandalios (2013). The RADAR 

framework uses Relevance, Authority, Date, Appearance and Reason to indicate relevance and possible 

inclusion, as shown in appendix F. Based on these criteria, the existing collection of literature as well as 
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additional literature found were appraised for inclusion. Note that, although the RADAR framework is 

often linked to the critical selection of internet resources, the criteria of the framework are applicable to 

this study, predominantly accessing and reviewing electronic formats of articles, research papers, reports 

and books. 

The search plan used the research topic and research questions as a starting point to identify data 

resources, search terms and to apply search techniques. The search results, having followed the RADAR 

related parameters formed part of the literature for review and added to an existing literature collection 

relevant to the focus of this research. 

Inclusion and exclusion criteria for selecting resources were reviewed in alignment to the research 

objectives as well as applying the criteria listed in appendix F. Resources were excluded or rejected for 

literature addressing the research field but out of scope; any duplicate references; studies not relevant to 

the HE context; and publications with no citations. Wikipedia, blogs and message boards were judged for 

ambiguity, commercial purposes or bias.  

2.2.3 Data access 

Many research publications and journal articles included for review were available through Google 

Scholar.  The literature review also used a comprehensive search of resources databases accessible via 

the University of Portsmouth portal, which allow access to journals such as IEEE, Elsevier, Taylor & Francis, 

Sage and Wiley, as well as active notifications from Academia. 

2.2.4 Search themes 

Search themes and concepts related to the research topic were identified and compared to the existing 

themes from the author’s existing resource collection. Additional search phrases and search words were 

identified and used to find literature to complement the existing body of knowledge. These additional 

phrases were categorised as low, intermediate or high in relevance to the contribution to literature for 

review as shown in appendix G. 

A manual search strategy used a combination of exact match to the keywords and key phrases, free-text, 

broad-based terms and combination terms (AND/OR) and %. The method of reverse citation searching 

(known as “snowball-referencing”, searching the reference list of each search result to identify additional 

relevant articles and publications (Wohlin, 2014)) was also applied to the existing literature collection and 

forward citation (finding articles that cite the original article) was also used.  

2.2.5 Resource management 

An existing resource collection, accumulated over time and organized according to the research-related 

themes was extended by adding any newly found and relevant literature. The literature was organized in 

an electronic repository, as seen by the example in appendix H, using a browser plug-in for easy download 

of metadata to the collection. The literature was also organised in electronic folders by theme, as seen in 

appendix I.      
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2.2.6 Search results 

Results from the literature search were organised and added by theme to extend the researcher’s existing 

practitioner collection of relevant literature as shown in Table 1. 

The themes with the higher number of resources listed, indicates the direct relevance to the set research 

aim and objectives. 

Table 1 Search results and literature collection 

Theme Approximate # of 
resources used for 
review 

Pedagogy and technology (practice, barriers) 29 

Research philosophy/methodology/methods 28 

Technology in the classroom (inc. learning spaces and collaboration) 23 

Education 4.0/SMART education/VR/AR 21 

Digital learner/digital learning/learning theories 20 

TEAL 14 

Technology adoption models/integration 13 

HE policies, market/business reports 13 

Pedagogy-based technology training/support/development 9 

Student voice/participation 7 

2.3 Literature review 

This section review literature, research and themes related to the dynamic relationship between 

pedagogy, technology and learning space. The review demonstrates understanding and familiarity with 

the theory and authoritative research in the field of technology embedded education. It identifies central 

themes, issues and gaps to be addressed and explored as defined by the research topic, namely 

development of technology within educational sectors, evolution of learning theories, understanding of 

the digital learner, TEAL pedagogies, technology adoption models and more. Literature is also reviewed 

specific to research objective O1; to explore technology adoption models for application in an educational 

context as well as research objective O4; to identify barriers and opportunities for embedding 

technologies in education. Three conceptual variables - “Pedagogy”, “Technology” and “Learning space”- 

are prominent throughout this research and so it is important to define each of the terms within the 

context of this study.  
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“Pedagogy” stems from the Greek word paid, meaning “child’ and agogus, meaning lead, literally 

translated to “art of teaching children” (Knowles, 1973). This term ‘pedagogy’ is used as an umbrella 

concept and does not reflect theory and practice as two isolated characteristics but represents the 

dialogue between theory (research about the art and science of teaching and learning) and practice (the 

craft of teaching and learning). This study focused on “pedagogy” for a digital age and demands re-thinking 

and re-doing to maintain the dialogue (Beetham & Sharpe, 2013).  

“Techno” stems from the Greek word techne, meaning “art” or “skill”. The term “Technology” indicates 

action and technological progress is normally driven by a need for rapid problem-solving. This study 

focused on “technology” as a fast-developing entity encapsulating hardware and software which enable 

and improve connectedness, communication, collaboration and innovation (John & Wheeler, 2008).  

The learning space, in the context of this study, refers primarily to a physical space designed to facilitate 

learning activities. Evidence from literature promotes arguments for exploring and developing more 

productive and improved relationships between pedagogy and technology in HE that considers 

established theoretical and conceptual foundations as well as best-practice implementations.  

It is high risk that often in the HE sectors, market-driven technologies take precedence over best practice 

pedagogy (Hall, 2013; Kirkwood & Price, 2013) and a lack of educational technology development and 

effective embedding can be seen in the resistance to and reduced uptake of academic staff in creating 

and delivering technology enhanced courses. HE institutions need to take responsibility to develop 

confidence, skill and proficiency for academic staff to re-think pedagogical practice for a digital age (Lea, 

2013; Prensky 2001, 2012). 

2.3.1 Evolution of technology in the classroom 

It is of value to briefly evaluate the evolution and revolution of technology over the past 50 years and the 

stages at which it became part of teaching and learning as this sets the background against which to 

evaluate current advances, progress and effectiveness. This includes a period from the early 1970s with 

the use of television in the classroom and the 1980s and 1990s when schools introduced the personal 

computer for the use of teachers and learners to do basic computational tasks and to find information 

from the internet, then known as the web 1.0, a mere information delivery tool or system (Hiremath & 

Kenchakkanavar, 2016). This evolved into many educational institutions fitting out special rooms with sets 

of personal computers to be used by learners as part of a specific class for a specific subject. 

In 2005, the revolutionary concept of an interactive whiteboard in some classrooms caught the 

excitement and attention of many educators (Mihai, 2020; Smith et al., 2006). The use of video projectors 

in HE lecturing theaters and classrooms revolutionised the tendency for students to hand copy written 

transparencies used with an overhead projector introduced in the 1960s (Cuban, 2021).  Technology 

started to support multiple learning styles and promote interactive engagement and access to world-wide 

resources but soon it was evident that to maintain effective classroom management teachers needed to 

have enough knowledge and confidence to use the technology (Smith et al., 2006). Factors like cost, and 

internet infrastructure caused a discrepancy in learner experience between rural areas and settings in 

affluent communities (Mihai, 2020). This phenomenon is often the case where technology is integrated 
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into the classroom for the sake of technology rather than to enhance or facilitate the teaching pedagogy 

(Julliani, 2015). Many schools in the UK now have dedicated computer rooms and Further Education (FE) 

and HE accepts computer labs as default technology facilities to facilitate learning.   

The concept of web2.0 or digital technology in late 2004 opened possibilities for knowledge construction, 

sharing and active learning (Hiremath & Kenchakkanavar, 2016). Education soon followed and explored 

the possibilities of offering digital knowledge construction with mobile technology in the classroom and 

the “laptop trolley”, with a set of approximately 30 laptops became a familiar sight in many schools. This 

prompted new challenges, including charge points, software updates, security, internet safety and 

physical damage to the hardware. In 2008 Second Life grabbed the imagination of educators with 

promises of virtual teaching and learning and initiated the starting point for developing and exploring with 

emerging technologies, such as virtual and augmented reality.   

The initial focus on sensory experience and excitement gave way to practical barriers including lack of 

developer skills, lack of teacher training to effectively use Second Life as a teaching tool, lack of 

computational power and infrastructure (Nooriafshar et al., 2004), but more recent research (Alfalah et 

al., 2017; Monahan et al., 2008) showed that virtual reality multimedia is a highly preferred way of 

teaching and learning with transferable skills into other technology uses, especially in a HE context. Easy 

to use hardware such as Google cardboard, along with wireless devices, provides an easily accessible 

virtual reality learning experience that educators can seamlessly integrate into the classroom and learning 

spaces. 

Currently, innovative educational apps for mobile devices and social media technologies are being 

developed daily, but some research suggests that information technologies could have both beneficial 

and harmful impacts on how students learn (Blessing et.al., 2018; Dubey, 2020). Findings from (Delgado 

et al., 2015; Green & Bavelier, 2012) suggest that students used to working with technology equips them 

with new skill sets, offering improved visual-spatial capabilities, reaction times, and the capacity to 

identify details among clutter, but students show a decline in attention and critical thinking skills.  

Daily advancements in information technology produce an ever-increasing variety of tools from which to 

choose, but it is the hardware, infrastructure, technology affordance, security challenges and expertise of 

teachers that makes it difficult to embed these emerging technology tools in every teaching space with 

the aim to best support the pedagogy (Anderson & Dron, 2012).  

2.3.2 Learning theories 

The successful incorporation of technology as part of the teaching and learning experience, demands a 

thorough understanding of how the theories of learning evolved and how current understanding of 

learning within a technology paradigm would manifest itself. The fundamentals of educational learning 

theories (Zhou & Brown, 2015) set the scene for educational pedagogy to consider the evolving 

technology over three generations, spanning the cognitive behaviorists, followed by the social 

constructivists and the connectivists (Anderson, 2009). The behaviorists promoted learning as acquiring 

new behavior through stimuli and response: learning is highly structured and teacher-led and is normally 

associated with some form of a reward (Pavlov, 1927; Skinner, 1938). This theory offers minimum 
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opportunity for student-led activities and active learning. The work of Bruner (1960) and Vygotsky (1978) 

on learning theories, explains why technology can create an active learning environment through 

discovery and problem-solving. Bruner’s social constructivism theory and Vygotsky’s sociocultural theory 

claim that knowledge is constructed within social context through interaction with a knowledge 

community. In current days, this community interaction is highly dependent on technology as seen in the 

array of social media platforms and applications. This creation of knowledge and learning through active 

participation in technology-led communities are in complete contrast to the idea of learning being a 

passive absorption of a predefined body of knowledge, as promoted by the behaviorism learning theories 

(Skinner, 1938).  

Constructivism focuses on learning as an active process where the learner discovers and explores while 

the teacher facilitates. This draws a direct correlation with the teaching and learning principles of TEAL, 

advocating student-led active activities and the teacher being a facilitator. Piaget (1970) and Papert 

(1980), both constructivist learning theorists, view children as the builders of their own cognitive tools, as 

well as of their external realities. Their theories claim that knowledge and the world are both constructed 

and constantly reconstructed through personal experience. Knowledge is not merely a commodity to be 

transmitted, encoded, retained, and re-applied, but a personal experience to be constructed through a 

process of cumulative and iterative learning (Papert, 1980). Technology does not change this knowledge 

creation but enables and enhances the process. 

Technology can facilitate this active process of learning. Internet technologies are fundamental to the 

work of Siemens and Downes, relying on the premise of connectivity, an important concept (Downes, 

2012; Siemens, 2005a, 2005b) key to the connectivism learning theory and the use of technology to 

facilitate connectedness in the form of student networks, collaboration and participation. It creates an 

opportunity for learners to create and share content across multiple technologies like web browsers, 

blogs, social media platforms and virtual learning environments and requires skills to find, filter and apply 

knowledge rather than memorising or understanding everything. Many of these technologies are already 

used as part of teaching and learning in a HE context. 

Frameworks emerging from the work of Siemens and Downes on connectivism and web 2.0 supports the 

concept of learning as being self-determined, also known as heutagogy and peer-to-peer, also referred to 

as paragogy. Both are evidence of the shift from teacher-centered to learner-centered approaches 

(Downes, 2012). It is proven that hands-on learning activities contribute to an effective and constructive 

learning experience and embedding emerging technologies, in the form of an immersive experience, takes 

this experience even a step further to allow learning through simulated interaction and 3-dimensional 

environments.  

Researchers on active learning often reference Bloom's taxonomy (Bloom, 1956) and Dale's cone of 

experience (Dale, 1969) to explain and support the value of active learning and constructivism to ensure 

90% learning activity, but it is also relevant to explore the critique of these models being accepted for 

many years without challenging the application value in different context. More technology and activity 

do not necessarily improve learning outcomes. Simply adding opportunity for design, collaboration, 

simulation and active learning does not guarantee 90% retention. Educators need to focus on what works, 

what needs to be mastered and then choose technology that best supports that outcome (Cowling, 2015). 
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Technology is being adopted as part of a wide range of disciplines and business sectors, but it is important 

to explore how technology can be adopted within education and if any such proven frameworks exist. 

2.3.3 Technology adoption frameworks 

The effective integration of technology in education is difficult to investigate as it depends on factors such 

as the purpose and method of technology integration (Archer et al., 2014; Selwyn, 2014). Exploring the 

advantages of integrating technology in education requires an understanding that technology can take on 

different roles.   

A study from Ross et al. (2010) identifies technology as a tutor, a teaching aid or a learning tool, spending 

on the educational context and pedagogical objective. In contrast, there is no lack of research (Delgado 

et al., 2015; Mueller et al., 2008; Wonzy et al., 2006) discussing the barriers of integrating technology, 

specific to access, time and financial investment as well as a lack of understanding instructional design to 

facilitate technology-enhanced learning. Factors such as a teacher's attitude, comfort, confidence and 

personal use of technology can impact technology integration as part of a teaching strategy.  

It is of value to review existing frameworks for integrating technology in education, as this is one key 

objective of this research to explore the need to change and adapt pedagogy by embracing technology. 

Research by Tarling and Ng’ambi (2016) used a Teaching Change Frame (TCF) as a diagnostic tool to map 

existing teaching pedagogies and to create a pathway for change.  The technologies develop cumulatively, 

and whether change happens depends on how it is being used in the classroom. If the use of technology 

is regulated and restricted in the classroom the teaching correlates with typical transmission pedagogies 

being content delivery and “talk-and-chalk”. When the use of technology is unregulated and innovative, 

it correlates with transformative pedagogies that are engaging and interactive (Tarling & Ng'ambi, 2016).  

Technology can answer any question on factual knowledge in an instant and therefore requires from 

teachers to use technology in innovative ways to support not only instant knowledge acquisition but also 

foster skills to analyse, evaluate, critique and create. 

The challenge is for teachers to have a personal relationship to support students to make the most 

effective use of these intelligent technologies in their process of learning. Julliani revisits some of the most 

prominent technology integration frameworks of which SAMR (Substitution, Augmentation, Modification, 

Redefinition) is the most often used framework for technology integration, but teachers often just aim for 

the last step, namely “Redefinition” to justify the technology being used for creating a new task, previously 

not possible. SAMR is a model designed to help educators infuse technology into teaching and learning. 

Popularised by Puentedura (2009), the model supports and enables teachers to design, develop, and 

infuse digital learning experiences that utilise technology.  

An alternative framework is the 4 Shifts Protocol, formerly known as TRUDACOT, developed by McLeod 

and Graber (2019). Their framework, by asking “Why?”, “When?” and “How?” questions, allows for 

evaluating whether the technology is used for a purpose rather than just for the sake of the technology. 

The framework offers a set of questions to help educators to think critically about integrating technology 

in the classroom and challenges authenticity, student agency and a need for rich technology infusion 

(McLeod & Graber, 2014, 2019.) This framework also helps to mitigate the danger of following the typical 
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educational technology hype cycle where the focus is more on the new and shiny characteristics of 

technology instead of the value and purpose of the technology specific to teaching and learning outcomes. 

Indeed, many failures of introducing technology in education can be explained by the technology hype 

cycle (Figure 5 Example of Gartner Hype Cycle for Education Technology 201). When a new technology is 

introduced into education, the tool excites, and everyone wants it, inevitably, it cannot automatically 

solve the engagement issues with learning and every other problem in teaching and learning. Educators 

want to use the technology at the cycle peak and then the novelty wears off at the cycle dip. Only some 

recover to become a sustainable technology effectively embedded in teaching and learning (Kaplan & 

Warren, 2016).  

 

Source:  copyright Gartner (2016) ID G00289614 

Figure 5 Example of Gartner Hype Cycle for Education Technology 2016 

The challenge remains to first identify the learners’ needs and then decide on the technology that could 

enhance and facilitate learner performance. The hype cycle is a graphical depiction of a common pattern 

that arises with the development and integration of a new technology in education. The hype cycle reflects 

the starting point as the technology triggers and ends with a phase predicting a plateau of productivity. 

HE institutions face the challenge of focusing on technologies that deliver new capabilities across the 

institution, impact the educational model and personalise learning. Implementing the high expectations 

set by introducing new technology, demands well-planned infrastructure, support, training and change 

management. 

Emerging technologies are at the forefront of education and training in many industries, especially 

business. Businesses can use the Technology Acceptance Model (TAM) to plan, evaluate and strategise 
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the role of emerging technology in the business, but there are limited models to steer the adoption of 

technology in the education sector. It is important to have an easy-to-use framework for educators to 

support the integration of technology and exploring the principles from the TAM model could be a 

possible option (Davis et al., 1989, 1992). TAM was first developed by Davis (1989) and is popular model 

to understand the opportunities and barriers affecting educators to integrate technology in the classroom. 

The TAM model was purposefully adapted by Mathieson (1991) to access the adoption of new technology 

in an educational setting and multiple research studies used it to explore students’ affinity to and use of 

software, acceptance of e-learning strategies and the success of the flipped classroom model (Adams & 

Adams, 2009; Alqahtani & Rajkhan, 2020; Arkorful & Abaidoo, 2014). 

TAM has been reviewed and extended to a second iteration, TAM2 (Davis & Venkatesh, 1996), and third 

iteration, TAM3 (Venkatesh & Davis, 2000) as used in research papers. In the reviewed iterations, focus is 

placed on perceived usefulness of a technology, and this is one of the model parameters most difficult to 

measure and promote with educators.  

Another model, often used in business to evaluate and facilitate technology adoption, is the Unified 

Theory of Acceptance and Use of Technology (Figure 6-UTUAT,) first developed by Venkatesh et al. (2003). 

This model uses four variables moderated by age, gender, awareness and voluntarily of use, as seen in 

Figure 6. All four variables are applicable to serve as measures in an educational environment. 

Performance expectancy is the degree to which a teacher believes that using the system would increase 

their job performance; effort expectancy directly relates to a teachers skills gap and/or competence for 

using the technology; social influence is driven by expectation of parents, society and colleagues to use 

new technology and one of the most perceived barriers for integrating technology in education is linked 

to the last variable, measuring the teachers’ believes that the institution would be able to offer 

organisational and technical infrastructure and support to use new systems and technology. 
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Figure 6 UTUAT Conceptual Model (Venkatesh, 2003) 

Both TAM2 and UTUAT focus on the importance of perceived usefulness, including performance, effort 

and support.  

A model to supplement self-assessment of these variables is the Technological Pedagogical Content 

Knowledge (TPACK) framework developed by Mishra & Koehler (2006) and used by researchers to 

investigate teachers’ understanding of the effective use of technology in a teaching and learning 

environment (Bingimias, 2018). Mishra & Koehler (2006) argued that many technology integration models 

are technocentric and do not consider the relationship between content, technology, pedagogy and 

context. Papert (1987) already referred to this technocentric approach where technology affordance and 

skills needed are considered prior to the how and the value of integrating it into content-based learning.   

The TPACK framework provides more of a map for teachers to understand and to consider how their 

knowledge domains intersect to effectively teach and engage students with technology, by planning and 

focusing on Content Knowledge (CK), Pedagogical Knowledge (PK), and Technological Knowledge (TK). 

This framework allows teachers to consider and plan for the “What” (CK) and the “How” (PK) and make 

decisions on the best fit technology (TK) that would make the content accessible to support the pedagogy. 

There is evidence for and against the effectiveness of the use of technology in the classroom often blamed 

on the lack of proper planning and use of a framework or model to facilitate technology adoption and 

integration (Harris et al., 2009).     

Denis et al. (2004), used the TPACK framework as a basis to identify the importance of understanding 

content and context when teachers integrate technology. This understanding reflects in the numerous 

roles required from a teacher, namely, facilitator, assessor, mentor, technologist, resource provider, 

designer, co-learner and even being a reflective practitioner as well defined by Schon (1983). This research 

aims to explore a possible adaptation to the TPACK framework by understanding constraints and abilities 
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of various technologies within the context of the learning space used to facilitate pedagogical and content 

knowledge. Adopting technology into the classroom creates challenges and opportunities. Burke et al. 

(2017) and Technology.org (2018) indicates that many schools want to deploy mobile devices and 

emerging technology, but they are restricted by policy, data protection, lack of infrastructure and funding. 

In contrast, multiple resources, educational as well as practitioner advocate the motivation and the value 

of implementing and using technology in the classroom (Baek et al., 2008; Beetham & Sharpe, 2013; Casey 

et al., 2017; EdTechmagazine.com, 2021; Technology.org, 2018).  

The arguments for promoting the use of technology in the classroom include stimulation of active 

engagement and interaction (Dubey, 2020). The interactive nature of technology allows students to learn 

by doing and using the Internet to facilitate research of real-world problems in the classroom. Technology 

encourages collaboration and supports all learning preferences. The use of technology fosters digital 

citizenship and 21st century skills by keeping learners engaged by aligning current classrooms learning 

with the way students want and are used to learning. 

Emerging technologies like Virtual Reality (VR) and Augmented Reality (AR) can be combined with 

traditional classroom instruction to enhance the learning experience, create new opportunities and 

disrupt the traditional passive learning model. Ironically, technology can help students be more 

responsible for their handling of technology, data access and digital footprint.  

The technology itself can support new highly sought-after skills for future careers, for example, simulation 

and modelling for real-world immersive experiences, discussion and debate boards and forums to 

stimulate collaborative and virtual communities with global interaction. Learners acquire knowledge as 

well as skills of how to use the technology to enhance skills like critical-thinking and problem-solving.  

Benefiting from the adoption of technology in the classroom may add requirements on teachers to be 

tech-savvy users with an awareness of multimodality and digital capability (Dukuzumuremyi & Siklander, 

2018; Hicks, 2011). The role of the teacher changes to active facilitator, providing constructive and real-

time feedback, which can enable students to achieve deeper levels of understanding. A study from Webb 

& Cox (2004) elaborates on this idea of multiple roles and concluded that the adoption of technology in 

the classroom requires teachers to adapt their pedagogical reasoning and practices. This includes 

knowledge of the technology affordances and how these relate to their subject-specific teaching 

objectives and students’ learning. Proper planning and adapting technology enhanced learning, is one 

example of accommodating the current digital learner. 

2.3.4 Digital learner 

The 21st century to date has been characterised by the emergence of economies that are driven by 

knowledge, creativity, and innovation and which require a paradigm-shift in the approach to the 

preparation of students for a lifelong learning experience (El-Naga & Abdulla, 2015; Truong, 2016). Before 

this study can explore the relationship between pedagogy, technology and learning spaces, it is important 

to understand the current learner’s engagement with technology in a social as well as educational context.  

Students operate in a connected world, attached to interfaces and devices, but the reality of this “world” 

due to deprivation of economic and social standards often proposes a digital divide (van Dijk, 2006; Cullen, 
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2001) and therefore not all learners can be labelled as “connected”. In the context of this study, most 

students are central to their Personal Learning Network (PLN), embedded in their Personal Learning 

Environment (PLE). The PLN is organic, including the connections to content and experts while the PLE is 

mechanical and encompasses PLN technology tools, social connections and learning through multimedia. 

Students predominantly use mobile access and technology tools such as Instagram and Twitter within 

their PLEs to access their PLNs (Etherington, 2016; Hildebrandt, & Couros, 2016). Using technology tools 

as part of their personal environment does not necessarily mean that they would use it for building a 

personal learning network.  

Unlimited amounts of information are available for consumption and the generation born between 1980 

and 1996, also known as millennials or generation Y, have more ways to consume information than ever 

before (Kelan & Lehnert, 2009; Wheeler, 2015). Generation Y (born between 1980-1996), followed by 

generation Z, (those born after 1997) are labelled as techno-savvy and skilled in using multiple digital 

platforms. They are perceived as more pragmatic and pose a constant challenge to educators to offer an 

innovative technological environment for learning that would support practical approaches and intuitive 

interaction (Wilson & Gerber, 2008). 

By contrast to using generations as a rationale for describing perceived behavioural characteristics of the 

use of technology in HE, it is often rather a set of collective variables, including familiarity, cost and 

immediacy that drives learners’ adoption and use of technology as part of their learning experience 

(Bullen et al., 2011). Research from Prensky (2001) and more recently Wheeler (2015), identified the 

current learner as digital natives and prosumers. The learner creates, consumes and shares information 

and knowledge, a typical prosumer behaviour. They primarily utilise digital technology to facilitate this 

behaviour. They are perceived as learners with a natural affinity toward technology in contrast to a 

majority of educators being labelled as digital immigrants. It is often this caveat that causes technology to 

be used for the sake of the technology and not for the enrichment of the curriculum.   

Educators acknowledge the digital learner as many schools and colleges provide learners with digital 

devices and access to electronic media, but students’ familiarity with technology does not always create 

better learning outcomes when technology is integrated in the classroom. Interesting research done by 

Alexander & Singer (2017) on students’ perception and comprehension when using digital print versus 

written print, found that digital is not necessarily better and the choice for integrating technology should 

be well planned and consider factors such as purpose and pedagogical objectives. A more recent press 

release from The Stavanger Declaration (2019) supported this by summarising the outcomes of 54 studies, 

demonstrating that comprehension of long-form informational text is stronger and more effective when 

read on paper than on digital screens.  

There is numerous research available that explored this skills gap of the migrant teacher and a lack of 

teacher training to fully embrace and embed technology as part of an integrated curriculum (Buzzard, et 

al., 2010; Prensky, 2001, 2012). This notion often supports the assumption of a divide between the digital 

native and the digital immigrant as contributing to lecturer's confidence, willingness and proficiency to 

embed technology in teaching and learning. This assumption however is often based on popular rhetoric 

rather than scholarly or practice-based evidence and causes a moral panic and challenge of the digital 

native discourse (Bennett et al., 2008; Smith, 2012).  
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A study on university teaching staff attitudes towards the use of technologies for teaching and learning 

(Uys et al., 2011) emphasized that assumptions on differences between staff and students’ technology 

preferences, proficiency and use, based on age, are misguided. Supporting evidence from the JISC digital 

experience insight surveys (2018, 2020), found that University HE and FE teaching staff are diverse in their 

adoption of technology and competence in using digital teaching and learning and therefore institutions 

should take on a responsibility to support staff development for different stages of technology adoption.  

A socio-technical revolution (Avis, 2018) has created a new generation of 3D savvy students who arrive at 

university with an easy familiarity, social connectedness, mobile communicators, refined skills and a 

permanent change in expectations. Communication and life-style management are predominantly driven 

via social media and mobile applications. Research from Dede (2005) acknowledged that social groupings 

and effective collaboration normally depends on co-presence of classmates in a physical space, but in the 

future, which is the current scenario, he predicted that students would operate in loosely bounded virtual 

communities and to the extreme, even participate in learning environments independent of common 

course scheduled or enrolment at a particular physical institution.  

This articulates the importance of considering engagement and collaboration strategies to best support 

the digital learner. It is important to acknowledge that learners are already interested and engaged in 

using technology as part of their everyday social life and it appears there is a gap between the digital 

native's love of technology and their use of it in the classroom. Research shows that there is little evidence 

of a correlation between the informal use of technology, being the techno-savvy digital learner and their 

academic achievement (Margaryan & Littlejohn, 2009; Nelson et al., 2011; Salaway et al., 2008).  

This love for technology should create multiple opportunities to integrate some forms of technology in 

the classroom, starting at school phase and developing for further and higher education. It is not a 

question of whether technology should be embedded in the classroom but rather how? Research clearly 

demonstrates the rationale for learners to develop life skills for the 21st century using technology in the 

classroom. These skills are paramount for future careers and include collaborating with others, complex 

problem solving, critical thinking, creativity, adaptive communication skills and productivity. Technology 

can also help to develop many practical skills, including critical source review, online etiquette, digital 

writing skills and collaborative presentation skills.  

Research shows that millennials learn by using new skills; the ability to search and filter large bodies of 

knowledge to critically source information to inform and enhance their learning, with the autonomy to 

choose what, where, when, and how they learn (Wheeler, 2015). Pedagogy should not just be existing 

practice with digital enhancement but should see the potential for technology to disrupt norms, challenge 

assumptions and create new forms of learning activity (Beetham & Sharpe, 2013; Wheeler, 2015).  

Integrating technology without a full understanding of the technology and what it is capable of limits 

confidence for the creative use of technology in education.  

Henderson et al. (2017) conducted a study on 1658 undergraduates and identified students’ actual 

experience of the benefits of digital technology during their academic studies. They identified eleven 

distinct digital benefits, for example, flexibility of time and place, organising study material in digital 
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format, ability to replay and revisit study material and visual learning. It is interesting that digital 

technologies are central to student learning, but students do not perceive it as transforming the nature 

of HE teaching and learning due to lack of effective use and embedding of technology as part of the 

pedagogy. Potential for the use of digital technologies and the value of technology-enhanced teaching 

and learning has been established and includes advantages like personalisation of learning, remote 

delivery and collaboration. These become an integral part of university education to cater for the more 

digitally adept and digitally attuned students entering HE.  

Wright et al. (2014) referred to these students as “digital residents” for which a digital environment is a 

way of life. This does not ensure that all students will embrace digital technologies as part of their learning 

process, due to variation in subject disciplines, institutional digital strategies and inconsistencies in 

embedding and delivery of technology as part of the teaching and learning. It also needs to recognise two 

other important elements: the role of the HE lecturer, as a digital patron and the learning space 

accommodating the rollout of these digital technologies. 

2.3.5 Learning spaces for a digital age 

The physical layout of classroom spaces is seeing incremental rather than revolutionary change (Mallik & 

Mallik, 2019) and is evident of the fact that learning spaces are often neglected in the dialogue around 

pedagogy and technology enhancements. Dunwill (2016) explains in an article, as part of the eLearning 

industry that classroom layout will not just need change due to embedding of technology but also require 

change in ergonomics, to include moving and multi-touch walls, interactive projectors, streaming capacity 

and flexible furniture. Integration of technology into the classroom should enrich the learning space as it 

enables inclusive by making learning accessible to a larger variety of students (Bray et al, 2004; Browne et 

al., 2008; Dukuzumuremyi & Siklander, 2018; Ok & Rao, 2019).  

Research from Wenger et al. (2009) on digital habitats, highlighted the idea of the lecturer being a 

technology steward, promoting and negotiating the use of technology with the purpose of guiding 

students through learning moments. The role of technology steward maintains the centrality of the 

lecturer in creating a learning path within a learning space. The concept of technological determinism, 

labelling digital technology as the space of the future can be perceived as the only way forward, but Clegg 

(2011) strongly opposed this just as non-digital is not the space of the past. She claimed that the academic 

curriculum and calendar have a shared responsibility to provide space for active technology engagement 

as well as space for “slow time” and non-digital activities to enable a balanced scholarship experience.  

Jones & Bennet (2017) supported the importance of a balanced online and off-line student experience. 

The redesign of classrooms and social spaces should accommodate both digital and non-digital demand 

and incorporate inclusivity, accessibility and flexibility. In 2006 the concept of next generation learning 

spaces was initiated in Australia and later in the UK. Following research from Radcliffe (2008), these 

learning spaces were designed to facilitate small group learning activities and the role of embedding 

technology, as part of the design, was key.  

Space also holds a physical aspect, and this research explores the relationship between technology and 

learning space and the impact it can have on learning. Space is a critical part of shaping active and 
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technology-enhanced learning and teaching. The NMC Horizon report for HE (Johnson et al., 2015) 

expressed the need for universities to rearrange and rethink learning environments to accommodate and 

facilitate mobility, flexibility and multi-device technology and applications usage. Blight, 2019 

acknowledged that the redesigning of learning spaces can accelerate technology adoption in HE and 

promoted the need for new vocabulary when talking about learning spaces. Learning space design should 

be an integrated part of HE strategy for planning spaces that would be stimulating, associative, socially 

inviting, cognitively integrating, transparent and enabling (Blight, 2019).  Space shapes the way in which 

the learners' senses engage in the visual and verbal interactions taking place in a learning space. It can 

include the tactile, the position of the furniture, the embedded technology, the ambience of the lighting 

through the opportunities to engage, collaborate, create and inspire.  

Teaching and learning spaces are more than the sum of the chairs and tables in a room. Design companies 

like Steelcase (Steelcase.com, n.d.) are investing in technology furniture for education and are 

experimenting with smart glass technology, beanbags and chairs with built-in wireless technology. 

Valuable insights into the evaluation of TEAL environments are available from the appraisal of Fisher 

(2005, 2010) and JISC (2009) on the effect of TEAL design, the relationship to learning technologies and 

successful learning outcomes. In a HE context, there is often a lack in collective institutional planning when 

designing quality learning spaces that overlooks the importance of design being pedagogically informed, 

teaching staff development and support and consideration for sustainability in the design features (Hunt 

et al., 2012).  

Radcliffe’s (2008) contribution of the Pedagogy-Space-Technology (PTS) Framework emphasized the fact 

that universities should focus on tomorrow’s students when they utilise, build or reconfigure learning 

spaces. These spaces should support the pedagogy, facilitate multidisciplinary activity, include engaging 

multimedia and allow for flexible ergonomically comfortable learning experiences (Wilson & Randall, 

2010). Learning space design is often restricted by institutional constraints, for example, a lack of vision 

and budget but also restricted by structural barriers, for example, lack of physical space for innovative 

buildings and inability to enhance current buildings. A study from Walker et al. (2011) supported the need 

for institutional innovation to plan and improve optimum learning spaces to include spatial qualities and 

current technologies that would best facilitate pedagogical activities. Discussions on flexible pedagogies 

and technologies should become part of learning space design to evolve the concept of the smart 

classroom. 

2.3.6 Education 4.0 and smart classrooms  

Another part of the literature review focused on smart classroom technologies, as a current and trending 

topic. Smart technologies allow learners to take ownership of technology-enhanced learning on a 

technical, legal and psychological level. They utilise a range of technologies, from open-source software, 

AI, robotics, quantum computing, cloud storage to collaborative platforms (Dommett, 2018). These smart 

technologies represent technological advances of the Fourth Industrial Revolution (4IR) and the concept 

of Education 4.0 reflects a change in our approach to learning to align with the fourth industrial revolution 

by utilizing technology to improve learner experience (Khatu, 2019). Learners’ expectation of “digital-by-

default” also requires consideration of key practical elements, like provision of accessible high-
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performance Wi-Fi bandwidth, personal cloud storage and integrated use of social media as part of smart 

learning environments (Smith & Bristow, 2018). The work of Zhu et al. (2016) explored smart learning 

environments and elaborated on computer-supported collaborative learning (CSCL) formulating a four-

tier architecture for smart pedagogies. This research is supported by others like O'Driscoll (2009) and Yang 

et al. (2018), focusing on the rationale for developing smart classrooms as well as exploring the emerging 

digital divide between students and educators. 

Yang et al. (2018) highlighted the fact that the traditional classroom layout, consisting of a lecturer in the 

front of the room addressing rows of students, has seen little change. Over the years, technology such as 

interactive whiteboards, overhead projectors and fixed multimedia consoles have been but there has 

been a lack of innovative, flexible and revolutionary changes to learning spaces design. Current projects 

on smart universities, like the Intelligent campus driven by the Open University in collaboration with JISC, 

highlighted some of the opportunities for the future of smart technologies and the intelligent campus 

(JISC, 2019). Round or X-shaped classroom design, embedding technology facilitates better student-

centered pedagogies and collaborative active learning.  

The challenge for embedding technology within a smart education framework is the difference between 

the preference of students, seen as the digital generation, using a variety of technology tools with a focus 

on customization and comfort, and the preferences of educators who would rather use the learning 

technology provided by their university (Buzzard et al., 2011; Deloitte, 2016). Within the last decade, 

researchers already predicted this value and innovative role technology will play in education and the 

need to enhance curriculum with technology (Facer & Sandford, 2010; JISC, 2013). 

It is important to distinguish between the elements of these smart education environments to understand 

the similarities and differences between educational technology and emerging technology. Bett.com 

(2019) teamed up with Shift Learning to produce the Innovation Index 2019 report, a survey of 1300 UK 

educators on the adoption of innovation and technology and the report shows that 90% believe that 

educational technologies (EdTech) have improved the quality of education in their sector, with 90% saying 

it had a positive impact on educational outcomes.  The findings continue to back the UK educator’s 

positivity surrounding technology in education, with 88% reporting that technology saves them time, 

while 93% feel confident when using it and 91% find it personally interesting to use within their schools 

and institutions.  

A report from The Open University on “Innovation Pedagogy” addresses and supports multiple discussion 

on how emerging technology such as drones and robotics require innovative pedagogies (Ferguson et al., 

2019). The industry promotes the development and growth of this smart education concept by hosting 

numerous high-profile exhibitions, for example, the yearly EdTech and Bett show in the UK with 

educational technology trends ranging from robotics, smart classroom, 3D printing, VR, AR, cloud 

computing and customised learning spaces. Microsoft (Microsoft.com) continuously invests in its digital 

strategy to support Technology Enabled Learning & Teaching (LIS) and the MIT review (2018) already 

indicated many of these breakthrough technologies disrupting education. 

The strategy focuses on the prominence of mobile devices, establishment of TEAL teams within 

educational settings and the important relationship between people, place and pedagogy. This innovative 

education space is referred to as Education 4.0 and requires the educator to take on new roles in support 
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of technology-enhanced learning environments. The new roles include a technical as well as a pedagogical 

focus. A technical facilitator manages and repairs the use of technology within the learning space and the 

interaction mentor guides, facilitates and supports the use of technology within the learning space.  

Educators also gain knowledge from learners, they play the role of a source guide while learners are seen 

as content filterers, producers and sharers. In a report from UCYP (2018), it is clear to see that MyHE4.0 

requires a new set of soft and hard skills as these relate to the demand from Industry 4.0. It focuses more 

on a technology constructivism or best referred as connectivism approach, using a collaborative 

process such as heutagogy, paragogy, cybergogy and peeragogy where technology plays a pivotal role 

in enhancing, facilitating and offering the teaching and learning experiences for all participants.  

As part of Education 4.0, space can be viewed as a digital learning ecosystem, offering interaction, self-

organisation, collaboration and interaction of hardware and software with individuals, satisfying their 

individual needs, whether it being social, professional or academic (IBM.com, 2018). There is an 

interesting shift and focus from the market and the professional sector to invest research, time and money 

into the area of classroom spaces offering multimodal interaction. This includes exploring the 

development and effective use of on-surface interaction, for example touchscreens and smart boards; 

above-surface interaction, for example, midair gestures and interaction by device, for example, the use 

of Bluetooth technology to manipulate learning space and applications. 

2.3.7 Flexible pedagogies- digital transformation 

University leaders in HE, JISC and technology partners are coming together to emphasise the importance 

of a digital education strategy which will embrace multi-mode and flexible pedagogy and delivery. In a 

recent collaborative report (JISC, 2020b; Locard, 2020), the need for digital transformation was 

highlighted. Key aspects to consider, include leadership, which supports the notion of change starting with 

strategy; and staff, which highlights the importance of including all stakeholders and offering effective 

development. Another important aspect is budgeting, which is often neglected when it comes to digital 

provision, enabling and enhancing of teaching and learning. This focus on digital transformation creates 

opportunities for all involved to re-think the role and capabilities of technology and how educational 

institutions can evolve and adapt pedagogical practices. 

Constructivist educational models already drive student-centered learning, encouraging interaction and 

discussion (Schuh, 2003). The integration of technology, both hardware and software, as enablers of these 

models, offer opportunity to re-think and enhance the existing models. Education 4.0 demands awareness 

of the pedagogies suitable for a digital age as well as awareness of the affordance and purpose of the 

technology. These should be aligned partners and not used in isolation (JISC, 2018). The 21st century is 

characterised by the emergence of economies that are driven by knowledge, creativity, and innovation 

and which require a paradigm-shift in the approach to the preparation of students for a lifelong learning 

experience (El-Naga & Abdulla, 2015; Truong, 2016) and a shift in learning design to select the right 

technology tools to best support learning activity that will achieve learning outcomes.  

A range of pedagogies incorporating technology has developed in recent years, ranging from the flipped 

classroom approach till currently used approaches of such as Active Blended Learning (ABL) and Active 
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and Connected Learning (ACL) of which are often referred to as flexible pedagogies.  Student-

centeredness and the value of integrating technology are key characteristics of these flexible technologies 

(Armellini et al., 2021). There is no single type of pedagogic approach best for technology-enhanced 

teaching and learning (Barnet, 2014; Burge et al., 2011) as these pedagogies range from a self-regulated 

pedagogical approach (where the learner controls his/her learning using the internet such as shared 

Google Docs); a self-regulated and teacher-led pedagogical approach (such as Moodle where formal and 

informal learning are used to create personalised learning experiences); and a self-regulated, teacher-led, 

and personalised pedagogical approach (where education takes the form of recommendation of materials 

and adaptive personal learning). These pedagogical approaches rely on technology access as well as a 

range of developing and evolving educational platforms and tools and therefore often described as 

blended, flipped or active learning approaches. The recent global Covid pandemic caused a sudden 

reliance on technology for teaching and learning and concepts such as Emergency Remote Teaching (ERT) 

and Emergency Professional Development (EDP) became part of the discourse on planning for flexible 

pedagogies (Ferri et al., 2020). 

The design of flexible pedagogies to support digital learning practices need to be part of strategic 

management decision-making as the continuous evolvement of technology does not allow for a static 

approach with a final destination (Smith & Bristow, 2018). Research argues that course design should be 

pedagogically led (Jones & Bennett, 2014) and teaching and learning should be based on sound pedagogy. 

Technology is the learning tool to support education and should not take preference due to novelty or 

newness. There is a need for sound digital pedagogy design to facilitate this partnership (McNeely, 2005). 

Students should be engaged with a learning objective which could be accessed by various pathways of 

which technology could be part of. It demands a balance between course design driven by purpose rather 

than technology but still caters for integrating digital technologies to satisfy HE and market expectations.  

Pedagogically driven course design should not be different for online versus an off-line learning space as 

the learning delivery should still map to the learning objective. Having the opportunity to utilise 

technology will enhance the “how” rather than the “what” of a learning activity. The technology can be 

adapted to suit the learning topic and to enhance the delivery of the topic rather than altering a topic to 

suit technology. Technology is forever evolving as is the availability of educational technology tools and 

platforms, therefore it is important to re-imagine learning spaces to accommodate pedagogy-technology 

driven methodologies rather than the tools itself. The demand for adaptability is supported by research 

as the form of flexible pedagogies. Race (1998) already advised that technology-based teaching and 

learning requires the teacher to take on different roles, ranging from pedagogical, social, managerial to 

technical and it should give learners a choice of pace, place and mode of learning (Gordon, 2014).  

Technology is not new when we discuss education, but it can enable new approaches for learning design 

and delivery. In the Technology Enhanced Learning (TEL) report, Gordon (2014), acknowledged a move to 

blended learning (as will be further explored in chapter 7) as an approach to allow the learner to manage 

their own learning pathway by choosing when, where and how they learn and supported by a variety of 

devices, EdTech tools and systems to choose from. Such a blended approach offers flexibility and 

scalability for institutions to cater for a range of course delivery pathways and allows for quick transition 

between face to face and online learning in reaction to changing demand or circumstances, as described 
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in chapter 7. The TEL report describes the three levels of flexibility: Systems (institutional); Pedagogical 

(teacher); and Ontological (students). These relates directly to this study by observing the flexibility of 

learners to deal with different learning approaches (embedding technology), the flexibility of the 

pedagogy design and the flexibility of how institutional processes and learning spaces allow for this 

flexibility in teaching (pedagogy) and learning (ontology). 

Flexible pedagogies incorporate new pedagogical ideas for actively involving learners in learning 

development and processes of co-creation. This challenges existing teacher-learner relationships and 

power frames as it creates a less formal learning culture through embedding technologies supporting co-

creation and co-curricular activities. A strength of TEAL pedagogy relies on technology to facilitate 

students’ sharing and co-creation of knowledge, in a real-time environment, which is an example of self-

directed learning skills. Skills identified by Knowles (1975), as important for a learner to determine their 

own learning needs and learning strategies. This idea excels in a TEAL environment where students also 

choose where, when and how they interact with technology to align with their learning needs (Ryan & 

Tilbury, 2013). 

The HE sector is increasingly developing, testing and implementing blended learning approaches as these 

allow for a mixture of face-to-face and online learning elements (Garrison & Kanuta, 2004) Blended 

learning as an approach in itself could enhance personalised learning and improve the quantity and quality 

of learning but this requires an instructional approach, in-depth planning and quality assurance of blended 

course design and delivery (Adams & Adams, 2009; Garrison & Kanuta, 2004; Uz & Uzun, 2018). TEAL 

design can be seen as an integral part of blended course design as embedding technology can enhance 

and facilitate both online and face-to-face teaching and learning or combinations thereof.  

2.3.8 Policy - education, market and business authorities  

A summary from the NMC Horizon Report (Johnson et al, 2015) revealed short, mid and long-term trends 

to accelerate technology adoption in HE. These trends included a need for cultural change and innovation, 

redesign of learning spaces, an increased use of blended approaches and a need for cross-institutional 

collaboration and digital strategy. There is no lack of research and guidance from authoritative bodies on 

the importance of digital strategies (JISC, 2020b). Education and technology driven institutions like the 

Advance HE, TES and JISC invest time, money and resources to provide annual reports and guidelines on 

learning design, digital strategies and TEAL to inform policies and procedures in schools, FE and HE. 

Integration of technology in education remains a current and continuous focus of technology developing 

companies to innovate the latest and newest technologies.  

As we have seen, Gartner provides an education-specific hype cycle (refer to Figure 5) to help managers 

and policymakers to understand the natural barriers and opportunities when new technologies are 

implemented as part of teaching and learning (Gartner, 2018). Market-driven exhibitions annually draw 

thousands of people, including educators and policymakers to attend conversations and demonstration 

on the latest learning technologies (Learning Technologies, 2021) and Technologies for Education (Bett 

show.com, 2021).  
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There is an increase in demand for HE to invest and develop digital strategies to include the voice of staff 

and students (EDUCAUSE Horizon report, 2021; WONKHE, 2020). The recent Baber report (Barber, 2021) 

proposed six components of successful digital teaching and learning. Most of these components have 

already emerged in discussion and review of literature for this research. Redesign of pedagogy takes 

preference, followed by building digital skills, ensuring digital access and harnessing technology 

effectively. These are underpinned by proper planning and investment in the right digital tools and 

infrastructure to ensure inclusivity and accessibility. It emphasises the importance to strategically plan 

and consider the dynamic relationship between pedagogy, technology and infrastructure.  

The UK government report (2020) recognises the importance of technology as a key enabler of education 

and is committed to levelling up education standards across the country, which includes a priority for 

equal opportunities and budget for teacher development, technology access and infrastructure in learning 

institutions. A report from the Department of Education (2019) details the opportunities and potential of 

technology in education and focuses on setting out a vision for education technology to include securing 

of digital infrastructure and procurement, developing and promoting digital capability and safety and 

finally developing and supporting an innovative EdTech sector.  

Following the Covid-19 pandemic and a recent global shift to technology dependence for teaching and 

learning, HE together with JISC (2020b) published a recent report to emphasise seven sector challenges 

of which technology enhanced teaching and learning is central to all. Digital should become a central 

feature of learning and teaching; learning and teaching infrastructure needs significant technological 

upgrades; scaling of high-quality blended learning with inclusive curriculum design is needed; 

improvement of digital capabilities of staff and students and levelling of the digital poverty divide. Another 

recent study from JISC (2020a) within a UK HE context, indicates a shift in teachers’ attitude towards using 

technology, as compared to an earlier study from Samsung (2015) that found the majority of teachers do 

not feel prepared to use technology in the classroom.  

The JISC study found that 95% of teaching staff have a positive attitude to using technology and 79% are 

motivated to use it as part of their teaching however, this survey also acknowledged the need for 

institutional strategy to drive digital transformation, a need to support staff to develop pedagogically 

informed digital practices and the digital environment and infrastructure needs innovation and 

investment. These challenges align with the focus of this research in exploring optimum ways for 

managing a dynamic relationship between pedagogy, technology and learning space.  

2.4 Summary 

This literature review explored a range of research topics, discourses and findings, relating to the research 

topic. The importance and evolution of learning theories impacts our understanding of pedagogical 

design, our consideration for the digital learner and technological advances. The review helped to 

evaluate the opportunities and barriers posed by technology integration and highlighted the importance 

of strategic planning and management to involve all stakeholders in order to establish successful 

adoption, trust and innovation. A global pandemic exposed and accelerated the need for educational 

institutions to explore the dynamic relationship between pedagogical practices, technology value and 
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learning space design. Key take-aways from the literature emphasized the value and evolution of 

technology adoption models to support not only the integration of technology in our everyday lives but 

highlighted the need for frameworks that would enabling and facilitate technology adoption in education. 

The next chapter sets out details on the research methodology for this study. 
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CHAPTER 3: RESEARCH METHODOLOGY 

3.1 Introduction 

The philosophical framework for research informs the research approach and methods adopted. This 

chapter justifies the approach taken and methods implemented to explore each of the set objectives with 

the aim to answer the research questions. The research explores the following objectives: 

O1: Explore technology adoption models for application in an educational context. 

O2: Determine the relationship between pedagogy, technology and learning space within 

       The context of TEAL. 

O3: Explore the different stakeholder lenses offering insight to TEAL discourse, namely designers,  

       information services, strategy/policymakers, practitioners and the business experts. 

O4: Identify and interpret opportunities and barriers for embedding technologies in education. 

O5: Provide a framework for HE lecturers and practitioners to plan and assess the adoption of  

       technology in active learning spaces as part of the pedagogy. 

The research aims to answer the following research questions: 

RQ1: Pedagogy- To what extent do TEAL approaches impact pedagogy design and delivery? 

RQ2: Technology- To what extent do integration and use of technology impact TEAL approaches? 

RQ3: Space- To what extent do learning space design and utilisation support and impact TEAL? 

3.2 Philosophy and paradigm 

Research philosophy frames how knowledge is viewed and created within a specific research field or 

discipline and informs the research paradigm, ontological assumptions and methodological choices 

(Creswell, 2012, 2014; Creswell & Creswell, 2007; Thakurta & Chetty, 2015).  

This summary of the philosophical assumptions, including questions and answers, for this study, as seen 

in  Table 2, will be explained in further detail. 
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Table 2 Philosophical assumptions, adopted from (Creswell and Creswell, 2007) 

Philosophical questions Answers 

Nature of reality? Social construct within socio-technological relationship 
Subjective, flexible, multiple 
Use participants’ responses to reflect different perspectives 
Interpret the reality of the relationship between variable being observed 

The relationship 
between researcher and 
research? 

Familiar with the HE work environment and TEAL pedagogy 
Conduct observations and interviews in the participants’ work environment 
- HE setting 
Acknowledge any biases and/or preconceived ideas 
Unbiased interpretation of what has been observed 
Focus on the research topic within its context 

 

Several models can be used to depict the dependencies between the building blocks of research. The 

planning of this research study used both the research onion diagram (Saunders et al., 2007, 2019), see 

appendix J, as well as the interrelationship building blocks of research (Grix, 2002, adapted from Hay, 

2002), see appendix K to understand the integrated layers of dependency when choosing the philosophy 

that would inform approach and methodological decisions.  

Any research planned and conducted should be guided against a research paradigm. Guba & Lincoln 

(1994) defined a paradigm or worldview as a “basic set of beliefs that guide action”. Sikes et al. (2003) 

supported this notion that the educational researcher operates within a research paradigm grounded in 

moral foundations of education. As social beings, located in space, time and culture, we are influenced by 

our understanding and interpretation of the world we are exposed to, especially the world of education 

and pedagogy (Nind & Lewthwaite, 2018). Epistemologically it is important to consider the purpose - what 

is educational about educational research? (Curtin & Hall, 2028).  For this study, it is important to state 

my position as researcher, as positionality influences understanding and interpretation of the world and 

how knowledge is being created. My position stems from within a social sciences context convolved with 

technology and aims to reduce the risk of critiquing someone’s work on aspects not allowed by their 

ontological and epistemological assumptions. It is important to be clear on the ontological and 

epistemological lens through which I interpret knowledge and how it is created as these are influenced by 

my beliefs, experience, existing knowledge and assumptions as educator about the relationship between 

pedagogy and technology (Brabazon, 2017). 

The perception of reality as represented by the learning environment, knowledge of technology and 

understanding of the learner and learning processes determines the underlying assumptions for this 

research and the view that knowledge is gained in an educational context through interacting with the 

world, content, people and technology for understanding and new relationships (Bryman, 2016). 

Ontologically, this research explores the relationship between the objects of teaching, learning, 

technology and learning space. The activities and components of teaching and learning creates new 

knowledge and understanding that could alter behavior. Parts of this knowledge creation process could 
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be facilitated using technology and the effectiveness of this process could be impacted by the learning 

space. 

Taking the position of a pedagogical practitioner, I normally view the creation of knowledge as being 

socially constructed, but due to the focus of this research study to explore the role and impact of 

technology on pedagogy and space, a socio-technical approach was applied to facilitate the collision of 

educational and technological disciplines. Thus, this research balanced on a continuum between social 

constructivism and the more prominent socio-technical approach.  

The interaction between people and technology is key to understanding the value and role of technology 

as part of pedagogy design and implementation. The way in which I view and interpret the world, as a HE 

practitioner, informed and guided the way this research has been planned and conducted (Opie, 2004). I 

established a clear understanding of the world in which I live and work in by relating the personal and 

professional experience of the disciplines; education, technology and psychology, to the research study 

variables, namely: “Pedagogy”, “Technology” and “Learning space” in order to interpret and to add 

meaning to socially and technology-enhanced constructed knowledge and relationships (Creswell, 2012; 

Grix, 2002; Hay, 2002). 

I considered the close link between professional experience and the research agenda and acknowledged 

any pre-conceptions, beliefs or bias related to my researcher’s position as an educator, embedding 

technology as part of pedagogy, daily.  My own experience offered insight and understanding of the 

dynamic relationship between pedagogy, learners and technology, but this research demanded a more 

in-depth investigation to establish relationships between technology, pedagogy and space. The nature of 

these relationships, viewed as a social construct, depends on the context, the flexible variables and the 

social actors, at a given time and space, which could provide different dynamics and perspectives.  

From an ontological perspective, observing the dynamics between pedagogy and technology within a 

specific learning space was conducted within the context of HE, with an understanding of the processes 

of curriculum planning, embedding technology, curriculum delivery and assessment practices. I 

acknowledged the risk of reflexivity in avoiding my researcher voice when collecting and interpreting data 

but solely focused on the participants’ voice within a given setting (Mauthner & Doucet, 2003) and 

objectively observed the TEAL sessions without being influenced by personal experience (Schon, 1983). 

The paradigms followed for this research, as well-defined by Saunders et al. (2007), reflected elements of 

interpretivism, incorporating the practical meaning of knowledge in a specific context within a socio-

technical environment. Following an interpretivist perspective, the dynamics between pedagogy, 

technology and learning space can have multiple meanings, socially constructed and influenced by 

process, experience and practices. Human beings create meaning within their relationship to each other, 

within a teaching and learning environment and in their interaction with technology (Saunders et al., 

2019). This meaningful interaction between people and technology, a socio-technical relationship, was 

fundamental to the interpretation of TEAL observations. I cannot define and understand human behaviour 

through external factors only, but the creation of knowledge and human behaviour is shaped by the 

meanings and perceptions given to an environment where social interaction meets technology. This socio-

technological approach explored the dynamics of the three flexible variables; pedagogy, technology and 

learning space and how that dynamic led to new understandings, based on interpreting a range of 
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qualitative as well as limited quantitative data sets.  

3.3 Educational research within a social context 

This research is best described as an exploratory study to address a lack of or to enhance better 

understanding of the relationship and potential causal linkage between pedagogy, technology and 

learning space (Ross, 2005). 

This research focused on the theories of learning to understand the impact of technology, social context, 

motivation, learning design, learning space and other factors impacting learning. It was also conducted on 

the foundations of social research with an awareness of the natural tendency of an educator to establish 

theories as an idea or speculation based on real time observation of the teaching and learning 

environment. But, if research seeks new knowledge or understanding it is important to base theory on 

facts and sound evidence and mere observation and speculation would not be deemed valid (Verma & 

Mallick, 2004). For this research, practical observations were described and explained but had to link to 

theory to deduct valuable conclusions, although social research does not have to be preoccupied by 

theory (Bryman, 2016) and this allowed for flexibility in the research design. 

Exploring the thoughts and opinions of educators and stakeholders were driven by the research process 

itself. The research observed several performance dimensions namely individual performance, group 

performance, interpersonal relationships and technology performance. Working in an educational 

research sphere demands respect for truth, respect for person, respect for relationships and adhering to 

ethical considerations to avoid any research bias or personal preconceptions when engaging with the 

phenomena being studied or observed (Bryman, 2008, 2016). Therefore, this research adhered to a 

socially and ethically responsible framework where I aimed to be reflexive, ubiquitous and morally 

responsible at all times during the research process (Pring, 2000).  

Moral concern is not just tied to a favourable ethics approval, but this research considered conditions and 

circumstances of each research context. My research acknowledged and built on lessons from the past 

and did not allow personal and professional feelings, beliefs and preconceptions (for example, a personal 

preference for certain technology or a personal interest in experimenting with a specific pedagogy in the 

classroom) to influence any stage of the research process. 

A thorough ethics application process was conducted to detail the preparation and management of each 

step of the research. Participants of the direct observation sessions, semi-structured interviews and 

stakeholder lenses were briefed on the purpose of the research, received participants information sheets 

and completed participants consent forms. Participants were purposefully chosen to include lecturers, as 

the pedagogy decision-makers and practitioners, as subject and area experts. Any direct interactions with 

students (learners) during an observation session were avoided to prevent disruption to the natural and 

authentic flow of a session. Permission for the use and analysis of the unobtrusive data sets were 

confirmed with the data owners. 
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Details in relation to managing data privacy, participant’s anonymity, data storage and research output 

dissemination were part of the ethics approval process. The templates used to ensure compliance to 

ethical standards, can be seen as part of appendix A. 

According to Opie (2004) there are certain characteristics linked to research within an educational 

context. It needs evidence negotiation of new knowledge, soundly argued outcomes, results that could 

be generalised, a commitment to communicate the research but also to expose it to challenge and review, 

rigor and rhetoric. Furthermore, a variety of perspectives is needed to understand education as it involves 

people: learners, teachers, parents, other individuals and group members existing in a space; a classroom, 

at home or in a community.  

I prefer the definitions of educational research as a collection and analysis of information on the world of 

education to understand and explain it better with a significance of practice enhancement. As an 

experienced lecturer in an HE sector, I was vigilant against bias which can happen at any stage of research, 

for example, during question setting, interpretation of answers, planning and data analysis. Bias can take 

many forms ranging from one’s personal interpretation or projection when analysing data to unreliable 

sample groups, I therefore acknowledged the role of my personal values and that biases may 

unconsciously exist. I was aware of the risk of influencing what I observed as explained with the 

Heisenberg effect (Salkind, 2010 in SAGE Research Methods), considering the subjectivity of the 

relationship between researcher and what is being researched, by actively applying certain strategies. 

One such strategy to use was reflexivity, to personally self-supervise the impact my social position has on 

my research (Berger, 2015). I represent gender, age, race, profession, personal experience and beliefs and 

these were acknowledged and explicitly declared as it influences every phase of a research process.  

Values, attitudes and perceptions of research in social sciences impact the methods. According to Mallick 

& Mallick (2019), ``No researcher can claim to be value-neutral, free from assumptions, unbiased and 

objective in viewing the world”. Social research is normally context-bound and the relationship between 

researcher and research can be complex because of one's own perspectives and assumptions, as they are 

concerned with human experience and behaviour. Designing and conducting research within a clearly 

defined social context in relation to technology demanded an approach that facilitated a techno-social 

interaction between teaching and learning. 

3.4 Research approach 

This research followed a sequential, but practice-based research approach, which is essentially defining 

the research area, reviewing the existing knowledge in the field of study, collecting and analysing data, 

identifying patterns and extracting useful information from the data by making deductive or inductive 

inferences from the findings to inform a plan or strategy (Creswell, 2012; Glesne, 2015). The desired 

outcome was to generate a pedagogical framework to plan for successful integration of technology with 

consideration of learning spaces to best facilitate the process.  Interpretivism usually applies the inductive 

approach using small samples and in-depth investigations analysed by qualitative methods (McKinley, 

2015; Saunders et al., 2019).  
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The inductive approach calls for collecting data to investigate or explore a phenomenon, then generates 

a theory or framework that supports that data. Following an inductive approach helped to gather specific 

details and new knowledge of the role of technology, specific to TEAL pedagogy and learning spaces. This 

approach is also more suitable for qualitative research that will help to answer what and why questions. 

(Glesne, 2015; Wilson, 2014). This inductive reasoning approach allowed for generating ideas from the 

data collected and generalisation from the specific to the general (Saunders et al., 2007) and was the best 

fit for this research, aimed at collecting data to investigate the dynamic relationship between Pedagogy, 

Technology and Learning space to generate a framework supporting the adoption of technology, as part 

of the pedagogy. The inductive approach focused on the conceptual framework (see Figure 2) to explore 

the interdependence and overlap between pedagogy, technology and learning spaces.  

Although a technology environment is often linked to a science discipline where outcomes are predicted 

by algorithm, rule and deductive quantitative data, this research represented a collision of science 

embedded in a social discipline, with the purpose to understand the value and effect of a relationship 

between pedagogy, technology and learning space. The conceptual framework for this research, refer to 

Figure 2, was extended and further explained by the cross-sectional interaction (refer to Figure 3 between 

pedagogy, technology and space for exploring different resources and conducting a variety of data 

collection activities through the methods of: (1) literature review, (2) document reviews, (3) primary 

research observations, semi-structured interviews, (4) stakeholder lenses and (5) unobtrusive secondary 

data. Analysis and interpretation of these cross-sectional findings informed the contribution of this 

research. 

Most educational research is often concerned with human experiences and behaviour. This implies a 

variety of methodologies can be applied. As the researcher, I had to choose the best tools and techniques 

for gathering and analysing data for the specific research topic, problem and context being explored. I 

reflected on personal understanding and thinking when using methods to obtain the “truth” or to seek 

new knowledge and understanding.  

3.5 Research methodology 

The research methodology describes the methods used for collecting and analysing data. This study used 

a range of different data collection methods, as this allows for a comprehensive and in depth 

understanding of the phenomena being explored through different angles and stakeholder lenses 

(Bryman, 2016; Bryson, 2004; Saunders et al., 2019).  

Data collection and analysis are mostly categorised as quantitative, qualitative and/or a mixed approach 

(Almeida et al., 2017; Creswell & Clark, 2017; Saunders et al, 2019). This study used primarily the collection 

and analysis of qualitative data, as this best supported an interpretivist approach. The process followed 

an in-depth investigation using typical inductive and small samples and included some quantification of 

qualitative data to describe the features of the learning spaces being observed. This allowed for 

understanding the context of the learning environment, facilitating the relationship between pedagogy 

and technology.  
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Qualitative methods were applied. These methods are best to facilitate collection and analysis of text-

based data and provides (1) context: exploring the socio-technical context in which participants and 

technology interacts, consider (2) complexity: no need for numerical explanations and (3) acknowledges 

the uniqueness of individuals taking part in the research study. A blend of qualitative and quantitative 

data collection and analysis, utilising a variety of data collection tools, offers rich data, deeper 

understanding and triangulation of data to overcome the limitations of any single method applied 

(Creswell, 2014; Greene, 2014). 

Data collected, using a range of data collection tools and secondary data sets, were analysed and the 

interpretation and outcomes were triangulated with the themes from the literature review. This cross-

sectional knowledge meets the research objectives and answers the research questions. 

The choice of data collection techniques was informed and guided by the set objectives (Cohen et al., 

2000; Creswell, 2014; Kothari, 2004; Kumar, 2011). Each objective determined the best fit method to serve 

the purpose of the objective. Data collection techniques included observations, semi-structured 

interviews and analysis of unobtrusive secondary data sets. This variety of research tools were used to 

support predominantly qualitative methods as a qualitative approach is normally linked to social science 

research being guided by interpretivism or social constructivism (McKinley, 2015). Observations and semi-

structured interviews were organised by following a purposive sampling method where I used current 

networks and self-judgement to select the most suitable participants (Glesne, 2015) representative of the 

different stakeholder lenses as well as participants actively engaging in TEAL pedagogy.  

The data collection methods for this research included observations that represented both qualitative and 

quantitative data, document analysis for qualitative data, semi-structured interviews to represent insight 

through stakeholder lenses and unobtrusive secondary data for qualitative analysis. Quantitative data 

collected as part of the TEAL observations, are seen as descriptive as it attempts to determine or describe 

the variables associated with the learning spaces. The quantitative data collected information to describe 

the features of what a learning space and technology looks like, while the qualitative data collected 

described how learning spaces facilitates the dynamic between technology and pedagogy. It described 

how the technology is embedded and how pedagogy is impacted and designed. 

A process of stakeholder identification (Bryson, 2004) was used to identify the participants who are 

involved in or who would be able to add insight into the understanding of pedagogy, technology and 

learning space as part of a TEAL approach within a HE context.  Stakeholders were chosen based on a 

vested interest in (Bryson, 2004) the research topic itself and who would benefit from the proposed 

output of the research. The use of a stakeholder lens, as one of the data collection methods, added 

valuable insight to the research through exploring and evaluating stakeholders’ knowledge, interests, 

position and understanding of the research topic. The identified stakeholders were grouped into the 

following categories, relating to the research topic: space design; information systems; policymakers; 

external business partners; and an emerging technology user. 
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3.6 Data collection strategy 

The research proposed a theory where pedagogy needs to adapt to adopt technology fully and 

functionally in the learning space. This was tested through evidence gathered from a combination of 

primary and secondary research. 

A literature review was conducted to explore a range of topics and studies related to the research 

objectives. Primary research included a combination of qualitative and quantitative data collection 

techniques to explore the relationship between pedagogy(a), learning space(b) and the student 

experience(c) in a TEAL environment through a variety of stakeholder lenses. Results from both 

quantitative and qualitative methods were triangulated to inform the findings, which tested the theory of 

the conceptual framework and provided the attributes of a pedagogical framework for the adoption of 

TEAL in learning spaces in a HE context. 

Each type of research has a specialist vocabulary, and an underlying philosophy. Mixed methods 

approaches are therefore seen as complex, difficult and innovative because they seek to combine both 

qualitative and quantitative paradigms in the same study or research programme. A predominantly 

qualitative approach worked best as data collected for this research was text-based and included 

document reviews, observations, informal semi-structured interviews and the utilisation of unobtrusive 

data. 

Data were collected from a series of observations to interpret the dynamics between pedagogy, space 

and technology, followed by informal semi-structured interviews to enrich the quality understanding of 

the observed sessions. The semi-structured interviews required skills on the part of the researcher as it 

needed an interview schedule (Bryman, 2016; Creswell, 2014) to include a series of open-ended questions, 

which enabled the researcher the flexibility to grant novel directions to protrude during the interview. As 

mentioned, a process of stakeholder identification was applied to select the most appropriate participants 

to add insight through a purpose-specific lens. 

The data collection methods are described in detail as part of the data collection phases discussed in 

chapter 4, and used a combination of document reviews, in-depth direct observations, semi-structured 

interviews and analysis of unobtrusive secondary data sets. 

The method of document analysis allowed for the analysis of a variety of organisational and institutional 

documents that could add context, meaning and insight to understanding and exploring the research topic 

and themes (Bowen, 2009). Document analysis was chosen as it facilitates a systematic process to 

evaluate institutional policies and procedures available in an electronic format.  

Direct observations allowed the researcher to focus on the specific teaching strategies and techniques 

applied by the lecturer used to help students understand a concept, learn a skill or learn about a topic. 

Strategies and techniques that the lecturer used with the class as well as teaching strategies or techniques 

that the lecturer used with individuals or small groups, incorporating technology, were observed. The 

observations allowed for real-time experience of technology-enhanced pedagogy in a specific learning 

environment to establish better understanding of the interaction between pedagogy, technology and 

space. Direct observation was an effective way to places the researcher in the scenario being observed 
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and offered insights into the characteristics of the TEAL space, the adaption of curriculum design, the 

physical use of a learning space, the use of technology (hardware and software) as well as the use of TEAL 

approaches (design, delivery and/or assessment). 

Interviews were chosen as a qualitative data collection tool as they allow for interaction and direct 

dialogue between the researcher and the participants. They also offer the flexibility to alter question 

content based on a participant's response as well as the flexibility of open-ended questions, generating 

rich textual descriptions for deeper understanding of the topic being explored. Responses to open-ended 

questions are normally assessed by a method of thematic coding, as has been used in this study (Harding 

& Whitehead, 2012; Schreier, 2012). The use of semi-structured interviews was therefore most 

appropriate, as the tool allowed the researcher to examine the where, when and what choices made by 

educators, adapting pedagogy to adopt technology and stakeholders’ views on exploring the relationship 

between pedagogy, technology and learning space. 

3.7 Data analysis strategy 

This study aims to create a framework or model for implementation in practice and therefore data analysis 

required breadth and depth and not just description or conceptual ordering of themes (Harding & 

Whitehead, 2012). Findings from the various data analysis phases were cross-referenced to provide 

insight, inference and knowledge to inform practice. Data analysis compared data collected from all the 

data collection methods applied and predominantly used thematic analysis techniques, as a qualitative 

technique, to find common themes and interlinked patterns. Analysis also required quantifying parts of 

the qualitative data collected through the observation process, for example, to categorise the common 

characteristics of TEAL spaces and TEAL pedagogy. All data collection techniques adhered to data 

protection legislation and consent from participants. 

Qualitative analysis was applied to identify themes and patterns interpreting the data collected and 

quantitative analysis quantified the data collected to describe the parameters constituting a technology-

enhanced learning environment and pedagogy. Employing both approaches in combination increased the 

overall strength of the study by compensating for possible weaknesses of each of the two approaches 

used individually (Creswell, 2014). Identification of the common themes and patterns used a thematic 

analysis approach with colour-coding techniques.  

Thematic analysis is one of the most common approaches to the analysis of qualitative data; it is widely 

used in qualitative research (Bryman, 2016). This method of thematic analysis used the deductive 

approach and involved identifying concepts within texts, using similar colour codes and then analysing the 

relationships and meanings within the texts to make inferences from them and add understanding 

(Schreier, 2012; Vaismoradi et al, 2016). Applying thematic analysis, using a code structure, can be either 

inductive by making use of a start list method or completely deductive by identifying possible themes 

while analysing the text (The University of Auckland, 2019). This research used an initial form of an 

inductive style in using the predetermined conceptual themes of pedagogy, technology and space to 

categorise further possible subsections through a deductive style (Robson & McCartan, 2015; Schreier, 

2012; Vaismoradi et al., 2016).  
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Text notes from the direct observations, semi-structured interviews and unobtrusive data sets were 

summarized and colour-coded according to the conceptual themes identified. The code structure evolved 

throughout the analysis, as new subsections for each theme became evident by interpreting the text data. 

The analysis process identified similarities, patterns and frequency in occurrence of sub sections for each 

theme identified. Thematic analysis enabled identification of different themes across all the data 

collected, such as: processes for TEAL design; opportunities and barriers for embedding technology; 

stakeholders’ opinions on TEAL pedagogies; and the importance of learning space.  

A process of exploring the data for interpretation, was followed, guided by questions like: “What physical 

features are visible in the TEAL session? “; “What is happening in a TEAL session?”; and “What is this telling 

us about how pedagogy embeds technology?” (Thorne, 2000). Steps in the implementation of the 

thematic analysis approach used to analyse the data collected for this study (Braun & Clark, 2006), 

included:  

(1) Familiarisation with the data collected by reading and recording any raw notes collected in a 

structured and electronic way. Notes were made on some initial ideas and findings while data 

were processed in an electronic format.  

(2) Themes were defined, according to the conceptual framework that was used to organise all 

subsequently identified themes, namely pedagogy, technology and learning space.  

(3) Initial codes were generated by using systematic electronic colour highlighting techniques for easy 

visualisation and identification of any similar patterns or characteristics from the text describing 

either of the three main themes. 

(4) Code was analysed and combined to form potential subsequent themes under the main themes.  

(5) Themes were reviewed for meaningfulness and relevance. Data sets and notes were re-read to 

find any additional themes missed during the first coding iteration. All possible themes identified 

were named and organised in coherence to the main themes. 

(6) The last step was to add narrative to explain the themes and the relation to the study objectives. 

Analysis of the available secondary unobtrusive data sets were used to enrich and support finding from 

the first three data collection phases. Research in the social sciences is often concerned with human 

experience and behaviour, thus analysis of unobtrusive data sets within a social context demands an 

explicit step-back when working with unobtrusive data as it excludes any form of social interaction 

(McKinley, 2015). Performing an unobtrusive analysis of data is limiting as the research cannot rely on 

interviewing or surveying the students or lecturers to understand the processes followed but can only 

interpret what the data shows and explains. 

3.8 Methodology summary 

In summary, the research was framed within a socio-technical paradigm and followed an inductive 

approach, usually associated with interpretivism, to collect and interpret data from small samples for in-

depth investigation and generation of new knowledge and meaning. Data collection methods were 

informed by the research objectives followed by qualitative analysis to identify common themes from 

document analysis, semi-structured interviews, stakeholder lenses and unobtrusive secondary data sets. 
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Triangulation of literature themes and analysed data collected through the variety of data collection 

techniques, enriched the data, ensured the strength of the research study, ensured cross validation of 

data and helped to overcome the limitations of any single data collection method (Creswell and Creswell, 

2007). The next chapter adds details on how the primary research phases were planned and conducted. 
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CHAPTER 4: PRIMARY RESEARCH DESIGN 

4.1 Introduction 

The primary research design focused primarily on achieving set objectives two, three and four. A variety 

of research tools were used to collect and analyse data needed for interpretation to address the set 

research objectives: 

O2: Determine the relationship between pedagogy, technology and learning space within 

       The context of TEAL. 

O3: Explore the different stakeholder lenses offering insight to TEAL discourse, namely designers,  

       information services, strategy/policymakers, practitioners and the business experts. 

O4: Identify and interpret opportunities and barriers for embedding technologies in education. 

The primary research design is explained in terms of how the activities were organised, planned and 

conducted. 

4.2 Primary research design activities- Organisation and planning 

The primary research design includes detailed description of the research design processes followed in 

terms of organisation and planning of the primary research for this study.  

Organization and planning of the research activities are presented in an 11-phase flowchart, as seen in 

Figure 7. 
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Figure 7 Primary research activity phases 

Each of these primary research activities as part of the organization and planning phases contains details 

on the method used, process and output, as described in Table 3. 
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Table 3 Primary research activities- organization and planning 

Method Process Output 

Activity [1] 
Document Analysis 

 
Identify and collect institutional policies and 
documents relating to Teaching and Learning, 
with a focus on embedding of technology 

 
Six documents: 
Student Hallmarks 
Lecturer Hallmarks 
The current Teaching and 
Learning strategy 
Policy on Content Capture 
Blended learning Approach 
IS strategy (Education). See 
Appendix L-R) 
 

Activities [2] and [3] 
Document review to 
identify TEAL based 
taught modules and 
TEAL facilities 
 
  
Access current 
network of academic 
staff involved with 
TEAL projects 
 
 
Review module 
descriptors 

 
Review timetabling schedules to identify 
current TEAL space provision at UoP 
Select all modules being offered/taught using 
these TEAL spaces = use timetable and room 
checker documentation  
 
Identify taught modules, using TEAL not in a 
dedicated TEAL space - rely on convenience 
and snowball sampling 
 
 
 
Verify whether TEAL forms part of the actual 
curriculum pedagogy by reviewing the module 
descriptor of these possible modules  
  

 
List of TEAL spaces by location  
 
 
 
 
 
List of modules offered across 
year levels and Faculties in 
dedicated TEAL spaces.  
 
  
 
List of modules embedding TEAL 
as part of the module design and 
delivery 
 
 
List of possible modules to 
include as cases sessions for 
observation 
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Method Process Output 

Activities [4] and [5] 
Confirm possible 
sessions to include 
for observation and 
gain consent from 
participants 
 
 
 
 
 
 
 
 
 

Contact module coordinators of the identified 
modules via email to explain the research 
objective and make an offer to take part/use 
their module as a case study for observation 
 
Arrange for prospective participants to 
complete a consent form 
See example consent form in appendix A (link 
to ethics applications) 
 
Choose the final sample by applying 
purposeful and convenience sample: 
Academics who offered/agreed to participate 
in the research project 

List of modules 
For observation - approved with 
consent 
 
 
Completed consent forms 
 
 
 
 
List of modules, included in the 
sample, for observation 

Activity [6] 
Arrange semi-
structured interviews 
with the module 
coordinator as 
follow-up to an 
observation session 
(where applicable) 
  

 
Arranged verbally or sent an email as 
confirmation of the date and time to conduct 
an informal semi-structured interview 
 
Plan the semi-structured interview schedule 

 
Semi-structured interview 
schedules (see appendix T) 
 
 
 
  

Activities [7] and [8] 
 
Use stakeholder 
analysis to identify 
the roles associated 
with TEAL pedagogy 
in order to provide a 
lens for exploring and 
understanding TEAL 
pedagogy in addition 
to the “Lecturer lens” 
as per [6] 
Access current 
academic and 
professional 
networks  

 
 
Apply stakeholder analysis to identify five 
roles, namely Space design lens, Information 
systems lens, Policy-maker lens, external 
expert lens, Emerging Technology lens 
 
Identify a representative for each of the 
identified stakeholder lenses 
Invite the participants to take part in the 
research study- explain the research objective 
and gain consent 
Arrange the semi-structured interviews 
Create the semi-structured interview schedule 
(see appendix T) 

 
 
List of stakeholder roles 
 
 
 
 
 
 
List of stakeholder participants 
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Method Process Output 

Activities [9], [10] 
and [11] 
 
 
 
 
Accumulate 
unobtrusive data sets 
 
 
 
 
 
Impact of the Covid 
pandemic: - The 
rationale for 
including feedback 
on online teaching 
and learning relates 
to the concept of 
TeDAL (Technology 
Dependent Active 
Learning)  
 

Collect Evasys student feedback from 
observation session module coordinators - 
subject to anonymity and deletion of any 
feedback data not related to the TEAL 
pedagogy student experience 
 
Accumulate feedback from the TELSIG team 
on the use of Google education suite for 
teaching and learning 
Acquire permission from the original author 
to use the data collected, subject to 
anonymity 
 
Accumulate electronic feedback from 
academic staff during the Covid pandemic, 
using a shared google document to share 
experiences of migrating teaching and 
learning to a complete online environment 
 

Filtered sets of student feedback 
as extracted from the Evasys 
student feedback system (see 
appendix V) 
 
 
Summarized feedback on the 
value/impact of technology for 
teaching and learning 
(See appendix W) 
 
 
 
Summary of academic staff 
feedback on online teaching and 
learning (See appendix X) 

 

4.3 Conducting primary research activities 

Following organization and planning, each of the data collection tools, supporting the primary research 

activities will be described according to processes followed and output generated, as described in Table 

4. 
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Table 4 Conducting primary research activities 

Research Tool Process followed Output 

TEAL session 
observations 
 
 
  
  
  
  
  
  

Create and use an observation schedule per 

session (see Figure 9) 

 
 
Observation notes will be captured in raw 
format during the observation session, using 
the observation schedule template 
 
 

Observation schedule, including 
session date, session time, 
module contact and location for 
each observation 
 
Sets of raw data representing 
observation notes (see examples 

in Figure 21 and Figure 22. Sets 

of digitally formatted observation 
notes (see appendix Q) 

Semi-structured  
  
  
  
  

Conduct informal semi-structured interviews 
observation session module 
coordinator/lecturer to supplement 
observations 
Create and use a semi-structured interview 

schedule (see Figure 26) 

 
Conduct semi-structured interviews/ 
consultation with stakeholders to represent 
different lenses for exploring the relationship 
between pedagogy, technology, and space: 
IS expert, space design expert, external 
business expert, policymaker, and emerging 
technology user 
Use thematic analysis to identify common 
themes relating to pedagogy, technology and 
learning space 

Formatted notes of informal 
Interview responses and 
feedback for qualitative analysis 

(see example Figure 23) 

 
 
 
Formatted notes of semi-
structured interviews with 
stakeholder (see appendix U) 
 
 
 
Themes deducted from 
stakeholder lenses (see Table 10) 

 

4.4 Sampling  

This research study was conducted in the context of a Higher Education university in the United Kingdom. 

A post-1992 university, referred to as a modern university, offering academic courses and research 

pathways to undergraduate, post-graduate and doctoral level students. The population for this study 

included academic and professional staff members interested in TEAL pedagogies as well as the taught 

modules, both undergraduate and postgraduate, following a TEAL approach with the associated lecturers 

and students involved in these modules’ teaching and learning process. The focus on TEAL stems from the 

technology evolution and adoption intersection as depicted in the Idea map.  

The population represented the context of the research topic (Robinson, 2014), namely a UK-based HE 

environment where TEAL based modules are taught across a range of disciplines and year group levels, 
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predominantly on a physical campus. The population for the session observations includes taught 

modules timetabled in a TEAL space across the University of Portsmouth and any module using TEAL 

pedagogy or included as part of TEAL projects. The population for the semi-structured interviews included 

academic staff members/lecturers using TEAL as part of module pedagogy design and delivery according 

to timetable allocation (TEAL spaces) as well as any staff members and contacts from academic network, 

interested in TEAL pedagogy.  

A combination of sampling techniques was used to select the most appropriate samples. The sample 

selected for the direct observation sessions included the modules associated with the relevant module 

coordinators or lecturers who accepted the invitation to participate in the research project. Since lecturers 

chose to take part, it was important to acknowledge the risk of selection bias. To prevent self-selection, 

lecturers and practitioners were first identified by the researcher before they were approached to take 

part in the research. Purposive sampling combined with criterion sampling were used to identify the 

participants and modules, where the processes being explored will most likely occur (Bryman, 2016; 

Robinson, 2014). Learning spaces that were timetabled as TEAL spaces were identified as well as learning 

spaces used to teach TEAL pedagogy. Both adheres to the criteria of learning spaces utilised for a TEAL 

session. This included normal classrooms as well as custom-designed TEAL rooms. Convenience sampling 

was applied to identify academics and professionals being part of any TEAL projects across the HE 

institution, through accessing established networks of HE academics and professionals with a common 

interest in the research area. Snowball sampling was also applied as academic staff referred colleagues to 

participate in the research, based on common interest in TEAL pedagogy or to be a representative of a 

stakeholder lens. 

The inclusion of a module for direct observation, had to adhere to the following criteria: include modules 

being taught in a dedicated TEAL space or modules embedding TEAL pedagogy and delivered in a normal 

classroom. A total of ten modules were selected for observation as the modules were representative of 

several schools and/or departments across faculties within the University. The timeframe allowed for 

direct observation within the constraint of the teaching block schedule and the availability of academic 

staff members justified the initial observations of ten sessions. It was clear to the researcher that no new 

or meaningful data were observed towards the end of the observation cycle which indicated data 

saturation and no need for scheduling additional observation sessions. 

Modules timetabled in a dedicated TEAL space but not following a TEAL pedagogy, were excluded for 

observation selection. 

The inclusion of participants was firstly linked to the academic staff members who accepted the invitation 

to be part of direct observations and semi-structured interviews and secondly, stakeholders who agreed 

to share their insights and opinion through a lens representative of their area of expertise.  

Each data collection technique included a sample group, identified as a set of modules, selection of 

participants or a set of secondary data.  
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4.5 Recruitment approach 

All participants included in the sample groups for both the observations and semi-structured interviews 

received invitations by email to explain the research purpose, participants’ role and expectation as well 

as details on the managing of collected data, data privacy and consent, as seen in appendix A (participant 

information form). Invitations to take part in a semi-structured interview or consultation as a 

representative of a “stakeholder lens” were sent by email to establish academic network members.  

4.6 Primary Research phases - tools and templates 

Research tools and templates used for the primary research activities were described according to phases. 

This created consistency for mapping the data collection and data analysis phases. The timeline shows the 

sequential process followed. 

 

 

 

 

 

 

 

 

4.6.1 Phase A: Document analysis 

This research used document analysis to look at policies and procedures to better understand “what they 

say” (Bowen, 2009; Gross, 2018). Institutional documents and policies, relating to Teaching and Learning 

in a HE context, are explored to understand the current expectation regarding pedagogy, technology and 

learning space. Policies and strategies identified represent the current Digital strategy, the Student 

Hallmarks, the Lecturer Hallmarks, the Teaching and Learning strategy and the Content Capture policy.  

These documents were selected as it reflects the role players and processes contributing to the dynamic 

relationship between pedagogy, technology and space, namely the lecturer, the student, the technology 

and teaching and learning. Thematic analysis through colour coding will be used to identify and highlight 

common themes across these documents, relating to the research topic and adding insight and 

understanding to the other data collected. 

Collect 
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scheduled 
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sessions 

Create 
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semi-

structured 
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capture 
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Collect 
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secondary 

unobtrusive 
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4.6.2 Phase B: Observations 

For the observation sessions, a set of proposed observation parameters were identified to align with the 

conceptual framework (refer to figure 2) variables, as guidelines during an observation session, as seen 

in Figure 8. 

Pedagogy    = T&L strategy/model 
      = nature (collaborate, interact, co-create, construct and more)   
      = purpose (outcomes, content, assessment) 
      = assessment/feedback loop (if applicable) 
      = participants (level, knowledge, experience) 
      = participant interaction (engagement, emotive, social) 

Technology = type (EdTech, simulation, emerging tech, other) 
      = equipment (hardware/software) 
      = TAM dimensions: Ease of Use 
      = usability 
      = sustainability 
      = fun/enjoyment 
      = cost (if applicable) 

Space           = layout (ergonomics, flexibility, hardware, capacity, shape) 
      = inclusivity 
      = accessibility 

Figure 8 Proposed parameters to measure and map the elements of pedagogy, technology, and space 

An observation schedule template was used to capture the details of each planned observation, as seen 

in Figure 9. All observations were numbered by using a numbering system to indicate the type of data 

collection tool (O for Observation) and the numerical number of the session, for example O2, reflected 

observation number 2. 
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Nr:  O 1 
Pedagogy: Flipped class   
Date:  20/2/2020               Thursday 
Venue:  St.George 4.15 
Time:   10:00-11:30 
Format:               Observation 
Participant: Megan Coghlan      megan.coghlan@port.ac.uk 
Role:  L4 TEAL project co-ordinator ICJS 
Rationale: Curriculum design for TEAL 
Context: Design and manage TEAL teaching  
Technology: Chromebooks,  
                                Moodle 
                                TEAL,  
                                collaboration 
Module: Criminal Justice 
Code:  U26329 
Module descriptor downloaded: YES 
Access to Moodle:  YES 
Student consent:   YES (1 week prior) 

Figure 9 Planned observation schedule 

An observation notes template was used to capture the details for each scheduled observation of TEAL 

pedagogy, as shown in figure 11. These notes were converted into a digital format. A brief explanation of 

what each of these parameters entail can be seen in Table 5. 

Table 5 Observation notes template with parameter explanation 

1.Space Explanation 

a. Layout The physical layout of each of the teaching spaces could be described in terms of 
furniture in the room, style and configuration 

b. Capacity Each of the ten learning spaces could be described according to capacity of 
learners to be accommodated in the space 

c. Accessible Observation in terms of how accessible a teaching space is to all users, irrespective 
of any physical disability. 

d. Allow flow Description on how the learning space allow for natural and easy movement 
within the space 

e. Inclusive Description of whether the learning spaces facilities offer an inclusive experience 
to all learners. 

f. Flexible Description of how the learning space layout and content can easily be re-
configured or support different learning activities simultaneously 

g. Photo Photo evidence to support the description of the characteristics observed from 
each learning space 
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2.Technology Explanation 

a. Type (EdTech, sim, ET, VR, 
AR…) 

Brief description of the technology embedded/uses as part of the teaching and 
learning session 

b. Equipment Description of the technology equipment (hardware) used during the session 

c. Usability Describe if the technology interface is usable and effective 

d. EoU Description on the ease of use of the technology for both lecturer and learner 

e. Sustainable Describe the technology (hardware and software) in terms of age, upgradable, 
energy use 

f. Cost Get information on the technology cost (where applicable) 

3.Pedagogy Explanation 

a. Fit T&L strategy Review which elements of the TEAL session supports the T&L strategy 

b. Type/Phase 
(Collaborate, interact, 
content create, assessment) 

Observation of the different pedagogy activities and/or phases visible during a 
session 

c. Module obj? Review whether TEAL pedagogy facilitates the module objectives 

d. Module design? Observation of the module design - structure, platform, models 

e. Interaction? 
(emotive, social, academic) 

Observation on how learners interact with technology, each other, and the 
lecturer) 

f. Instructor role/support?  Observation of the different roles the lecturer takes on during the session 

g. Instructor confidence? Observation of the lecturer’s confidence in managing and facilitating the TEAL 
pedagogy 

h. Process? (pedagogy 
notes) 

Observations on the actual activities taking place during a session. This includes 
online and offline activities. These observations are detailed by additional notes. 

 

4.6.3 Phase C: Semi-structured interviews following an observation 

A semi-structured interview schedule (generic) was used to capture the details of the session as well as 

feedback on a range of ideas, related to the research study objective. The schedule is flexible, and 

questions could be changed to map the module being observed to enrich the data collected from the 

observation session, as shown in Error! Reference source not found. Semi-structured interview took 

place in person. 
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    Study Title: A Pedagogical framework for the adoption of Technology Enhanced Active Learning in a HE context 
     Name and contact details of interviewer: Ronel Beukman. Ronel.beukman@port.ac.uk 
       Nr:                      SI 2 
       Date:             10/2/2020 
       Venue:             Staff hub 
       Format: Semi-structured interview (informal) 
     Participant data 
       Participant: 
       Role:   

 Rationale:  
 Context:  
Technology:  
Pedagogy:  
Module:  

     Technology and Pedagogy 
Q: Why are you using TEAL pedagogy? 
Q: Is the technology used in line with the needs of our students? (strategy/hallmarks)? 
Q: Does the technology used offer asynchronous and synchronous engagement? 
Q: What are the challenges when designing and delivering TEAL based modules? 

  Q: What could be the main barriers preventing academic staff to adopt TEAL in their module(s)? 
  Q: Any advantages and/or opportunities when using TEAL pedagogy? 

            infrastructure/learning space: 
Q: Does the learning space impact the EAL delivery and experience? 

 Q: Does academic staff have input in estate planning for TEAL? 
 Q: Does cost have an impact when deciding to embed/use technology? 
Any other relevant issues/concepts identified during the meeting. This can include: technology adoption models, 
T&L strategy for embedding TEAL, use of space, adaption of pedagogy, barriers, lessons learnt, relationship 
between pedagogy, technology and learning space? 

Figure 10 Semi-structured interview schedule (observation follow-up) 

4.6.4 Phase D: Semi-structured interview- stakeholders lens 

A semi-structured interview or consultation type conversation was used to discuss and collect the insights 

and opinion of stakeholder, offering a specific lens or viewpoint to explore the relationship between 

pedagogy, technology and learning space. The generic interview schedule was adopted to fit the focus of 

each stakeholder role, as seen in Figure 11. Semi-structured interviews took place in person or as a virtual 

session. For the virtual session, consent was gained to capture a recording of the session. 

mailto:Ronel.beukman@port.ac.uk
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    Study Title: A Pedagogical framework for the adoption of Technology Enhanced Active Learning in a  
    HE context 
    Name and contact details of interviewer: Ronel Beukman. Ronel.beukman@port.ac.uk 
N Nr:   
    Date:   
    Venue:   
    Format:  
    Participant data   
    Participant:  
    Role/Lens:  
    Context: Number of years’ experience teaching/professional in HE context? 
    Number of years involved in TEAL pedagogies: 
    Discuss any other relevant issues/concepts identified during the meeting 
    This can include the following questions: 

Q: Technology adoption models - How does the Universities plan for technology adoption in taught modules? Pedagogy drive 
or Technology driven? Strategy? 
Q: What could be the main barriers preventing academic staff to adopt TEAL in their module(s)? 
Q: How does the University plan for build/renovation of physical learning space to support TEAL? 
Q: Does physical learning space impact the delivery of TEAL? 
Q: Does academic staff have input in estate planning for TEAL? 
Q: Planning process – need versus budget versus feasibility? 
Q: Does academic staff get training and support for the planning and delivery of TEAL teaching? 
Q: What are the barriers for not adopting TEAL pedagogies in HE? 
Q: Any lessons learnt from other Universities or institutions? 
Q: Is “technology in learning “- future or fallacy? 
Q: What is the relationship between pedagogy, technology and learning space? 
Any other relevant topics for discussion? 

Figure 11 Example template for semi-structured interview with stakeholders 

4.6.5 Phase E: Use of unobtrusive secondary data set 

A collection of secondary data sets was accumulated as part of the data collection process and includes: 

Evasys student module feedback relating to some of the modules included in the observation sessions, a 

TELSIG forum survey on the use of technology tools (google for Education) for teaching and learning and 

reflection on remote teaching and learning, dependent on technology, accumulated by academic staff 

from during the Covid pandemic. 

4.7 Participant consent process 

Direct observation sessions required informed lecturer consent from participants being observed in a 

single session. See example consent form for this purpose in appendix A (consent form). Given the 

observations focused on the relationship between space, pedagogy and technology and not on the 

individual student, the process proposed for obtaining student consent, given the researcher being 

present in the teaching space, was to arrange with the module lecturer(s) involved to notify their students 

(the week prior to the planned observation session) that there would be an extra academic in the room 

to observe the dynamic between the learning space, technology used and pedagogy and no data on any 

individual student would be shared and students' collective interaction with technology would be 

anonymised.  Students signed in using the card system for each of the observation sessions and this was 

mailto:Ronel.beukman@port.ac.uk
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considered as granting consent for the researcher to be present in the room and to make observations to 

support the research. It was clearly communicated to students that they would not be penalized should 

they choose not to consent by attending the session. 

The semi-structured interviews and stakeholder consultations required informed consent from all 

participants. See an example consent form for this purpose in appendix A (consent form). Consent for the 

use of the secondary unobtrusive data sets were managed as follows: For set A, the researcher arranged 

access to secondary data collected via the Evasys module feedback surveys (February to March 2020) for 

unobtrusive analysis purpose to identify any feedback linked to technology impact on the module 

pedagogy. For set B, as part of the TELSIG forum, the researcher gained permission for the TELSIG 

coordinator to access and utilize data, as a secondary source, for unobtrusive data analysis. For set C, the 

researcher initiated and owned the survey data, as part of my management role, focusing on student 

experience, within the institution. 

4.8 Data management strategy  

Participants were made aware of the purpose for the data collection and that data would be used for the 

exclusive purpose of the intended research study. All the data collected from the observations, semi-

structured interviews and secondary data sets were stored on a password-protected computer 

authenticated through the University network. Any form of data that could accidentally exposes the 

identity of a participant or name of a module, were concealed. Identities of participants involved in the 

study will not be disclosed. Consent forms, paper-based and/or in electronic format, have been kept 

secure in a locked University staff office and/or stored on a password-protected computer. For further 

details on the storage and retention of data, see the ethical application in Appendix A. 

The next chapter describes the data collection activities linked to each of the planned data collection 

phases. 
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CHAPTER 5: DATA COLLECTION 

5.1 Introduction 

The data collection was structured according to the primary research design phases described in chapter 

4. Evidence of data collection processes and results are presented below for each of the data collection 

phases being followed. The data collection phases were sequentially conducted in the same order as 

presented in chapter 4. 

5.2 Phase A: Document analysis 

It is important to explore and understand the context, ethos and values of an institution relating to 

strategies linked to teaching and learning. This includes staff, students and processes as active participants 

to an education discipline within the context of an institution. The documents selected that formed part 

of the data collection for analysis included a range of policies and strategies directly related to the three 

variables, as shown in the conceptual framework, namely, “Pedagogy”, “Technology” and “Learning 

Space”. 

Detailed information on the policies and strategies can be seen in appendixes L-R and extracts of these 

policies and strategies can be seen in figures 12-18. Policy and strategy documents included the:  

● University graduate hallmarks, a policy defining the characteristics of a student that would set 

themselves on a path to a successful and fulfilling career, as seen in Figure 12.  

● University lecturer hallmarks, a policy defining expectations of employees to shape an ongoing 

people strategy, as seen Figure 13. 

● The Teaching and Learning strategy 2016-2020, as seen in Figure 14. 

● The current university strategy 2025, following the Education strategy 2016-2020, as seen in 

Figure 15. 

● The current Blended learning approach, as seen in Figure 16. 

● Content capture policy, as seen in Figure 17. 

● Strategic Education aims as part of the IT strategy 2016-2020, as seen in Figure 18. A Digital 

strategy is currently being developed and output from this study could be part of research 

informing consultation for the new strategy. 
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Our graduates will: 
- Have a critical and reflective knowledge and understanding of their subject, with both the ability and 

readiness to question its principles, practices and boundaries.  
- Think independently, analytically and creatively, and engage imaginatively with new areas of 

investigation within and across discipline boundaries.  
- Be able to synthesise new and existing knowledge to generate ideas and develop creative solutions of 

benefit to the economy and society.  
- Be intellectually curious, embrace challenges and seize opportunities for development.  
- Be able to locate, access and critically engage with information, using current and emerging digital 

technologies.  
- Be informed citizens, with a sense of responsibility allied to a commitment to ethical practice and social 

justice issues, such as equality, respect and sustainability.  
- Be effective team players, able to provide leadership and to support the success of others.  
- Be able to communicate clearly and effectively, in a range of forms and to different audiences.  
- Have an enterprising spirit, bringing innovation and productivity to the groups and communities to which 

they belong.  
- Be able to work in a range of environments, responding positively to new situations by being aware, 

flexible, adaptable and realistic in their expectations.  

- Be proactive in recognising and addressing personal development needs, and able to make informed 
career decision 

 
 Figure 12 Student graduate hallmarks summary 

Our employees will: 
- Have an excellent understanding of their role and the part they play in ensuring that the University 

achieves its strategic aims. 
- Have the ability to work independently as well as collaboratively, coming up with creative and better 

ways of doing things, embracing change and challenges as they arise. 
- Be engaged, with a sense of professional responsibility linked to a culture of valuing equality, diversity, 

difference, respect and sustainability. 
- Be effective team players, able to communicate clearly and effectively, supporting all members of the 

University community. 
- Be able to work in a range of environments, responding positively to new situations by being aware, 

flexible, agile and realistic in their expectations. 
- Be proactively engaged in, and proud of, working for the University, and strive for excellence in all they 

do in order to achieve the best outcomes for the University and its students. 
- Be passionate and effective advocates in promoting the University to the wider community and with 

intercultural skills that facilitate international collaboration. 

 
Figure 13 UoP lecturer hallmarks 

 

An extract of the six strategic principles: Teaching and Learning strategy as seen in Figure 14. 
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Through the implementation of this Education Strategy, we will support all our students to engage proactively 
and reflectively in enriched learning, and we will enable our staff to deliver this. 
Our Education Strategy is underpinned by the following six strategic Principles. 
 
We will: 
• Provide intellectual challenge, enhance skills acquisition and embody academic excellence 
   through courses that are practice-informed and that engage students in research and 
   innovation. 
• Ensure that every student participates in career-enhancing activities to learn through 
   experience and to strengthen their personal development. 
• Develop, deliver and enhance pedagogic practice and innovation through engaged and 
   passionate staff, who are recognised and rewarded for their achievement and creativity. 
• Support the delivery of an excellent student experience through continuous investment in 
   high-quality learning resources and flexible, adaptable and innovative spaces. 
• Provide a vibrant, supportive, collegial learning community of staff and students. 
• Raise educational expectations and create high-quality, relevant, lifelong education 
   opportunities through working in partnership with schools, colleges, employers, alumni and others. 

 
Figure 14 Teaching & learning strategy principles 2016-2020 

Figure 15 shows an extract of the strategy 2025 relevant to innovative teaching and learning with an 

explicit focus on technology-enhanced practices. 

Realise the potential of our staff 

● We will be a university of choice nationally and globally, with staff who embody our drive for excellence. 

Innovative and entrepreneurial approaches will be encouraged. Effective development, reward and 

performance management will ensure our people feel valued and achieve organisational and 

professional goals. 

Ensure student experience is consistently outstanding 

● Learning and teaching, designed and delivered in partnership with our students, will be consistently 

excellent and academically challenging. Our personalised academic and pastoral support, with a focus 

on wellbeing and resilience, will enhance every student's experience and outcomes. 

Inspire and challenge our students 

● Design and delivery of our courses will promote engagement with research and professional practice, 

along with a global mindset. Student enterprise will develop tomorrow's entrepreneurs and leaders. 

Innovative, interactive educational approaches and technology-enhanced learning will enrich our 

courses. 

 
Figure 15 Extract of the current university strategy 2025 
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The main components of the Blended Learning approach are seen in Figure 16.  

 

Figure 16 Principles of Blended Learning Approach 

An extract of the Content capture policy, describing the purpose and principles, to ensure student access 

to all taught module sessions, is shown in Figure 17. This policy addresses the need for consistency and 

guidelines when capturing and presenting learning activities with the use of technology. 
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Figure 17 Extract from Content capture policy 

Information Systems (IS) support and infrastructure are key aspects to exploring the provision of 

technology at an institutional level.  shows an extract of the IT strategic aim, linked to Education. 

• We will support the delivery of an excellent student experience through continuous investment in high 
quality learning resources, and flexible, adaptable and innovative spaces. 

• Investment in our physical estate, and in both equipment and software, will support the provision of a 
consistently high- quality educational experience to all our students. 

• We will promote the wider and more creative use of enhanced Virtual Learning Environments, simulation 
facilities and other learning technologies to provide efficient and effective support for an integrated, 
streamlined and dynamic learning experience, irrespective of whether students are on or off campus. Our 
course portfolio will include extensive blended and distance learning provision underpinned by responsive, 
agile and user-friendly central systems. 

• We will enhance and maintain excellent learning, teaching and social spaces to ensure they facilitate the 
delivery of diverse learning approaches and activities. 

• Extending and enhancing the use of digital learning resources, simulation facilities and other technologies 
and techniques to better support student learning and inclusivity. 

Figure 18 Extract of IT strategy 2016-2020 (Education) 

 



 74 

5.3 Phase B: Observations 

Classroom observations were conducted to reflect different learning space settings; normal classroom, 

dedicated TEAL room and virtual room, as seen in Figure 19. Details on the interaction between variables 

for each setting are explained as part of the analysis chapter. 

A total of six observations were conducted in a TEAL specific learning space, three sessions in a normal 

classroom space and one session in a virtual learning space. 

 

Figure 19 Learning space settings 

Each of the observation sessions was planned to reflect the session schedule details prior to the 

observation taking place. Figure 20 shows one example of an observation schedule used to summarise 

the details of a planned observation session. 
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Nr:  O 1 
Date:  20/2/2020               Thursday 
Venue:  St.George 4.15 
Time:   10:00-11:30 
Format: Observation 
Participant: Megan Coghlan      megan.coghlan@port.ac.uk 
Role:  L4 TEAL project co-ordinator ICJS 
Rationale: Curriculum design for TEAL 
Context: Design and manage TEAL teaching  
Technology: Chromebooks 
  Moodle 
Pedagogy: Flipped class 
  TEAL 
  Collaboration 
Module: Criminal Justice 
Code:  U26329 
Module descriptor downloaded:  YES 
Access to Moodle:   YES 
Student consent:    YES (1 week prior) 

 
Figure 20 Details of planned observation session 

During each observation session, the researcher used the observation session template to make 

observation notes. These notes captured the physical features of the learning space, described technology 

parameters as well as pedagogical elements underpinning the teaching and learning process observed. 

The researcher used direct observation without any interference or intervention of the natural teaching 

and learning process. An example of observation notes captured in raw format, is seen in Figure 21.  
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Figure 21 Raw notes per session to describe the observed parameters 
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Figure 22 shows notes taken to elaborate on the pedagogical process and flow observed during a session. 

 

Figure 22 Extended raw notes to describe session process and flow 

Each set of raw data notes for each observation was digitally formatted and structured, as seen by the 

example in Figure 23. A full set of formatted observation data notes can be seen in appendix S. 

Observation number: O1 and O2    
Type: (dedicated TEAL space/normal classroom/lab): TEAL in normal classroom 

1.Space 
 

a. Layout Normal classroom. Movable furniture 

b. Capacity Max 20-25 student 
2 sessions of 10-20 students each- same content 

c. Accessible yes 

d. Allow flow yes 

e. Inclusive Each student gets a Chromebook or need to use own laptop 
No device will impact TEAL lesson experience 
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f. Flexible? Normal classroom with loose standing tables and chairs. Can move around - 
table clusters for group work and collaboration 

g.  Photo 

Yes   

2.Technology 
 

a. Type  Moodle based TEAL session - access via Chromebook or own laptop 
Internet access 

b. Equipment Internet access 
Chromebook/device per student 
Power points for charging 

c. Usability Each student needs a device and access to Moodle 
Easy to move around - allow flexibility in movement 

d. EoU Lecturer: easy to use projector and interactive whiteboard 
Students: Moodle use- easy and good interface 
Chromebook use - easy and good interface 
TEAL experience Not good on a phone 

e. Sustainable Moodle yearly upgrades 
Chromebooks need updates/replacement 

f.  Cost Provide Chromebook for each L4 student (part of TEAL project grant) 
Avg cost £300- 

3.Pedagogy 
 

a. Fit T&L strategy Hallmarks 1,2,3,4,5,6,7,8 and 11 
Design and development - ongoing. Apply correct pedagogy framework 

b. Type/Phase 

(collaborate, interact, content 
create assessment…) 

Seminar style 
Content create 
Collaborate 
Feedback 
Discussion 

c. Module obj? Clear in Moodle session 

d. Module design? Moodle based for flipped classroom and self-directed activities 

e. Interaction?(emotive, 
social, academic) 

Academic content 
Groups- social 
Groups- opinion (emotive) 
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f. Instructor role/ 
support? 

Roles interchange from lecturer to facilitator 
Manage session flow 
Use variety tools and techniques- flip chart, visualizer, Moodle, die game 

g. Confidence in use? Yes, in command 

       h.    Process? Seminar style - see notes…. 

Notes: 
+ Students prep before session (asynchronous learning)- content on Moodle 
+ Students can use either Chromebook or own device (not good on a mobile) 
+ Well-structured lesson flow in Moodle- easy to follow 
+ Lecturer start session - introduction and expectation set 
+ Student - do activity - majority use electronic notes and some hand-written 
+ Students -discuss in group and share.  
+ Students - create content electronically during seminar 
+ Lecturer - summarize answers on flip board 
+ Students take photo of flip chart summary to add to electronic notes 
+ Moodle session includes variety of activities to engage students (video, quiz, game) 
+ Content includes recent and relevant case studies and examples 
+ Key topic covered in one session 
+ Interchange use of technology with group discussion and playing a group game 
+ Students can move around and share laptop screens but mostly worked on their own device during the 

session 
+ Lecturer facilitates flow between different activities 

Figure 23 Example of formatted observation notes in digital format 

The set of digitally formatted observation data was used as part of the analysis process in relation to the 

Conceptual framework as discussed in chapter 1. 

5.4 Phase C: Follow-up informal semi-structured interviews 

A selection of the observation sessions was followed up by an informal semi-structured interview with the 

module lecturer involved, subject to availability and consent. A full set of semi-structured interview notes 

can be seen appendix T. Figure 24 shows an example of informal semi-structured interview notes captured 

in raw format. The semi-structured interview schedules were described in Chapter 4. This data forms part 

of the stakeholder lens as it represents the viewpoint and insights of a “Lecturer” planning and 

implementing TEAL pedagogy. 
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Figure 24 Observation O1 and O2 follow-up informal interview notes (raw format) 

The initial raw notes for each informal semi-structured interview were structured according to the semi-

structured interview schedule and in digitally formatted as seen by an example shown in Figure 25. Details 

on the module coordinator and module name have been concealed to ensure anonymity. 

Follow-up semi-structured interview for O1,2 
Nr:  SI 1 
Date:  20/2/2020 
Venue:  Classroom 
Format: Semi-structured interview 
Participant data 
Participant: Megan Coghlan 
Role:  L4 TEAL project coordinator ICJS 
Rationale: Curriculum design for TEAL 
Context: Design and manage TEAL teaching across year levels 
Technology: Chromebooks 
  Moodle 
Pedagogy: Flipped class 
  TEAL 
  Collaboration 
Module: Criminal Justice 
Technology and Pedagogy 
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Q: Why are you using TEAL pedagogy? 
A: Lecturer is coordinating the delivery of the module “Criminal Justice” as part of a TEAL project she is part of 
and ICJS uses Moodle as the primary teaching and learning repository. 
Q: Is the technology used in line with the needs of our students? (strategy/hallmarks)? 
A: See module descriptor for student hallmarks 
Q: Does the technology used offer asynchronous and synchronous engagement? 
A: Use flipped approach and Moodle is structured in such a way to promote active learning as well as student-
centered learning. Students prepare in advance to a session- this could include pre-reading or watching a video 
Q: What are the challenges when designing and delivering TEAL based modules? 
A: The Moodle content needs to be updated constantly (at least every 3 months). Needs to include relevant and 
recent case studies for a Criminology discipline. It is a challenge to deliver/facilitate the TEAL content to ensure 
a similar experience for students across the different class groups and by different lecturers. All about 
consistent delivery and scale. We have 15 groups of 20 students on the same module. Needs effective planning 
and collaboration amongst the staff delivering the module. The learning spaces available differ from one class to 
another and cannot be controlled. Supporting students via online forums can be time consuming and very labor 
intensive as this normally follows a personalized approach 
Q: What could be the main barriers preventing academic staff to adopt TEAL in their module(s)? 
A: Designing for TEAL takes lots of preparation, time and planning. Staff workload may deter them from 
developing TEAL modules. Lack of technology skill and understanding of TEAL pedagogy. 
Q: Any advantages and/or opportunities when using TEAL pedagogy? 
Students use a combination of ways to create content- mostly electronically but could also use mobile    phones 
to sync data or to scan hand-written notes or flip-chart photos they take in the classroom.  Students can create 
content in real-time and share with each other collaboratively. 
The Moodle layout for each session is consistent and easy to follow. Students prefer the different activities, 
ranging from videos, group discussions, quizzes and games. It is easy to catch-up when a student missed some 
of the sessions. There is always a supporting Q&A or discussion forum for student support. Students can work in 
groups or as individuals 
Infrastructure/learning space: 
Q: Does the learning space impact the EAL delivery and experience? 
A: Most of the sessions are scheduled in normal classrooms. It is useful if the furniture can be arranged in 
grouped tables to facilitate discussion and sharing of the work on the Chromebooks. Fixed tables and chairs 
make it difficult to create a collaborative learning space. You need to rely on Moodle and have access to enough 
power sockets for students to charge the Chromebooks. 
Q: Does academic staff have input in estate planning for TEAL? 
A:  Not aware of any forum to voice ideas/input 
Q: Does cost have an impact when deciding to embed/use technology? 
A: Part of a TEAL project and received some grant money.  Cost of devices, recording equipment and software 
can impact on what can be done with technology 
Any other relevant issues/concepts identified during the meeting. This can include: technology adoption 
models, T&L strategy for embedding TEAL, use of space, adaption of pedagogy, barriers, lessons learnt, 
relationship between pedagogy, technology and learning space? 
General discussion 
+The Moodle session design should facilitate active learning. Lecturer should play facilitator role 
+Need to vary the activities to suite all types of learners  
+Consider accessibility of content when relying on technology  
+Make sure all students have access to a Chromebook/laptop and the content on/off campus 
+Some learning spaces could have technical problem e.g., projector not working and no visual access to Moodle 
can disrupt the whole TEAL session               

Figure 25 Example of semi-structured interview notes in digital format 
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5.5 Phase D: Informal semi-structured interviews with stakeholder 

representatives 

Each informal semi-structured interview with a stakeholder was planned to show the session details and 

the parameters applicable to the specific stakeholder lens, as seen by the example in Figure 26. Details 

on the stakeholder’s name and role have been concealed to ensure anonymity. 

Lens - IS 
Nr:  SI 7         
Date:  3/2/2020 
Time:  11:00 
Venue:  Staff hub 
Format: Semi-structured interview/meeting 
Participant: Michael Reid    
Role:  Senior Service Delivery Specialist- Information Systems 
Rationale: Technology perspective on TEAL, space and pedagogy 
Parameters to discuss during semi-structured interview: (IS lens) 
  = T&L strategy/model 
  = nature (collaborate, interact, co-create, construct and more)  
  = purpose (outcomes, content, assessment) 
  = workflow 
  = space (physical, ergonomics, change) 
  = participants (level, knowledge, experience, engagement, emotive, social, emotional,  
    technological) 

Figure 26 Schedule for semi-structured stakeholder interview 

Each stakeholder lens included several flexible and open-ended questions relating to the planned 

schedule or driven by the dynamics of the actual conversation between researcher and the stakeholder. 

Example notes taken representing each stakeholder lens, can be seen in Figure 27. 

Semi-structured interview notes for stakeholder lens: 
Pedagogy 
Q: What is the University strategy/role of IS with new technology Learning spaces? 
Discussion based on the case study of the new Future Technology Center and involvement of IS: 
Note: New FTC building with two floors dedicated to as TEAL space and IS got the task to kit out space with 
technology 
+no input from academics who would teach in the space 
+no formal training to staff on using the space (controller interface) 
+space owned by engineering - do not use the space optimal for TEAL teach 
+Problem: IS deliver reactive instead of Proactive = do what they are asked to 
+Lessons learnt – Case study: Mobile lab vision – staff members leave and no continuity 
+We need a 10-year plan – will have to change the way we think about pedagogy 
+Need a framework to support Academic/IS when planning for TEAL pedagogy 
Q: What is the process when planning/designing TEAL spaces? 
+Design and ergonomics were important: 
+Consider= can control airflow, ventilation, energy use, lightning, heating 
+Restricted by budget and red tape 
+Estate decides about “bum on seat” – no input from IS or academic to new buildings with  
  possible TEAL facilities 
Scenario: Case study: setting up/building TEAL rooms in FTC 
Q: Are these TEAL spaces used for the purpose you set them up? 
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+Owned by Engineering = not used for TEAL but talk-chalk 
+Only used for project work – not full TEAL capability 
+Staff feel reluctant due to lack of “How to use…” 
+Created a “to-do” manual for the use of FTC space, but not known to staff who are timetabled  
  in the space 
Q:  Do we really understand TEAL pedagogy? 
+We still get lecturers that would chalk and talk in TEAL space or misunderstand the effective 
   use of technology in a session  
Q: What are the problems from your expert view? 
+Lack of communication between planners, design, SW specialists, HW IS team and staff  
  teaching in the rooms 
+Lack of integral/central digital strategy for planning, roll-out and optimal use of TEAL spaces on  
  UoP campus 
Technology 
= type (EdTech, simulation, emerging tech, other) 
Need to explore Microsoft TEAMS- combine functionality from WebEx and google 
+Can capture student engagement, collaboration, allow recording stream 
+2 million Microsoft documents accessed in a month 
= equipment (hardware/software) 
+Content recording – need clip camera to each projector with cloud storage for recordings 
+Ubicast – currently NOT scalable 
+TFC can offer each screen to work individually (many classes) or seen as one screen (one class) 
= TAM dimensions: Ease of Use 
+No central decision-making = need digital manager to manage communication between DCQE,   
  Academics and IS 
= usability 
+Yellow background screens 
Control temperature, air flow in FTC (can do but IS no authority to do this) 
Space 
= layout (ergonomics, flexibility, hardware, capacity) 
+Need rooms with space for on campus with a screen reflecting the tele-present students and 
  means to communicate with them real time while teaching in-class students (student metadata    
  available) 
+Bean bags with wireless connection to a screen (can move the classroom) 
= dynamics n/a 
= inclusivity - need to think about data access, ease of use and student preferences 
= accessibility 
+Hearing aid system – should change to wireless via Bluetooth connectivity 

 
Figure 27 Example notes on stakeholder lens 

Each set of notes, representing the different stakeholder lenses formed part of the data analysis process 

in relation to the Conceptual framework as discussed in chapter 1. 

5.6 Phase E: Use of secondary unobtrusive data 

This research study accessed sets of secondary data. Data set A represents the Evasys system student 

feedback, provided by observation session module coordinators. Use and analysis of this data was subject 

to ensure anonymity and excluded any student feedback data, unrelated to the TEAL pedagogy student 

experience. The feedback includes a quantitative score as well as qualitative comments. Student feedback 
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on two of the modules being observed were partly included as part of the unobtrusive data set. Student 

feedback from the rest of the observed modules were not included due to lack of response rate, lack of 

referencing TEAL impacts and/or lack of faculty consent for data disclosure beyond the faculty internal 

use. Filtered sets of student feedback, as extracted from the Evasys system student feedback, can be seen 

in appendix V. An example of Evasys module feedback data can be seen in Figure 28. 

Quantitative: 

On a scale of 1 (strongly disagree) to 5 (strongly agree): 

 

Qualitative Comments: 
What should we stop doing and why? 

“Lessons were heavily reliant on the Moodle resources, which normally are considered as pre-reading for the 
seminars to allow for proper interaction, especially compared to other modules. Due to this, going to the 
seminars felt like a waste of time as I already had experienced the resources myself. 
In the cases where I didn't look at the videos and attachments before the class, it suddenly coincided with the 
instances where discussion of the materials was expected, so it wasn't a very consistent system.” 

“Make the videos more structured, not just reading from a script, need to be more engaging.” 

“Maybe when uploading videos on Moodle can add subtitles cause some people prefer to have them on.” 

“Playing so many videos during seminars/lectures.” 

“Stop following solely on the content on Moodle. It seems pointless going to the class if everything we cover is 
on Moodle.” 

What should we continue doing and why? 

“Continue delivering the information in the interactive way” 

“Continue with videos within the seminars and group discussions.” 
Figure 28 Example extract of Evasys module feedback data 

Interpretation of this secondary data formed part of the data analysis process in relation to the 

Conceptual framework as discussed in chapter 1. 

Set B represents accumulated feedback from the TELSIG forum on the use of the Google education suite 

for teaching and learning. The institution is part of the Google Education initiative, and the Google 

applications play a central role when planning and implementing TEAL methods across curricula. This set 

of data is timely and contributed to understanding the institution's value and attitude towards the use of 

technology for teaching and learning. Permission was acquired from the TELSIG forum coordinator to use 

the data collected, subject to anonymity of respondent’s identity. A summary of the TELSIG forum 

feedback on the value and impact of technology for teaching and learning can be seen in appendix W and 

an extract of the feedback can be seen in Figure 29. 
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Figure 29 Extract of TELSIG forum feedback 

Interpretation of this secondary data formed part of the data analysis process in relation to the Conceptual 

framework as discussed in chapter 1. 

A third data set was considered for analysis and is included as part of chapter 7 which discusses the impact 

of the Covid pandemic and provides the rationale for the inclusion of feedback on online teaching and 

learning and an introduction to the concept of TeDAL (Technology Dependent Active Learning).  
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CHAPTER 6: DATA ANALYSIS 

6.1 Introduction 

Data has been analysed as part of exploring the dynamic relationship between pedagogy, technology and 

learning space, with the rationale to inform digital strategy and policy that will support institution-wide 

planning and implementation of learning spaces to facilitate technology enhanced active learning. During 

the time of the data collection phases, the current institution had no existing digital policy (Jan/Feb 2019 

interview feedback indicated a lack of policy/management input), but towards the end of this research, 

key academic members were appointed to lead on the development of an institutional Digital Strategy 

and Plan (Sep 2020 = appointed the Dean of Distributed and Digital Learning). One aim of this analysis is 

to actively contribute to this ongoing process. Another impacting event took place during the research 

phase in the form of a global pandemic (March 2020 Covid-19), forcing institutions to implement a 

complete shift to online teaching and learning and a recognition of the role of technology integration and 

dependence. 

6.2 Analysis Framework 

Data analysis followed the same order as the data collection phases and applied primarily the processes 

of qualitative analysis techniques with limited use of some quantitative techniques to describe and 

interpret data collected. Figure 30 shows the analysis framework followed for this study.  

 

Figure 30 Analysis Framework 
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Analysis of data from the observation sessions data captured aimed to: (1) quantify the data in terms of 

what the data shows -the characteristics and features of the technology and learning spaces; and (2) find 

common themes on what the data says- for interpretation of the dynamic relationship between 

technology, space, and pedagogy as per the pedagogical elements of process, flow, instruction, pace, 

design and more. Analysis of the semi-structured interviews, including module lecturers and the 

stakeholder role representatives, as well as the document analysis and secondary unobtrusive data sets, 

followed a thematic analysis process using colour coding to identify common patterns and themes of 

interest as extracted from the data. As this research interpreted the interaction between pedagogy, 

technology and space as a socio-technical paradigm, there were three possible scenarios, reflected 

through the observation settings, as seen in Figure 31. In a normal classroom, pedagogy determines the 

interaction between participants and technology, while space has little impact. In a dedicated custom-

designed TEAL room, technology is integrated and designed to be part of the space and facilitated 

pedagogy for active participant engagement. In a virtual classroom, technology can enable the learning 

space, or the learning space can demand the choice and integration of technology, while the participant 

is not confined to a physical learning space.  

 

Figure 31 Socio-technical scenarios 

The data analysis followed a sequential process by first identifying common themes from the document 

analysis, followed by identifying themes from observation session notes, then adding new themes 

emerging from follow-up semi-structured interviews and the stakeholder “lenses” and finally the themes 

emerging from the unobtrusive data sets, were added. During each analysis iteration, the theme structure 

has been enhanced and extended to build a collective collection of themes. These themes formed the 

basis for interpreting and understanding the dynamic relationship between pedagogy, technology and 

space within the context of technology-enhanced teaching and learning in a HE environment. 
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6.3 Phase A: Document analysis 

The document analysis followed a thematic analysis approach to identify the common themes identified 

from all the documents, including strategy, policies and regulations relating to “Pedagogy”, “Technology” 

and “Learning space” as currently available within the HE environment for the institution. Document 

themes identified were structured according to pedagogy, technology and learning space for each of the 

documents and then summarized according to a list of coherent themes. 

The documents reviewed are reflected by table row, as seen in  

Table 6. Graduate hallmarks (row 1), Lecturer hallmarks (row 2), Teaching and Learning strategy (row 

3), Blended approach (row 4), Content capture (row 5), IT strategy: education aims (row 6). 

Table 6 Document analysis themes 

 Themes identified from each document Common themes 

Pedagogy 
row1 

critical and reflective knowledge, collaboration, embrace challenge,  
 

 
 
Collaboration 
Reflective 
Creative 
Challenging 
Flexible/dynamic 
Responsive 
Student experience 
Integrated 
Inclusive 

row2 Work collaboratively; Creative ways of doing things; embrace change 

row3 Provide intellectual challenge; vibrant, supportive, collegial learning 
community 

row4 Pedagogy-led, flexible, responsive; inclusive 

row5 Revisit lecture content for better understanding, support notetaking, 
support non-native English speakers, Offer revision resource  

row6 Excellent student experience- integrated, dynamic and inclusive 
Offer blended approach 

Technology 
row1    

 think independently, analytical, creatively; engage using current and 
emerging digital technologies; enterprising, innovative 

 
 
Creative 
Engaging 
Innovative 
Change 
Digital technologies 
Co-construction 
Responsive/agile 
Quality hardware 

row2 Embrace change 

row3 Engage in innovation; new skills; practice-based; vibrant, supportive, 
collegial learning community 

row4 Co-construction 

row5 Access to recorded taught session, digital recordings by staff and students, 
accessibility, intellectual property, protocols, retention of digital 
recordings 

row6 High quality learning resources (hardware and software) 
Provide enhanced VLE’s, learning technologies and digital learning 
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 Themes identified from each document Common themes 

resources as well as Responsive and Agile systems 

Learning 
Space  
row1 

Respond to and work in flexible, adaptable environments.   

 

 

Flexible 
Adaptable 
Innovative space 
High-quality 
Collegial  
Inclusive 
Practical 
Simulation spaces 
Social learning 

row2 Work in a range of environments 

row3 high-quality learning resources and flexible, adaptable, and innovative 
spaces; vibrant, supportive, collegial learning community 

row4 Practical engagement; inclusive 

row5 Access to learning without being able to physically attend 

row6 Flexible, adaptable, innovative space 
Offer simulation facilities 
Social learning spaces for diverse learning approaches 

 

Interpretation of the common themes identified in the documents, as relating to pedagogy, technology 

and learning space, were incorporated, and cross-referenced with the other data analysis activities as part 

of the Analysis Framework. 

Institutional policies and strategies collectively described and refer to “Pedagogy” as enabling 

collaboration and a sense of community amongst learners. The nature of the pedagogy (design and 

delivery) should be creative, adaptable, responsive and flexible to offer an excellent student experience. 

These characteristics support findings from literature for designing and delivering flexible pedagogies to 

best meet the needs of technology-enhanced learning and the expectations of the digital learner. 

“Technology” is explicitly defined and highlighted in the policies and strategies as an enabler of creativity, 

innovation, engagement, co-construction and change. These characteristics align with those of the 

pedagogy being promoted. The documents also emphasised the need for quality equipment and digital 

technologies to offer and ensure engaging learner experiences. This is evident that the role of technology, 

as part of teaching and learning in HE, is seen as evolving, dynamic and necessary. 

The reference to “Learning Spaces” from the documents being analysed, included characteristics of being 

flexible spaces, adaptable and innovative. Similar to the characteristics required from Pedagogy and 

Technology and this indicated the need for alignment between these three variables. Learning spaces 

should also be of high quality, practical, collegial and inclusive. These characteristics link to the importance 

of institutional-wide strategy, planning and collaboration amongst all stakeholders when considering 

“learning spaces” for optimum TEAL facilitation. 
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6.4 Phase B: Observations of TEAL related teaching and learning 

sessions 

The observation sessions were categorized according to the type of learning space in which the teaching 

and learning session took place, refer to Figure 31. Observation data was summarised to describe and 

compare the features available in each of these learning spaces, in terms of supporting pedagogy and 

facilitating the use of technology. Analysing the observation data aimed to describe “what” each session 

looked like in terms of space, technology and pedagogy features. Secondly, the analysis aimed to interpret 

“how” the dynamic of these sessions played out. Common themes, deducted from the additional session 

notes, were categorized in relating to Pedagogy, Technology and Space. These themes were interpreted 

and cross-referenced with other analysis activities, as shown in the Analysis Framework. 

Table 7 shows a collective summary of the “what?” parameters observed in each of the ten sessions, 

categorized according to space and technology and representative of three different learning spaces, 

namely a typical normal classroom with flexible furniture, a dedicated TEAL designed classroom and a 

virtual classroom, not defined by physical boundaries and furniture.  

Table 7 Observation parameters per learning space setting (Space and Technology) 

 Normal  
Classroom 

Dedicated TEAL 
classroom 

Virtual 
Classroom 

Space 
Layout, 
furniture, 
style, and 
configuration 

Movable desks and fixed design 
chairs 
Rectangle shaped desks 
Rectangle shaped room 
Whiteboard/display in front of 
class 

Star topology with 
standard eight chairs 
with wheels, per table 
Static tables (round or 
oval) 
Some teal rooms offer 
flexible soft furniture on 
outer perimeter of the 
room (colourful sofas 
and chairs) 

Lecturer office 
Desk and chair 
Closed window 

Capacity Maximum 2 students per table. 
Can combine tables in circle or 
rectangle shape 
Maximum 15 tables to 
accommodate maximum 30 
students 

Maximum eight students 
per table and depending 
on the specific TEAL 
room, either 8 or 10 
tables which can 
accommodate maximum 
of 64 or 80 learners 

Depends on the 
software used to 
facilitate the virtual 
classroom. Can 
accommodate up-to 
500 virtual learners 
with institutional 
account 

Accessible Disabled access with lifts not 
always in close proximity to the 
learning space 

Chairs can be moved out 
of the way to allow for a 
wheelchair 
Table high can 
accommodate a 
wheelchair to fit around 
the oval tables 
Disables access with a 

Lecturer needs 
academic space (noise 
free) 
Learners need own 
space, device and 
internet connection 
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 Normal  
Classroom 

Dedicated TEAL 
classroom 

Virtual 
Classroom 

lift in close proximity to 
the TEAL spaces 

Flexible Loose standing tables and chairs 
can be moved around 
Can combine tables in circle or 
rectangle shape 
 

Fixed oval tables but 
movable chairs and soft 
furniture for the use of 
break-out sessions 
Chairs can adjust height 
and back support angle 

Can set-up from any 
office/room with 
required equipment, 
table and chair 

Photos 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

 

Technology    

Type 
(EdTech, 
simulation, 
ET, VR, 
AR…) 

Educational software - VLE to 
host the curriculum content and 
description of activities 
Educational google suite software 
and other web resources 

VLE 
Software to allow 
Screen casting 
A variety of software 
application programmes, 
example google 
analytics, GitHub, 
relevant curriculum-
based websites 

VLE, discord, EdTech 

Equipment Projector, single screen in front of 
the room. 
Lecturer computer console to 
allow for use of the PC or a 
lecturer own laptop 
Students bring own Chromebook 
and/or personal devices 
Only four power sockets in the 

Screen linked to each 
static tables 
Charge hub embedded 
as part of each table 
Screencast console and 
software 

PC, multiple screens, 
microphone, camera 
Students need 
headset/earphones 
and camera 
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 Normal  
Classroom 

Dedicated TEAL 
classroom 

Virtual 
Classroom 

room available for students to use 

EoU Default instructions for use of 
projector 
Need usb cable if you want to 
connect to laptop/own device 
Limited 

Need training and 
password to set-up and 
use console 
 
Need app software for 
tablet or smartphone 

Need experience in the 
use of online tools 

Sustainable Need to be replaced/updates on 
university cycle 
 

Update hardware, 
software, connectivity 
cables and ports to fit 
changes in device 
connectors and capacity 

Upgrade software 
platforms and EdTech 
tools 
Screen resolution 

Cost Need budgeting for upgrades Need budgeting for 
upgrades 

Need budgeting for 
upgrades 

 

A thematic analysis technique of colour coding were used to analyse the pedagogy parameters, including 

the additional session process notes, with the purpose to identify the “how?” -common session phases 

as well as teaching and learning principles embedded to compliment the “what” features summarized in 

Table 7. The full sets of observation session notes are available in appendix S. An example of thematic 

analysis, using colour coding, is shown in Figure 32. Any pedagogy related observations are blue, 

technology related are green and learning space related are yellow. Analysis of the pedagogy observation 

notes resulted in a set of themes.  

+ Lecturer team plan and designed teaching and learning activities to work for TEAL teaching 
(weekly meetings to ensure consistent delivery) 

+ Students prep before session (asynchronous learning)- content on Moodle 
+ Students can use either Chromebook or own device (not good on a mobile) 
+ Well-structured lesson flow in Moodle- easy to follow 
+ Lecturer start session - introduction and expectation set 
+ Student - do activity - majority use electronic notes and some hand-written 
+ Students -discuss in group and share.  
+ Students - create content electronically during seminar 
+ Lecturer - summarize answers on flip board 
+ Students take photo of flip chart summary to add to electronic notes 
+ Moodle session includes variety of activities to engage students (video, quizz, game) 
+ Content includes recent and relevant case studies and examples 
+ Key topic covered in one session 
+ Interchange use of technology with group discussion and playing a group game 
+ Students can move around and share laptop screens but mostly worked on their own device 

during the session 

+ Lecturer facilitates flow between different activities 
Figure 32 Example colour coding of session observation notes 

These themes were organized, interpreted and cross-referenced with outcomes of the other analysis 

activities, as per the Analysis Framework and formed part of the sequential process used to build an 
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integrated theme collection. Table 8 shows the themes deducted, using thematic analysis, from the sets 

of observation notes describing the session process and how it related to pedagogy, technology and 

space. 

Table 8 Session process themes 

 Themes Explanation and interpretation of themes 

Pedagogy Preparation and planning of 
TEAL design 
 
 
 
Activities 
 
 
 
 
Lecturer role 
 
 
 
 
Student role 
 
 
Shared screens 
 

Each TEAL session needs clear objectives and set 
expectations. Each session should cover a topic. Planning all 
sessions at the start of a teaching block. Each session should 
follow consistent layout and delivery. 
 
Activities needs to be practical 
Create multiple and engaging activities with a proper 
summary after each activity 
Make use of group discussion for sharing and co-creation 
 
Lecturer and facilitator of variety of activities 
Offer real-time feedback 
Space allows for team teach 
Increased workload 
 
Students collaborate, self-directed and personalized learning, 
share digital content 
 
Use shared screens in TEAL for different parts of a session 
(intro, research, assessment…) 

Technology Hardware - flexible, embedded 
 
 
 
 
 
 
 
Digital content creation 
 
 
Collaboration 
 
 
 
 
Software: VLE, applications, 
subject specific software 
 
 
 
 

Learners can use a Chromebook or personal devices 
TEAL room- large screen per table for sharing and displaying 
work 
Super large screens at each side of room for inclusive view  
Use Big screens for live demonstrations 
Set-up allows flexible use between PC, own devices, 
Chromebooks/laptops 
 
Learners can use a variety of formats to create content in 
electronic format and can share, edit or save for later use.  
 
Learners use technology to facilitate group work and sharing 
of contributions. Learners can share screen activities to create 
informal learning experiences. 
Interactive feedback 
 
The session content and activities are embedded as part of a 
Moodle module structured in a VLE 
Need 24/7 stable access 
Can use applications like version control apps, google 
analytics and programming languages in collaborative manner 
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 Themes Explanation and interpretation of themes 

Lecturer role Plan how and what technology to use and embed 
Need to be skilled and confident in the use of the embedded 
equipment and technology 

Learning 

space 

Flexible- layout, size 
 
 
 
 
Technology infrastructure 
 
Access 
 
 
Social learning 
 
 
Equipment 

Learners can physically move around to form groups or share 
screen views 
TEAL- allow free movement in the space 
Need to move furniture for group work 
 
Need enough power sockets 
 
TEAL rooms offer plenty space for wheelchair at the tables 
and free movement 
 
TEAL room -soft furniture for informal breakout sessions 
Offer relaxed atmosphere and safe 
 
TEAL room - hardware is embedded in the room 
Laptop lockers are in the TEAL room for easy access or to 
support students without a device 

 

A collective analysis of all the session process notes, including consideration of the known session 

features, highlighted the dynamic and interrelated relationship between pedagogy, technology and 

learning space. The observation process focused on the pedagogy embedded or followed during a session. 

Several factors as well as teaching and learning principles were identified as part of the session phases 

and processes followed and are explained as follows:  

Pedagogy 

Preparation phase:  Teaching and learning in a TEAL based environment requires proper planning of the 

learning design to facilitate TEAL. Modules delivered by several different lecturers requires weekly 

meetings to plan the consistent delivery of the technology enhanced content and processes. 

Lecturers, working in teams, plan and use a concept of team teaching to support and supplement each 

other's roles of teaching, facilitating and monitoring during a TEAL session. Preparation and planning of 

TEAL sessions should ideally be completed before the start of a teaching period and could add to 

workload. 

Lesson flow:  Embedding the use of technology as part of a session, impacts the pace of the session. 

Majority of the observed sessions required students to log in to devices, create shared google documents, 

connect to table monitors, access Moodle pages and/or other software platforms. Lecturers need to 

provide clear instructions for these activities, which interrupts the natural flow of the sessions should 

students not be able to follow the instructions or take time to do the required actions. 
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Lecturer role/activity: The lecturer tackles on a variety of roles during a TEAL session that varies from 

lecturer, facilitator, moderator and co-producer. A lecturer could use technology for simulation or live 

demonstrations and therefore needs the skills and competencies commanding the technology. 

Student role/activity: The students take on a variety of roles and activities during a TEAL session. Students 

need to capture content, create content and share content, enabled by technology. Students get the 

opportunity to personalize the learning experience by choosing how they access, create and share 

content. A self-directed learning approach is possible through collaborative and engaging activities. 

Technology 

Technology available: Observed sessions of TEAL teaching took place in dedicated TEAL rooms as well as 

in normal classrooms. A lack of the required technology in a classroom could affect the successful delivery 

of the TEAL session. Each learning space observed had at least a projector and a white board/smart board. 

The dedicated TEAL spaces included multiple large screens, consoles to operate the multiple screens, 

attached devices, charge points, recording devices, microphones. 

Technology used: Most TEAL sessions required students to use an electronic device, either their own or 

one of the TEAL room devices available as part of the TEAL set-up. Some older TEAL facilities offered 

Chromebooks, which was outdated. Most students preferred to use their own devices. Not all the learning 

spaces offered facilities for students to charge a variety of devices and this impacted flow of some of the 

sessions. 

Technology ease of use: Where students used their own devices in a normal classroom set-up, it was fairly 

quick to get started. Some normal classrooms were not intuitive for lecturers in using the display and 

projector and it demanded the support of Information Systems staff- impact flow of session.  

The TEAL specific spaces offer dedicated clusters of charge facilities and connection points for devices as 

well as a large screen minotaur per table of eight. Students need initial instruction on using the large 

screen to share their individual monitors as a variety of different devices were being used. 

Lecturers need a set of instructions or a demonstration on using the TEAL room console for managing the 

different large screens in the room. No specific training or support were received and most of the time 

the lecturers who use the console facility had to figure it out for themselves. 

Lecturer and student use of technology: In the normal classrooms, lecturers rely on the VLE as the 

platform where all lesson content and activities are visible, and students will use Chromebooks or other 

personal laptops/devices to access the VLE content and to perform activities in an electronic format. 

Lessons are structured by topic for each VLE (Moodle) section and follows a chronological order as per 

learning design plan. 

In the TEAL specific learning spaces, the technology set-up offers lecturers the ability to facilitate group 

work, co-creation and sharing of student work, in an electronic format. Students can work in groups, co-

creating and sharing their work via their devices connected to a large screen per table. Lecturers can use 

the extra-large screens on either side of the space to mirror individual table screens or large room displays. 

Students can add electronic notes. Lecturers can manipulate the different table screens to offer individual 
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feedback to group and/or individual work. The session could include the VLE content or other internet-

based content. All student work is captured electronically for further editing or to revisit. 

Virtual space requires access to a laptop, PC or mobile phone with a camera functionality (if needed) and 

build-in audio. 

Technology sustainability: The different dedicated TEAL rooms already offer different equipment to 

support TEAL. The power charge facilities are fixed to the tables and do not support a variety of different 

electronic devices, as used by students. One of the TEAL spaces offers fixed Chromebook with a mouse 

and very few students have used this. Recording devices and microphones are not standard in the learning 

spaces and lecturers who wished to use this technology for lecture recording have to pre-arrange for the 

equipment and IS resources for support. 

Space 

Space layout: In the normal classrooms, the layout ranged from thin rectangle rooms with movable chairs 

and tables and a white board/screen only at the front of the room to square shaped spaces with fixed 

tables. Power plugs are only available along the side of one wall and students had to cluster close to the 

power sockets if they needed to charge their devices. The dedicated TEAL rooms are spacious and offer 

oval shaped tables organised in clusters, with movable chairs to accommodate eight students per tables. 

Each table is linked to a large monitor and extra-large monitors are visible on each side of the space. At 

any angle or point, a student can see a monitor where content can be shared. Some of the TEAL spaces 

also offer soft furniture at the perimeter of the space to accommodate break out or relaxation sessions. 

Current TEAL design standards promote on average eight students per table, but there are now set 

rationale for this standardization. 

Virtual space only needs appropriate furniture and equipment as part of the lecturer space and is not 

bound by physical boundaries. The effect of background or environmental noise and poor lighting could 

influence the quality of a virtual session, from both the lecturer side as well as the participants’ side. 

Accessibility: Normal classrooms do not include any open spaces for free movement and restricts 

movement for any student in a wheelchair. 

Dedicated TEAL rooms are spacious and allow for a wheelchair to be seated/docked at the oval tables. 

Virtual sessions demand from students to have a space where they can set-up and access an electronic 

device. 

Use of space: Participants relate to space: In the normal classroom, the focus is on the participant using 

their own technology devices and the lecturer facilitates access to the VLE. In the dedicated TEAL spaces, 

participants can use the attached devices per table, use their own devices and lecturers have the facility 

to use multiple or individual screens for teaching, sharing and monitoring technology activities. In the 

virtual environment, the participant is not restricted to space and access technology within their own 

private space. The lecturer needs to offer the infrastructure for participants to connect and to access 

technology enhanced learning activities. The dedicated TEAL spaces include soft furniture which are used 

by student for social learning and break-out sessions. These sessions could include or exclude the use of 

technology. 
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Equipment embedded in the learning space: TEAL rooms include fixed technology in the form of large 

size monitors per table, laptops per table, connectivity hubs per table and charge points. Some of the 

newer TEAL rooms include laptop lockers in the room for students to borrow if they do not have their own 

devices. Each REAL room also offers a central console station available for the lecturer to operate and 

manage the different monitors for sharing screen content. 

6.5 Phase C: Follow-up informal semi-structured interviews (lecturer 

lens) 

Analysis of the semi-structured interview data conducted with the module lecturer(s) involved in the 

observation sessions, offered insight and value through the lens of the academic staff member. Figure 33 

shows an example of thematic analysis of an informal follow-up interview to identify themes and concepts 

relating to pedagogy, technology and space. The analysis used a similar colour coding process as was used 

for the observation session notes. Any pedagogy related observations are blue, technology related are 

green and learning space related are yellow. The full set of analysed semi-structured interview notes can 

be seen in appendix S. 

Technology and Pedagogy 
Q: Why are you using TEAL pedagogy? 
A: Lecturer is coordinating the delivery of the module “Criminal Justice” as part of a TEAL project she is 
     part of and ICJS uses Moodle as the primary teaching and learning platform. 
Q:    Is the technology used in line with the needs of our students? (strategy/hallmarks)? 
A:    Yes, see module descriptor for student hallmarks- use technology to enhance student learning, co-creation 
activities and innovation. 
Q:  Does the technology used offer asynchronous and synchronous engagement? 
A:  Use flipped approach and Moodle is structured in such a way to promote active learning as well as 

student-centered learning. Students prepare in advance to a session- this could include pre-reading or 
watching a video 

Q:  What are the challenges when designing and delivering TEAL based modules? 
A:  The Moodle content needs to be updated constantly (at least every 3 months). Needs to include relevant 

and recent case studies for a Criminology discipline. It is a challenge to deliver/facilitate the TEAL content 
to ensure a similar experience for students across the different class groups and by different lecturers. All 
about consistent delivery and scale. We have 15 groups of 20 students on the same module. Needs 
effective planning and collaboration amongst the staff delivering the module. The learning spaces available 
differ from one class to another and cannot be controlled. Supporting students via online forums can be 
time consuming and very labor intensive as this normally follows a personalized approach 

Q: What could be the main barriers preventing academic staff to adopt TEAL in their module(s)? 
A: Designing for TEAL takes lots of preparation, time and planning. Staff workload may deter them from 
developing TEAL modules. Lack of technology skill and understanding of TEAL pedagogy. 
Q: Any advantages and/or opportunities when using TEAL pedagogy? 
Students use a combination of ways to create content- mostly electronically but could also use mobile phones 
to sync data or to scan hand-written notes or flip-chart photos they take in the classroom. Students can create 
content in real-time and share with each other collaboratively. 
The Moodle layout for each session is consistent and easy to follow. Students prefer the different activities, 
ranging from videos, group discussions, online quizzes and games. It is easy to catch-up when a student missed 
some of the sessions as it is in electronic format and sometimes recorded. There is always a supporting Q&A or 
discussion forum for student support. Students can work in groups or as individuals 
Infrastructure/learning space: 
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Q: Does the learning space impact the TEAL delivery and experience? 
A: Most of the sessions are scheduled in normal classrooms. It is useful if the furniture can be arranged in 
grouped tables to facilitate discussion and sharing of the work on the Chromebooks. Fixed tables and chairs 
make it difficult to create a collaborative learning space. You need to rely on Moodle and have access to enough 
power sockets for students to charge the Chromebooks. Only one white board at the front of a long-shaped 
room is not ideal. 
Q: Does academic staff have input in estate planning for TEAL spaces? 
A:  Not aware of any forum to voice ideas/input for TEAL designed spaces. 
Q: Does cost have an impact when deciding to embed/use technology? 
A: We were fortunate to be part of a TEAL project and received some grant money.  Cost of devices, recording 
equipment and software can impact on what can be done with technology 
Any other relevant issues/concepts identified during the meeting. This can include: technology adoption 
models, T&L strategy for embedding TEAL, use of space, adaption of pedagogy, barriers, lessons learnt, 
relationship between pedagogy, technology and learning space? 
General discussion 
+The Moodle session design should facilitate active learning. Lecturer should play facilitator role 
+Need to vary the activities to suite all types of learners 
+Consider accessibility of content when relying on technology 
+Make sure all students have access to a Chromebook/laptop and the content on/off campus 
+Some learning spaces could have technical problem e.g. no power sockets, projector not working and no visual 
access to Moodle can disrupt the whole TEAL session 

Figure 33 Example of thematic analysis of an informal interview -lecturer lens 

The informal semi-structured interview process focused on parameters relating to the relation between 

pedagogy and technology in the observed TEAL sessions. Several new concepts and themes emerged to 

support and extend (second iteration) the identified themes from the observation notes analysis. The new 

themes and explanations are shown in italics, as seen in Table 9. 

Table 9 Observation themes extended by themes from the lecturer lens 

 Themes Explanation and interpretation of themes 

Pedagogy Preparation and planning of 
teal design 
 
 
 
 
 
 
 
 
 
 
Collective TEAL projects 
 
Session Activities 
 
 
 
Teaching & learning process 

Each TEAL session needs clear objectives and set expectations. 
Each session should cover a topic. Planning all sessions at the 
start of a teaching block. Each session should follow consistent 
layout and delivery. 
 
Constant updates and editing to accommodate content and 
technology changes 
Consistent delivery across multiple classes by multiple lecturers 
Easy to follow 
Re-design sections to accommodate software interface - not 
ideal 
 
Join collective projects for support, collaboration and budget 
 
Activities needs to be practical 
Create multiple and engaging activities with a proper summary 
after each activity 
 
Make use of group discussion for sharing and co-creation 
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 Themes Explanation and interpretation of themes 

 
 
 
Lecturer role 
Workload, Lack of 
understanding TEAL pedagogy 
 
 
 
Monitoring 
 
Student role 
 
 
 
Shared screen 

Structure flipped approach for student-centered learning and 
active engagement 
 
Lecturer and facilitator of variety of activities 
Offer real-time feedback 
Space allows for team teach 
Increased workload -TEAL design take extras time and 
understanding 
 
Monitoring discussion forums can be very time-consuming 
 
Students collaborate, self-directed and personalized learning, 
share digital content 
Takes responsibility for own learning 
 
Use shared screens in TEAL for different parts of a session 
(intro, research, assessment…) 

Technology Hardware 
 
 
 
 
 
 
 
 
 
Digital content creation 
 
 
 
 
 
Collaboration 
 
 
 
Co-creation and innovation 
 
 
Software: VLE, applications 
 
 
 
 
 
 
Lecture role 

Learners can use Chromebooks or personal devices 
TEAL room- large screen per table for sharing and displaying 
work 
Super large screens at each side of room for inclusive view  
Use Big screens for live demonstrations 
Set-up allows flexible use between PC, own devices, 
Chromebooks/laptops 
 
Cost of equipment can impact TEAL project 
 
Students can use a variety of formats to create content in 
electronic format and can share, edit or save for later use.  
Students can contribute to discussion forums, create and watch 
multimedia, like videos 
Students can re-use and re-visit content 
 
Students use technology to facilitate group work and sharing of 
contributions. Students can share screen activities to create 
informal learning experiences. 
 
Use of technology allows for innovative ways to be creative, co-
create content and to collaborate in real-time 
 
The session content and activities are embedded as part of a 
Moodle module structured in a VLE 
Need 24/7 stable access 
Can use applications like version control apps, google analytics 
and programming languages in collaborative manner 
 
Plan how and what technology to use and embed 
Need to be skilled and confident in the use of the embedded 
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 Themes Explanation and interpretation of themes 

 
 
 
 
 
Accessibility to VLE, 
Chromebooks, devices 
 
 
 
Variety of tools 

equipment and technology 
Lack of technical skills and confidence to embed technology 
real-time in a session 
 
TEAL session relies on technology access - Moodle and internet 
stability 
Access to power sockets – charge points 
Device battery life 
 
Technology allows for the use and selection of variety of tools to 
embed and use for learning 

Learning 
space 

Flexible- layout, size 
 
 
 
 
Technology infrastructure 
 
Access 
 
 
Social learning 
 
 
Equipment 
 
 
 
Shape-layout and accessibility 
 
 
Technical support 
 
 
Strategy- academic staff 
 
 
 
 

Learners can physically move around to form groups or share 
screen views 
TEAL- allow free movement in the space 
Need to move furniture for group work 
 
Need enough power sockets 
 
TEAL rooms offer plenty space for wheelchair at the tables and 
free movement 
 
TEAL room -soft furniture for informal breakout sessions 
Offer relaxed atmosphere and safe 
 
TEAL room - hardware is embedded in the room 
Laptop lockers are in the TEAL room for easy access or to 
support students without a device 
 
Useful when furniture can be rearranged for group work and 
close to power sockets 
 
Some rooms lack equipment or faulty technology - not easy to 
find quick support 
 
Academic staff have little control over timetable allocation to 
demand TEAL spaces for consistent TEAL delivery to different 
groups of students 
No input in TEAL space design and allocation 
Limited number of TEAL facilities available in relation to student 
population 

 

The relevance of these themes to each other and links to the other data sets, as per the Analysis 

Framework, are discussed in the discussion and framework chapter. 
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6.6 Phase D: Informal semi-structured interviews (stakeholder lenses) 

Data collected to capture the insights and knowledge from different stakeholders’ perspectives (lenses), 

was analysed to further explore and interpret the relationship between Pedagogy, Technology and Space.  

Figure 34 shows one example of using the same colour coding technique as used in section 6.5 to identify 

themes relating to pedagogy, technology and space. Once all the stakeholder lens data had been analysed, 

common themes were extracted and summarized according to each lens.  

Q: What role should the learning space play when developing a T&L strategy? 
A: The learning space should be designed to support the pedagogy 
Q: How should the learning space enhance or facilitate learning? 
A: The learning space should be designed in such a way to allow for collaboration,  
 interaction, co-creation and construction. This should be flexible and allow for  
 embedding technology as well. 
Q: What should be the ultimate purpose of teaching space design? 
A: Should link to allow fulfillment of learning outcomes as part of module design and how  
 space should be occupied and used. Space design should facilitate assessment. 
Q: How should space design allow for transition in workflow/reaching moments? 
A: Students should be able to move freely from PC’s to studios to group tables. The  
 lecturer should take on multiple roles within the space, varying from teacher to  
 facilitator, to demonstrator and mentor. 
Q: What is the ideal learning space? 
A: Space design should be flexible= Can be open space or partitioned with soundproof  
 boards when needed for smaller groups using the space simultaneously. Ideally large  
 studio open spaces with multiple technology areas (Large screen for students to  
 collaborate and share work) with multiple technology pods and access points for  
 students to use their own laptops or one of the PCs as part of the technology pods. 

Each technology space/pod should offer PCs, laptops, power, connectors, worktables 
and soft furniture. 
Consider ventilation. 

Other: 
+ Use literature reference: Can access the Metric handbook to understand space design 
+ Open space allows for multiple groups across different level to use the space for   
                Formal sessions but also to allow for cross year support in informal sessions 
+ Academic staff should be part of planning of new learning spaces 

Figure 34 Example of themes identified from the perspective of a “Design lens” 

Table 10 shows a summary of the analysis of stakeholder lenses. Data from each stakeholder semi-

structured interview has been analysed according to the conceptual framework themes and summarized 

in comparison to the other stakeholder views. 

Table 10 Summarised analysis of stakeholder lenses 

 Pedagogy Technology Learning Space 

Design Allow collaboration, 
interaction, co-creation and 
construction 
Facilitate assessment 
Engage staff with learning 

Embed technology 
 
Offer variety of technology 
options and access 

Learning space design to 
support the pedagogy 
 
Consider use and occupation 
of space 
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 Pedagogy Technology Learning Space 

space design  
Flexible= combine PC, 
laptops, workspace and 
social space 
 
Plan for open spaces with 
partitioning 
 
Consider soundproofing and 
ventilation 
 
Multiple technology pods 
(charge points) 
 
Share spaces across modules 
and year groups 

Information 
Services 

No formal staff training on use 
of new TEAL facilities 
 
Staff reluctant, not confident 
to use = do not understand 
TEAL pedagogy (need 
framework for support) 
 
 

Need long-term planning and 
continuity for tech spaces - kit 
out, support and maintenance 
 
Need centrally digital strategy 
for all stakeholders to plan 
technology spaces 
 
Need to evaluate best 
software/hardware-Ubicast not 
scalable 
Content capture = need clip 
camera’s + cloud storage for 
recordings 
Yellow background screens for 
accessibility 

IS install technology in new 
TEAL spaces = reactive with 
no input from academic staff 
 
Not accessible to all - faulty 
ownership 
 
Learning space design - think 
airflow, ergonomics, energy 
use, lighting, heating 
 
IS not part of initial planning 
of new TEAL spaces- lacks 
communication 
 
TEAL spaces not used full 
capacity for intended 
purpose 
Need beanbags with wireless 
connectivity = can move 
classrooms around 
 
Need rooms to offer tele-
presence = in class and 
online presence 
 
Offer hearing aid support 
wireless via Bluetooth 
 

Policy- 
Makers 

Some consideration of 
pedagogy for new building 

Technology in new buildings - 
not decided at the start of 

Planning for new 
spaces=consultation with 
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 Pedagogy Technology Learning Space 

design 
Need Lecture capture policy - 
inclusive, accessible + give 
training to staff (use academic 
champions and not central 
DCQE) 
 
Staff need mind-shift on how 
to best embed technology- 
lack confidence, skills, trust 
 
Re-think attendance policy 
but rather engagement policy 
= use technology 
 
Pedagogy first then 
technology choices 

planning 
 
Technology used to support 
pedagogy 
Should enhance student 
experience, innovative content 

planners, architect, budget 
but no active staff input 
 
Acknowledge need for 
flexible/hybrid spaces 
Need “emerging tech hub” 
centrally 
 
Limited TEAL spaces= not 
available to all faculties 

External 
expert (HE 
context) 

Curriculum redesign need to 
include pedagogy design in 
alignment with technology 
and learning space design - 
HE-wide sector challenge 
 
Lack of central collaboration 
and communication- need to 
work with OfficeOfStudents 
and staff for top-down to 
support bottom-up approach 
 
Need to promote the value of 
TEAL to staff and students 
 
Need continuity in planning 
and delivery of TEAL 

Lack of confidence with staff to 
use TEAL suites 
 
Technology should support 
pedagogy NOT dictate 
pedagogy 
 
Only as enhancement NOT 
criteria for active/interaction 
learning 

Overstock TEAL rooms with 
the technology - does not 
allow effective learning 
space 
 
No standards/best practice 
on nr of students per 
technology pod 
 
No CPD or getting staff 
involved when building new 
buildings. 
 
TEAL rooms build as 
showcase - cannot replicate 
cost-effectively and not 
scalable or sustainable 
 
Social spaces - include 
technology, kitchen facilities, 
soft furniture 

Emerging 
Technology 
(VR) user 

Emerging technology allows 
for immersive learning and 
real-time experience - need to 
rethink pedagogy 
 
Can’t use VR in every session - 
plan well (access, class size, 
lesson objective) 
 

Could change module content 
based on capability of VR 
technology 
 
ET devices not cheap 
Software to support VR apps 
are expensive 
VR devices - students need own 
phones = not inclusive 

Need dedicated ET space - 
devices accessible and ready 
to use for all students 
 
Normal classroom not good - 
need power points, good 
lighting, noise restriction, 
space to move around 



 104 

 Pedagogy Technology Learning Space 

Need technical support for 
large groups.  
 
Lecturers need skill and 
confidence. 

experience 
 
Not sustainable - need to 
replace VR sets with 
new/better enhancements - 
competitive market 

 

These insights and views from the stakeholder “lens” are supplementary to the existing themes discussed, 

following analysis of the document analysis, observation session process and the lecturer lens and 

informed the interpretation and understanding of opportunities, challenges and considerations linked to 

the alignment of pedagogy, technology and learning spaces, as part of technology-enhanced teaching and 

learning. 

Pedagogy 

Design: All the lenses agreed on the importance of a rethink when it comes to pedagogy design from 

embedding technology. The pedagogy should take preference to the choice of technology. The design 

should be flexible to support interactivity, engagement, immersion and collaboration. 

Academic staff: Staff confidence and lack of understanding and skills deter them to plan and deliver TEAL. 

Institutions need effective training videos and workshops as well as staff champions to support colleagues. 

Strategy and policy: Need for central and collaborative initiative and policies to support flexible 

pedagogies 

Technology 

Design: Choose to embed technology that best fits the pedagogy objectives. Technology should enhance 

student experience - innovative, creativity, engagement, interaction, allow co-creation and collaboration, 

ability to revisit content 

Variety: Use a variety of technology for different purposes. Constantly review hardware and software for 

accessibility, inclusiveness and sustainability. 

Strategy and policy:  Need centrally digital strategy for all stakeholders to plan the embedding of 

technology and development and maintenance of technology spaces. This should include long-term 

planning, budgeting and staff development. 

Learning space 

Design: Technology spaces should be flexible and consider practical solutions - ergonomics (airflow, 

ventilation, energy consumption, accessibility, mobility), examples - beanbags with wireless connectivity, 

Bluetooth hearing aids and technology pods. Could serve as social learning spaces, offering technology as 

well as other social functions. Cater for multiple students across different levels and modules - open 

spaces with multiple areas (technology hub, break-out sections, studio/creative space).  Need dedicated 

spaces for emerging technologies to allow for quick set-up and access to ET devices. 
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Strategy and policy: Academic staff should be part of the planning process for new technology spaces. 

Technology spaces should be available to all who plan to implement TEAL pedagogy. Institutions need to 

plan for more of these TEAL spaces. Staff needs to be aware of the facilities and get support on how to 

use the learning spaces. 

The dynamic link and role of pedagogy, technology and learning space, as seen in Figure 35, is evident and 

supported by the insights and expertise deducted from the stakeholder lenses. This summarizes a typical 

HE ecosystem (Anderson & Johnson, 1997) with institutional and student success at the core of teaching 

and learning outcomes. 

 

Copyrighted: External expert lens D. Peberdy 

Figure 35 Pedagogy, technology and space as part of an HE ecosystem 

6.7 Phase E: Analysis of unobtrusive secondary data set 

Secondary data sets were analysed to further explore the themes of Pedagogy, Technology and Space as 

already extracted and identified through the analysis processes of phases A, B, C and D. 

Data set A: data extracted from Evasys module feedback relating to TEAL experience 

Access to anonymous student feedback relating to some of the modules being observed were analysed 

to identify any new knowledge or understanding of student experience, being a participant, of the 

relationship between pedagogy, technology and space. Student experience were explicitly not a key 

parameter for observation. These were the only data used as a snapshot for measuring student experience 
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(student voice) in the form of the student module feedback process. No student identity was known or 

revealed. 

The Evasys system module feedback provides two quantitative measures relevant to the research focus, 

as seen in Figure 36. A quantitative value out of 5 to indicate access to resources, which explicitly includes 

equipment, hardware and software. This relates to the TEAL feature of accessibility and can be used as a 

guideline to interpret student experience of technology accessibility within the specific module. The other 

quantitative measure out of 5, relates specifically to pedagogical design and technology by measuring 

whether Moodle supports students’ learning experiences.  

Quantitative measures: 

On a scale of 1 (strongly disagree) to 5 (strongly agree): 

 

Figure 36 Evasys quantitative measures 

The average score for access to module resources, including technology, is 4.4 out of 5, which indicates 

that students feel confident that they could easily access module-specific content. This could be the 

results of the institution using and promoting a VLE as the primary platform and source of module-specific 

content and all students have access to their academic modules hosted in the VLE. 

The average score that indicates whether technology resources support a student’s learning experience 

is 4.2 out of 5, which indicates that students feel positively about the fact that technology resources 

(specifically Moodle resources) support their learning experience. 

The qualitative feedback from students, from eight sessions, were analysed according to the same colour 

coding process used for sections B, C and D, relating to the themes of pedagogy, technology and learning 

space. Feedback from two sessions were not incorporated as the feedback report were not generated due 

to the number of responses not exceeding the expected set threshold. An example of analysis of one of 

the Evasys module feedback sets (qualitative section), is shown in Figure 37. 

Qualitative Comments: 

What should we stop doing and why? 
“Lessons were heavily reliant on the Moodle resources, which normally are considered as pre-reading for the 
seminars to allow for proper interaction, especially compared to other modules. Due to this, going to the 
seminars felt like a waste of time as I already had experienced the resources myself. 
In the cases where I didn't look at the videos and attachments before the class, it suddenly coincided with the 
instances where discussion of the materials was expected, so it wasn't a very consistent system.” 
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“Make the videos more structured, not just reading from a script, need to be more engaging.” 
“Maybe when uploading videos on Moodle can add subtitles cuz some people to prefer to have them on.” 
“Playing so many videos during seminars/lectures.” 
“Stop following solely on the content on Moodle. It seems pointless going to the class if everything we cover is 
on Moodle.” 
What should we continue doing and why? 
“Continue delivering the information in the interactive way” 
“Continue with videos within the seminars and group discussions.” 
“Having lots of resources on Moodle” 
“Interactive activities have been fun to participate in and make the seminars more interesting” 
“Moodle resources and level of teaching is great” 
“Providing videos and tasks. It helps to prepare for seminars and revisions.” 
“Putting in depth detail on noodle as it really helps” 
“Using videos from BOB as they help to put issues and topics of criminal justice in context.” 
“Videos are useful” 
“Videos for module. In context and modern resources for the seminar. Activities during class.” 
“all the activities and content are very engaging and interesting! Love the videos too!” 
“being supportive and making the module interesting and interactive” 
“continue with interactive seminars and the use of real-life examples and videos.” 
“including videos during the session and then discussing them, helps especially at the start of the year to get to 
know one another more and learn people’s views and ideas on the variety of subjects spoken about each 
seminar” 
“Allowing to work in groups in class” 
“videos in class make it more entertaining and engaging” 
What should we start doing and why? 
“Online quizzes in order to test the knowledge of what we’ve learnt maybe a few days after the seminar” 
“maybe more interactive activities” 
“surveys/quiz on Chromebooks/phones to make it more interactive” 

Figure 37 Analysis of qualitative component as extracted from Evasys module feedback 

Themes extracted from student feedback, as seen in Table 11, offered insight from a students’ perspective 

(voice) but are limited to TEAL experience and are incorporated as a supplement to the existing theme 

structure as emerged from phases B, C and D. 

Table 11 Student voice- limited to Evasys feedback relating directly to TEAL 

Pedagogy Technology Learning space 

Don’t use Moodle as content 
archive 
Students not familiar with the 
flipped classroom approach 
Consistency - needs consistency in 
applying flipped approach 
Want more engaging 
content/activities 
Videos (not too many) 
Use variety of resources 
Real-time examples 

Rely on access to Moodle 
Accessibility (sub-titles) 
Excessive use of videos - length and 
format 
Videos followed by group 
discussion 
Enjoy interactivity 
Online quizzes on 
Chromebook/phones 
Students like a variety of 
technology used - discord, 
recordings, zoom 

Organize groups in class set-up 
 
Not all students enjoyed an online 
experience- lack of social 
interaction 
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Data set B:  This data set represents unobtrusive data collected from the TELSIG forum on the use of 

technology, as part of teaching and learning. The purpose for collecting the original data set was to 

establish how academic staff is using a specific technology platform and tools and what the impact would 

be if the institution changed to a different technology platform. TELSIG members are academic staff 

already interested and implementing technology-enhanced teaching and learning. The insight of these 

TELSIG members were vital to offer another lens into understanding the relationship between pedagogy, 

technology and learning space. An extract of the data collected, is shown in Figure 38 and this data is 

analysed as secondary data with the specific purpose of deducting opportunities and challenges of 

embedding technology as part of teaching and learning. The complete data set can be seen in appendix 

W. Any reference to a specific academic staff member or module name has been removed from the data 

set to uphold the unobtrusive nature of the data set. 

 

Figure 38 Extract from the TELSIG forum data set 

Table 12 summarized themes of importance, extracted from the data set, to consider in relation to 

technology-enhanced pedagogy and the impact on technology changes in an institution.   

Table 12 Impact of technology change in an institution 

Pedagogical practices embedding Technology Strategy and policy- impact of change 

Teaching and learning activities supported using a technology 
platform: 
Collaboration: file sharing, co-creation of content 
Digital portfolios: Enhance students career prospects 
Staff communication: used shared documents for editing and 
collaborative work 
Data storage: Unlimited cloud storage, Course management 
Platform links to institutional VLE: allow easy integration of 
content 
Seamless collaboration with external partners: current platform 
market standard 
Support administration tasks - timetabling, quality assurance, 
course planning 

Change to a new technology platform: 
Current technology already receives little 
support for TEL initiatives - lack of 
resources and staff training 
Change will incur cost, increased staff 
workload, a lack of trust by staff and 
students, need for new training and 
support, technical uncertainty, disruption 
of current TEAL projects using 
Chromebooks, require new workflows, 
change in mobile accessibility, 
compatibility with current systems  
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This summary was incorporated as part of the Analysis Framework data for triangulation in the discussion 

chapter. The next chapter briefly acknowledge the impact of a global pandemic on themes related to this 

research. 
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CHAPTER 7: TeDAL – Effect of a Global Pandemic 

Since the start of this research the focus was on TEAL, exploring the dynamics between pedagogy, 

technology and learning space in an on-campus environment. During the data collection phases of the 

research, a global event occurred. As a results of the Coronavirus pandemic (Covid) all physical on-campus 

teaching and learning in HE universities in the UK and most of the world came to a halt.  All academic 

institutions had to adhere to social distancing measures, which necessitated a shift from face-to-face 

teaching to accommodate online provision. This event could not be ignored and the consequences and 

experiences of moving teaching and learning online were briefly explored, acknowledged and 

incorporated supplementary to the focus of this study.  Within weeks, the pedagogy was flipped onto its 

head; physical learning spaces became obsolete and were replaced with virtual spaces; and teaching and 

learning had to rely on a spectrum of technology, not just as an enhancement but fully dependent.  

To help conceptualise this shift, the author created a new term, TeDAL (Technology Dependent Active 

Learning) as an extension of TEAL. The education sector embraced the opportunity to explore, assess and 

monitor this accelerated shift to blended and online approaches, as the role and reliance on technology 

became evident. A study done by Alqahtani & Rajkan (2020), amidst the pandemic, looked at critical 

success factors for online learning during a pandemic and found that readiness for embedding technology, 

the rethink of learning spaces, IT support and collaborative strategy are just a few of the essentials to plan 

and consider. These findings directly correlate with and support the focus and contribution of this 

research.  

Holding an active lecturing position as well as a management role in HE offered the author an opportunity 

to be part of this immediate Covid response and change in practice, which supplemented and offered 

another perspective to the current research focus. When TEAL transforms into TeDAL, the learning space 

turns completely virtual, technology becomes a necessity, and thus require a demand for change in 

practice and strategy that forms part of the solutions proposed by this research in terms of a framework 

or a model. The quick shift to technology-dependent teaching and learning during Covid posed a threat – 

a pure reliance on the use of technology as a supplement and as a result reduced the “active” learning 

component of TeDAL to rather reflect TeDL (Technology Dependent Learning) and not necessarily active 

learning. 

A set of accumulated responses to the initial shift, impact and challenges of online-only teaching and 

learning were analysed, to add another dimension to the research discussion, as a result and response to 

a global pandemic. Online teaching and learning assumed dependency on technology infrastructure and 

applications and provided the rationale for including feedback on online teaching and learning relating to 

the concept of TeDAL.   

The opportunity to include conversations and reflections on the demands of online teaching and learning 

processes allowed me to be the typical reflective practitioner; however, interpretation of the data should 

still be objective and not influenced by personal experience and values (Schon, 1983). 

Data set C, as seen in appendix X, shows digital feedback collected from academic staff during the Covid 

pandemic. The feedback shared experiences of migrating on-campus teaching and learning to a complete 
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online environment. Data were filtered to ensure anonymity of participating academic staff members or 

any named modules. An extract of the feedback data can be seen Figure 39. 

 

Figure 39 Extract of feedback on online teaching and learning experiences during the pandemic 

Analysis of this data highlighted aspects to consider when pedagogy needs to adapt for the purpose of 

remote teaching, reliant on technology, within virtual learning spaces. The feedback was analysed and 

categorized in themes to identify parameters for consideration when planning and delivering remote and 

technology dependent teaching, as seen in Table 13. 

Table 13 Parameters to consider for non f2f- a summary of remote teaching experiences 

Parameters to consider: 

Purpose of the 
session? 

Objectives? 
Class size? 
Year group? 
Nature of content to share/facilitate? 

Planning of the 
session? 

Timing- consistency of contact/engagement hours? 
Outcomes 
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Parameters to consider: 

How should students interact? (voice, video, text)- diverse approaches 
Can you record the session? 
How can you share the recording with students? 
Is your session inclusive to all students (disability, connectivity constraints…)? 
Variation of digital material (text, audio, video) need to be balanced according to purpose 
of the session 
Format for downloading/accessing material? 
Align to current institutional curriculum framework 

Communication 
about the sessions? 

How do you communicate the session details to students? 
Via Moodle notification/ portal email? 
Ensure student notification is “on” in Moodle 

Consistency of 
session 
style/format? 

Do not change the format for every session 
Keep layout and process consistent to mitigate confusion 

Group size? Some digital tools limit the max students’ participation 

Synchronous/ 
asynchronous? 
How to stimulate 
interaction and 
engage students? 

Plan the interaction mode and how students will interact during a session 
Interactive activities, polls, quizzes, etc. 
Note needs of students in different time zones 
What is the effective balance between synchronous and asynchronous sessions? 

Assessment Rolling assessment to encourage engagement (“logbook”, incremental marks) 

Communication 
technologies 

Audio, video, recording devices, quality, stability and reliability of internet connection 

Time zones? Timetable practical implications? 
Choose time slots to accommodate all students and utilize on a consistent manner 

Workload Planning for extra time 

Student experience Create online community for support 
Need to track engagement 

 

These considerations were incorporated as part of the Analysis Framework data for triangulation in the 

discussion chapter. 

Embedding of technology in teaching and learning has accelerated beyond expectation, due to the 

changes required by the pandemic impact and restrictions. Many HE universities are now adopting a 

blended or hybrid approach (refer to Figure 16) and current research is focusing on the value of these 

approaches to inform change across the sector (Advanced HE, 2020; Barber, 2021; EDUCAUSE 2021 

Horizon report, 2021; JISC, 2020, UK Government, 2020; WONKE report, 2020). 
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The next chapter interprets the key finding from the literature in relation to the analysis of the primary 

research to address the research objectives and research questions. 
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CHAPTER 8: DISCUSSION 

8.1 Introduction 

This research was conducted with the purpose of observing and exploring how technology is planned for 

and embedded as part of active teaching and learning within a specific learning space environment. The 

aim was to determine the dynamic relationship and alignment between pedagogy, technology and 

learning space to provide a pedagogical framework to support academic staff with the adoption of TEAL 

in consideration of learning spaces in a HE context. 

This chapter discusses the findings from the primary research, as per Conceptual framework, and how it 

related to the key findings from the literature review. By triangulating the outcomes of all the analysis 

phases this research study attempted to meet the following objectives:  

O1: Explore technology adoption models for application in an educational context, (par 8.2) 

O2: Determine the relationship between pedagogy, technology and learning space within 

       the context of TEAL, (par 8.3) 

O3: Explore the different stakeholder lenses offering insight to TEAL discourse, namely designers,  

       information services, strategy/policymakers, practitioners and the business experts, (par 8.3) 

O4: Identify and interpret opportunities and barriers for embedding technologies in education, (par 8.2) 

O5: Provide a framework for HE lecturers and practitioners to plan and assess the adoption of  

       technology in active learning spaces as part of the pedagogy, (par 8.4) 

and to answer the following research questions (see paragraph 8.7): 

RQ1: Pedagogy- To what extent do TEAL approaches impact pedagogy design and delivery? 

RQ2: Technology- To what extent do integration and use of technology impact TEAL approaches? 

RQ3: Space- To what extent do learning space design and utilization support and impact TEAL? 

8.2 Literature review key findings 

Reflecting on the key findings from the literature review in relation to the primary research results and 

interpretations add depth and insight to addressing the set research objectives. The review of topic-

related literature focused on identifying best-practice models for adopting, accepting and integrating 

technology in education, explored key global drivers in the move towards technology-enhanced active 

learning, highlighted  the challenges and opportunities that TEAL brings to an HE environment, identified 

and analysed relevant pedagogies and approaches within the context of TEAL learning and acknowledged 

collaboration between education and the business sector to include technology adoption as part of a well-

planned digital strategy.  
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Key findings from this review helped to meet objectives 1 and 4, specific to the opportunities, barriers 

and different models available for integrating and adopting technology. 

Technology evolution: Technology is evolving at an ongoing rapid pace and integrates in every part of 

society and market sectors, including Education. Advancements of technology impacts and disrupts the 

way we live, communicate, interact, engage with servicers, consume content and learn (Delgado, 2015; 

Department of Education, 2019; Gejendhiran et al., 2020). 

Technology adoption/acceptance: There is not one best model to use for adoption of technology in 

Education. Literature showed that there are many models available to measure and understand adoption, 

integration and acceptance of technology in Education. Models like TAM2 and UTUAT focus on the user 

acceptance of technology but models like the TPACK and SMAR are more relevant to educators to use as 

a tool to plan how and why they adopt technology as part of pedagogy. The choice and use of these 

models depend on context and purpose, whether the focus is on end-user adoption of the technology or 

specific to a discipline like education, where educators try to understand how best they can integrate 

technology.  

Although these models help to identify both barriers and opportunities for integrating technology as part 

of teaching and learning (Burke et al.,2017; Delgado, 2015; Facer & Sandford, 2010), most of them do not 

include consideration for context or learning space as part of the technology adoption. Adapting the 

TPACK model to include context and learning space, may support teachers to lobby collaborative planning 

with institution leaders for innovative and technology-enhanced learning spaces. The recent global 

pandemic accelerated research on technology adoption for an educational environment, with the focus 

on online and blended learning approaches (Barber, 2021, EDUCAUSE Horizon report, 2021; JISC, 2020; 

UK government, 2020). Effective integration of technology requires new or adapted competencies and 

skill sets from educators and includes an understanding of the different roles required, ranging from 

facilitator, technologist to administrator and designer (Denis et al, 2004). 

Pedagogy drives technology choices: There are strong arguments and research evidence to claim that 

“Pedagogy” should drive the adoption of technology (Barnet, 2014; Burge et al., 2011; El-Naga & Abdulla, 

2015; Truong, 2016). Pedagogical design should first map the learning objectives and outcomes and then 

evaluate and choose the technology to best facilitate implementing the pedagogical design. A review of 

literature also indicated counter arguments, viewing technology as a driver and claims that technology 

affordance and impact changes curriculum content and delivery. Research also highlighted the 

importance of many influencing factors when considering pedagogy versus technology, like design 

knowledge and expertise, technology knowledge and expertise, subject matter, institutional planning and 

strategy.  

There is a need for innovation and flexible pedagogies that allow for dynamic planning and 

implementation of learning objectives to incorporate agility, scalability and sustainability. Pedagogies 

should be able to quickly adapt and respond to a change in learner behaviour, curriculum content and the 

evolution of emerging technologies available for teaching and learning. Restricting institutional processes 

and a lack of innovative learning spaces should not pose as barriers for flexible and blended approaches. 
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Learning spaces:  There is a lack of research that incorporates consideration for the “learning space” as 

part of the dynamic relationship between pedagogy and technology. The physical design and layout of 

learning spaces have not evolved much over the last decades amidst research and development of smart 

furniture and emerging technologies like virtual reality, augmented reality, artificial intelligence, internet 

of things and cloud storage. Integration of technology as part of teaching and learning may still be 

implemented in a room or learning space with normal tables and chairs and maybe a projector or in a 

tiered lecture theater with a display screen and projector. Dedicated TEAL rooms or technology pod rooms 

are a fairly new concept. Currently, the majority of Universities in the UK host or plan and budget for less 

than 5 % learning spaces to reflect “TEAL-type” design and layout (Elkington, 2019). 

Technologies such as real-time recordings, video streaming, wireless charging and smart furniture are not 

yet included as default commodities of HE learning-space design. Dedicated TEAL facilities are often 

designed around the technology available at the time and this prompts for active collaborative planning 

for flexible and scalable learning spaces to accommodate changing technology across educational 

institutions. 

Digital learners: Successful adoption of technology needs to consider attitudes of both teachers and 

learners. Digital learners are often categorized by generation but should rather be identified by aptitude- 

as any learner who chooses to access and use technology as part of their learning processes. Tech-savvy 

learners with a natural affinity for technology in their personal and social environment, do not naturally 

or necessarily apply the same affinity towards the use of technology as part of their learning environment.  

Research also showed that contrary to the expectation of “digital native learners”, all-digital is not always 

the most effective when it comes to knowledge retention of text and there is still a valuable place for the 

“written print” (Alexander & Singer, 2017; The Stavanger declaration, 2019). In contrast to the idea of a 

“digital learner” teachers and academic staff are often labelled as “technology natives” or technology-

averse with a lack of confidence, skill and training. This perceived divide cannot be assumed to relate to 

age or gender. Research found that teachers' attitude and competencies to integrate technology as part 

of teaching and learning, varies across age and gender and are more greatly impacted by perception of 

institutional support, up-skill opportunities and positive experiences.  

Educational authorities and business investment: In a UK context, it is clear to see a renewed focus and 

a matter of urgency for research, technology development and innovation to promote integration of 

technology and flexible pedagogies, as part of teaching and learning strategies. Educational authorities 

like Advanced HE, the Government, JISC and several HE institutions are highlighting the importance of a 

collaborative strategic approach and are presenting proposals for flexible pedagogies, digital frameworks 

and solutions. (Advance HE, 2020; Department of Education, 2019; JISC, 2020). 

8.3  Discussion of the primary research findings 

This section explains the findings from the primary research phases, as showed in the Analysis Framework 

(refer to chapter 6), to meet the research objectives 2 and 3. Key findings of each of the analysis phases 

are summarized. The context for this discussion is based on the socio-techno paradigm which proposes 

that the relationship between pedagogy, technology and learning space is a balance between techno-
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centric and socio-centric. The dynamic and interdependent nature of the three variables, as per the 

conceptual framework, is a circular causal relationship rather than linear. Pedagogy can influence the 

choice of technology and how we embed technology depends on the learning space, while design of a 

learning space can facilitate effective technology-enhanced pedagogy.  

Findings emerging from the different analysis phases (document analysis, session observations, 

stakeholder lenses and unobtrusive data sets) were combined and discussed, according to the three 

research variables: pedagogy, technology and learning space, to understand and interpret the dynamic 

relationship and interdependence between these variables. 

This interdependence can be seen as a series of intersections, as shown in Figure 40 and are further 

explained in this section as well as part of the P-T-S overlap in par 8.6. 

 

 

Figure 40 Summary of analysis themes intersections 

The factors for student and institutional success shown in Figure 35- pedagogies and intervention, 

curriculum design, technology, staff CPD, learning space design and student experience -explicitly link to 

most of the themes that emerged from the primary research. 
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Pedagogy themes explained:    

Flexible and dynamic:  Institutional documents and policies relating to teaching and learning proposed 

characteristics of pedagogy design and delivery to be flexible, dynamic and responsive to accommodate 

changing student expectations and technology advances. This was supported by findings from the session 

observations, highlighting the importance of flexibility in the session delivery and the different roles taken 

on by the lecturer during a session. Different lecturer roles allow for dynamic session flow and technology 

integration. Pedagogy planning and implementation should experiment with approaches to facilitate 

student-centered learning and active engagement. 

Collaborative and creative: HE institutions commit to offer opportunity for collaboration, creativity and 

active student engagement. Curriculum activities integrating technology should offer a variety of creative 

activities to generate co-creation. Observation sessions showcased the possibilities of group collaboration 

and co-creation activities using technology that would allow students to share their screens, to edit real-

time content and to personalize their learning. Stakeholder lenses supported the ability for students to 

share screens and collaborate on shared documents. 

Innovative, active and challenging: Pedagogy should accommodate EdTech applications to support self-

directed and personalized learning, where a student can plan and navigate the use of technology to guide 

the learning process. It also includes emerging technology capabilities to allow for immersive learning and 

real-time experiences. For students to actively engage with module integrating technology, they need to 

take responsibility for their own learning. Activities should be accessible, inclusive and engaging. Students 

should be clear on the format and expectations of a TEAL module. 

Inclusive and integrated: Institutional policies refer to inclusivity for all students to have a similar excellent 

learning experience. This experience includes a demand for any technology-enhanced activities like 

lecture capturing, online assessments and EdTech applications to be inclusive, easily and equally 

accessible to all students and lecturers. Technology should also be planned for and integrated as part of 

pedagogy design and not just seen as an extra tool or convenience. 

Preparation and planning: Stakeholder lenses, including lecturer feedback, highlight the importance of 

curriculum planning and session preparation when integrating technology. Pedagogy should take priority 

followed by technology choices for a best fit. Session objectives need to be clear and concise and offer a 

consistent look and feel to the TEAL sessions. Planning needs to consider access and availability of the 

technology that would be used and integrated as well as consider the learning spaces allocated for 

delivery of a TEAL session. Overreliance on the ineffective use of a single platform like a VLE, could easily 

turn TEAL into content sharing and archiving. 

Planning and collaboration of TEAL projects at a faculty or even institutional level is recommended as this 

reduces budget and streamline workload by allowing for sharing of best practices, resources and 

technology. Ideally, academic champions should drive change from within schools and faculties to share 

and promote best practice for integrating technology for active and engaging learning experiences. 

Effective TEAL should not be a standalone action from a single academic but needs collaboration and 

continuity on the planning and delivery. By involving academic staff in learning space design and in high-

level decision-making on digital strategy, it will foster trust, collegial by-in and ownership. Consideration 
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for the effective use and embedding of EdTech and emerging technologies requires planning for numerous 

factors, such as, lesson objectives, availability, access, IS support, class size, value added and costs 

implications and should therefor involve all the participating stakeholders. 

Diverse lecturer role: Implementation of effective TEAL sessions requires teaching staff to seamlessly 

change roles during a session. These roles can include lecturer- to introduce topic objectives; facilitator- 

to guide student-centered and collaborative activities; technologist - to manage the use of the required 

technology; and monitor/assessor - to provide real-time feedback and manage technology discussion 

forums. 

Lecturer support: Academic staff do not always understand TEAL pedagogy so need development and a 

framework to foster a changed mind-set in their curriculum planning and delivery. This could include 

training and workshops that would instill trust and confidence.  It is important to promote the value of 

TEAL to academic staff, as a lack of skills and confidence deter academic staff to explore the use of 

technology, especially the use of emerging technologies like AR and VR in a classroom session. 

Strategy:  Curriculum redesign needs to include pedagogy design to alignment with technology and 

learning space design. This is an HE-wide sector challenge. There is a lack of central communication from 

HE institutions with all stakeholders, to include the Office of Students and technology experts, to ensure 

a bottom-up approach when developing and improving digital plans and strategy. 

Technology themes explained:  

Technology (hardware and software) affect how learning is delivered and a variety of factors like 

accessibility, quality, dedicated teal rooms and infrastructure support could hamper the impact. It is clear 

from all stakeholders that the technology should support the pedagogy, but evolving innovation of 

emerging technologies such as AR, VR and artificial intelligence could spur academics to alter learning 

objectives for the purpose to include the use of these innovations. 

Creative, engaging and innovative:  Institutional policies promise to offer current and emerging digital 

technologies, but technology integration is often viewed as just an enhancement to pedagogy and not 

seen as criteria for active, emerging and interaction learning.  

The use of technology platforms, such as a VLE, facilitates active technology engagement and the set-up 

of dedicated TEAL rooms allows students to collaborate real-time and to share content on large screens, 

while the lecturer can facilitate and offer real-time feedback. Integration of technology should enhance 

student experience and add innovative engagement with knowledge and skills content. Response from 

student feedback also indicated that the use of technology in the classroom should be interactive, varied, 

current and appropriate to best support their learning outcomes. 

Academic staff should explore innovative new technologies, for example, the use of smart whiteboards 

to capture digital notes for sharing and embedding large surface touchscreen and Bluetooth technology 

across complete classroom walls.  

Digital technologies:  Institutional policies promote the use of innovative, engaging and responsive digital 

technologies. Digital technologies allow for students to use a variety of electronic platforms and 

applications to share, edit and save data for later use. Digital technologies also offer a variety of tools and 
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multimedia (videos, social media, blogs, vlogs) to cater for variation in learning preferences. Technology 

is not just integrated as part of TEAL, but also plays a vital role in supporting administration processes, 

offering cloud data storage services, streamlining of staff communication and seamless digital 

collaboration with external partners. 

Quality hardware: Institutional policies commit to maintaining and offering quality and up-to-date 

hardware for staff and students to ensure an innovative teaching and learning experience. Evidence of 

quality hardware and software was seen in the dedicated TEAL rooms, but there were already differences 

in scalability and adaptability of the hardware amongst the different TEAL rooms dependent on when they 

were designed and fitted out. Stakeholder lenses supported the need for quality hardware, collaborative 

IS support, maintenance plans, collaborative planning for procurement to include lecturers as well as 

consideration for sustainability and reducing carbon footprint. It was noted that pedagogy and integration 

of technology should not be hardware or device product specific as this restricts the scalability of a TEAL 

module delivery.  

Planning of TEAL should consider different application platforms, for example, android, iOS and chrome. 

The cost of installing and maintaining TEAL facilities should be part of a collective institutional strategy or 

digital plan to evaluate scalability and functionality of best hardware to support new learning spaces and 

initiatives. Staff should be offered practical sessions on the use of the hardware and software for optimal 

functionality.  

Emerging technologies such as AR and VR are exciting and innovative. However, they are expensive, 

constantly evolving and most of the time require supporting application software and students to own 

the latest technology smartphone devices. Investing in these devices is not always sustainable. Several 

ergonomic factors should be considered for the planning of TEAL hardware and furniture to include the 

latest technology, for example, Bluetooth-enabled desks and chairs, smart charging and power hubs and 

the use of virtual desktops. 

Infrastructure choices on hardware and software platforms needs to be well planned for sustainability, 

growth and scalability as constant change to different technology platforms or providers will incur cost, 

increased staff workload, lack of trust, need for new training and support, disruption of current TEAL 

projects and compatibility with current systems. 

Responsive/agile software:  Institutions commit to provide high-quality software. The software 

integrated as part of TEAL should be carefully selected and consideration should be given to 24/7 

accessibility, stability, licensing and cost. Chosen software should support connectivity for a variety of 

platforms, for example, iOS, chrome, android, Windows and Linux to name the most popular and should 

be integrated as part of all learning spaces (not just TEAL spaces) to allow for screen casting, recordings 

and live streaming. 

Co-construction and collaboration:  Integration of the most appropriate technology can be used to 

facilitate groupwork, informal learning and sharing of content creation. 

Inclusive:  Hardware and software should be available to all students to participate in TEAL sessions. 

Academic staff should plan to provide and include the technology, as part of a module, or offer easy access 

to devices and software needed.  
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Lecturer role/support:  It is important for lecturers to be skilled and confident in their choice of technology 

and how to embed and use it. There is a lack of support during sessions and lecturers need to make real-

time changes and find quick solutions when technology fails to work. 

Institutions need well organized training, signposting, case studies, demonstration and quality videos to 

support staff on how to use the technology in the TEAL rooms. Staff are not confident in the use of TEAL 

spaces due to a lack of know-how or knowledge of what TEAL offers and how to best integrate technology. 

Strategy: HE institutions need a central digital strategy for collaborative, transparent communication and 

long-term planning of technology spaces, equipment installation, support and maintenance. All the 

stakeholders need to be involved; designers, academic staff, IS, external partners and staff development. 

The planning of new buildings and learning spaces should include consideration for embedding 

sustainable technology at the initiation of the planning process. 

Learning Space themes explained: 

Innovative spaces: Institutional policies promise a range of high-quality and innovative spaces. 

Stakeholders made it clear that learning space design should also consider innovations in energy use, 

quality airflow, heating, lighting and ventilation as well as dedicated learning spaces to accommodate 

emerging technologies like VR and AR. 

Flexible and adaptable: To provide high-quality, flexible and supportive learning spaces, curriculum 

planning and pedagogy approaches need to adapt to fit the purpose of a dedicated learning space. 

Learning spaces should offer re-configuration to allow for students to freely move around and create 

group workspaces and designed to facilitate hybrid environments. It is often the case that dedicated TEAL 

spaces are overstocked with technology and could disrupt learning instead of enhancing it.  

Inclusive: Institutions promise to make learning space more inclusive. This demands the physical layout 

of a learning space and the availability of hardware and software to be inclusive to all students, despite 

race, culture, gender or disability. Learning spaces should include consideration for physical needs to offer 

the latest innovation in Bluetooth-enabled hearing aid support, speakers, reader assistive software and 

wheelchair docking.  

Social learning: Institutions commit to offer social learning environments for diverse learning approaches 

and a community feel. This is supported by flexible learning space configurations to support individual 

work, informal break-out, simulation areas and technology stations within the same space. Technology 

spaces should facilitate social learning by including kitchen facilities, library areas, entertainment areas 

and soft furniture. 

Ergonomics: Learning spaces should include enough power sockets for students to charge devices. Many 

of the learning spaces being observed were not fully equipped to support TEAL sessions and included 

faulty equipment or demanded technical support. 

Academic staff need to take ownership and dictate the requirements for learning spaces. Decisions on 

purpose, layout, partitioning, equipment, technology, use of hybrid space and size should be available to 

select and consider for TEAL planning and delivery. A part of learning space design for TEAL requires 
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standards on best practice design for optimum students per pod, pod size, shape and the use of open 

space. 

Institutions could invest in the latest innovations in smart furniture and explore the concept of 

“LearnLabs” offering partitioning to support hybrid and diverse activities within the same space- a fusion 

between technology enhanced and social spaces (Steelcase.com). Normal technology classrooms are not 

ideal when using emerging technology like AR and VR as these technologies require multiple power points, 

good lighting, noise reduction/restriction and open space for free movement. 

Staff support: There is often a lack of formal training for the use of new TEAL spaces. Academic staff need 

input in timetables and space allocation to ensure consistent delivery of TEAL sessions across multiple 

student groups. A shortage of human resources impacts TEAL delivery, as it may often require technical 

support during a session. 

Strategy: Planning for new learning spaces should include all the relevant stakeholders (designers, 

architects, finance, Estate, IS) but often academic staff are not included in this process. There is a need 

for a centrally accessible “Emerging Technology Hub” for any academic to book and use. Such a hub could 

offer a variety of emerging technologies (hardware and software) for experimenting and integrating 

technology as part of a delivered curriculum. Institutions need to plan and budget for more smaller TEAL 

spaces to accommodate increase in demand as it was evident from the observation sessions that there 

are not enough TEAL facilities for the size of the institution. TEAL rooms are often built as a showpiece 

which cannot be replicated or scaled across institutional needs and demand. 

8.4 Proposed Framework 

The research results of both the literature review and primary research phases enabled the creation of a 

2-part framework to determine the dynamics between “Pedagogy”, “Technology” and “Learning space”. 

The framework, as the primary research output, serves as a tool for assessing and planning the alignment 

of pedagogy, technology and learning space for TEAL. Academic staff interested to explore aspects of TEAL 

or who already implementing TEAL, can plan and assess their current pedagogy design and delivery.  

The framework consists of two parts, namely a graph-based Error! Reference source not found. to assess 

and plan alignment, as seen in Figure 41, and a supplementary P-T-S scaffold (discussion to follow).  
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Figure 41 PeTeLs-model 

8.5 Description of the Framework 

8.5.1 PeTeLs-model 

The first part of the proposed framework is the Figure 41 PeTeLs-model. The model design follows a 

graph-based layout to assess and/or predict the dynamic relationship between pedagogy, technology and 

learning space. Pedagogy (Pe) is represented by the primary vertical axis and the two horizontal tracks 

represents Technology (Te) and Learning Space (Ls) in parallel lanes. Technology can be depicted on a 

continuum, ranging from “no” form of technology integration on dependence to absolute or optimal 

dependence (dependent on technology advancements). Learning space can be classified on a continuum, 

ranging from solely a face-to-face learning environment to a complete virtual or immersive environment 

at the other end of the continuum. 

The vertical axis (pedagogy) can change mode/nature as it intersects with both horizontal axes 

(technology and learning space) to depict the different relational interaction between the three variables 

of the model at any given time. 

The vertical Pe-axis represents pedagogical design, relating to technology and learning space. The 

horizontal Te-axis represents a continuum, ranging from little/low level of technology integration and use 
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to a high level of technology dependence. The horizontal Ls-axis represents a continuum, ranging from 

face-to-face (f2f) classrooms to advanced TEAL-specific rooms and ultimately virtual learning spaces. 

Different dynamic interactions can be depicted on the model as graph maps. Three example of graph 

maps, Figure 42  Map A1, Figure 43 Map A2 and Figure 44 Map A3 illustrate that pedagogy is in perfect 

alignment with both technology and learning spaces and can slide along the continuum from left to right. 

Map A1, uses a pedagogical approach best fit for a normal classroom environment with little use of 

technology, for example the school/university classroom with a basic projector and interactive white 

board.  

 

Figure 42  Map A1 

Map A2 represents pedagogy design aligned with some integration of technology and choice of a learning 

space, supportive of the technology choice and use, for example, the use of a virtual learning platform 

(VLE) to share content in a classroom with mounted monitors across the room for better visibility and 

enough power point for learners to charge their own devices. 
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Figure 43 Map A2 

Map A3 represents pedagogy design fully embedding the latest and most effective technology within a 

TEAL-specific learning space, for example, a session making use of collaborative software, content co-

creation and groupwork. 

 

Figure 44 Map A3 

In map B, as seen in Figure 45 pedagogy lags the technology and the learning space facilitating the session. 

Technology is embedded and available in the learning space but the pedagogical design do not fully 

embrace or embed these capabilities. 
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Figure 45 Map B 

In Map C, as seen in Figure 46, pedagogy lags the technology available, and the learning space is not 

supportive of or not embedding the available technology. 

 

Figure 46 Map C 

In vector map D, as seen in Figure 47 pedagogy design is enhanced to include elements of innovation, 

collaboration and co-creation but uses outdated technology in a learning space not best to support the 

enhanced pedagogical design. 
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Figure 47 Map D 

In vector map E, as seen in Figure 48, pedagogy is too advanced and innovative and does not use the most 

effective and current technology and the learning space does not facilitate technology integration. 

 

Figure 48 Map E 

A gap in the alignment between the pedagogy design in relation to the chosen technology and the chosen 

learning space, indicates a need for re-design. This alignment gap can have a positive or negative value 
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and indicates the flexibility of the pedagogy design to integrate technology in a current state within an 

available learning space. In conclusion, the first part of the framework, the PeTeLs-model can be used to 

assess current pedagogical design in relation to technology integration and the use of the learning space. 

An example of how PeTeLs is used can be illustrated by a scenario where an academic staff member uses 

technology out of curiosity or novelty. The technology offers more functionality than needed for the 

pedagogical activities and the learning space is not providing maximum functionality to support the 

technology. This would result in a typical map C alignment. 

8.5.2 P-T-S scaffold 

The second part of the framework is the P-T-S scaffold, as shown in P-T-S scaffold and will be used to plan 

pedagogical design to integrate technology within technology enabled learning spaces. The building 

blocks of the scaffold are based on the research findings and offer a pick-and-mix selection of the relevant 

components for planning a dynamic alignment between pedagogy, technology and learning space when 

exploring with or implementing TEAL.  

The P-T-S scaffold allows the user to select the building block according to level of TEAL required, planned 

pedagogical activities, technology and learning space. Selecting the required building blocks, based on the 

PeTeLs assessment, offers a scaffold to plan objectives and an action plan for implementing the most 

appropriate TEAL map. 

This is a contextual representation of the levels and elements of the P-T-S scaffold. A dynamic scaffold 

link is available for download and customization (download and open as an excel spreadsheet), as seen 

in appendix Y. 

https://drive.google.com/file/d/1FkN9fGDJMOG2PeEdl7XQEMHeKdVbjBLk/view?usp=sharing
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Figure 49 P-T-S scaffold 
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Use of P-T-S scaffold: 

The P-T-S scaffold offers a generic and customizable tool that allows academic staff to add building blocks 

to the scaffold as required. Any choices of hardware, software, VLE’s, EdTech applications or emerging 

technology applications will be specific to an institution and will change over time, dependent on policies, 

demand and innovations. 

An academic staff member uses the scaffold to pick-and-mix building block to assist with aligning 

pedagogy with the technology and the available learning space. When following the steps for using the P-

T-S scaffold, a series of typical questions to consider for technology enabled teaching and learning, as 

deducted from the research, need to be asked and can include, for example: 

• How does the technology used align with the needs of our students? 

• Does the technology offer real-time collaboration, interaction and/or personalized learning? 

• Does the technology offer curation and moderation? 

• What would be the % lecturer role as teacher/ facilitator /supporter /moderator/ technologist? 

• Will the technology being used, generate/support data analysis? 

• What HW/SW infrastructure do we need and are available? 

• What physical space do we need (layout, size……)? 

• Can the effectiveness of the technology be tested? 

• Is it cost-effective and sustainable? 

8.5.2.1 Steps for using P-T-S scaffold  

Step 1: Choose the “Level” of TEAL planning for a module (Figure 50). 

Level 1: An academic staff member could be curious to experiment with TEAL as a result of online 

and technology experiences due to the global pandemic. A limited variety of curriculum activities 

will depend on integrating technology. 

Level 2: Intermediate use of TEAL to deliver some elements of the curriculum. 

Level 3: Planning for a full TEAL pedagogy and delivery. 

Choose the level of TEAL. The three levels vary from starter (exploring with TEAL), Intermediate (plan 

and deliver TEAL activities) and comprehensive (implement full TEAL). 

 

 

 

Figure 50 Step 1 
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Step 2: Consider the nature of the learning space available or timetabled for the module. 

Each type of learning space setting offers a range of infrastructure parameters, for example, layout, 

furniture, embedded technology, sound quality and more. These parameters could restrict or enable an 

effective TEAL experience and it is important to map the infrastructure available in each type of learning 

space according to the module and technology requirements. 

The selection of a learning space offers several factors to consider or to be measured. These factors can 

be added or edited dependent on the institutional context. A selection list is available for each learning 

space and displays as a drop-down option in the digital format, as seen for a normal classroom in Figure 

51. 

         

 

 

 

 

 

 

 

 

Figure 51 Step 2 

Learning space factors display in the digital format as a dropdown list once a learning space is selected 

and can be customized by learning institutions as required. 
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Step 3: Based on the level of TEAL and learning space chosen, the scaffold blocks can be selected to 

identify all the pedagogical processes and activities that demands integration and use of technology?  

Each activity level, as seen in Figure 52, could be further extended to add detail, for example, when 

selecting “approach”, the user will have the option to choose between flipped, blended, simulation, online 

or other relevant and current approach. These sub-level extensions will depend on the context and digital 

strategy of an institution and does not offer a fixed and static list of options. This allows for a generic and 

adaptable use of the scaffold. Building blocks and drop-down options can be deleted or added to the 

scaffold as required. 

 

    

 

 

Figure 52 Step 3 
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Step 4: For each activity, identify the technology requirements or characteristics to best enable and 

support the module approach, as seen in Figure 53. 

Each technology requirement can be extended to map specifics or characteristics and will be customized 

to reflect the context of an institution. For example, when a user selects EdTech, all the EdTech 

applications licensed and offered by the institution will be available for selection. An example of such 

institution-specific resource can be seen in appendix Z. The EXPLORE resource provides a range of digital 

solutions and application available for staff at the researcher’s university to use as part of digital design 

and delivery.  

 

Figure 53 Step 4 

These lists represent examples of option for some of the technology factors or characteristics to consider. 

The digital option of the scaffold offers dropdown lists for each technology scaffold building block and can 

be customized according to intuitional needs and context. 
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https://view.genial.ly/606c234e7f9d910d7c1683ed
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Hardware Software Platform Training 

Console Internet connectivity Server access  

Audio- Speakers Institutional applications Google  

Microphone Internet access Windows  

Recording device Emerging tech apps Linux  

Emerging technology 
devices 

Sync/async   

 WiFi capacity   

 

8.5.2.2 Example scenario for the use of the P-T-S to build a scaffold 

Scenario: A lecturer wants to explore the use of TEAL and requires that students work collaboratively on 

a shared document and then post the result to a VLE discussion forum.   Figure 54 shows a possible scaffold 

to assist in the planning for this scenario. The lecturer selects to explore with TEAL in a normal classroom. 

The pedagogical activities include collaboration, content creation, groupwork and discussion. Technology 

that would support these activities, demands the use of specific software and learning platforms. 

Ultimately, the lecturer will select the technology tools available at the institution. 
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VLE= Moodle 

discussion forum 

Figure 54 Scenario scaffold 

8.6 Can answers to the research questions inform policy changes? 

At the start of this research study, no formal digital plan was in existence for the institution. In the period 

of the data collection phases, the institution recruited and appointed a management role to take the lead 

on the planning and development of a digital strategy and plan. I was requested to join an advisory group, 

at institutional level, to work on a digital plan for implementation. This proposed framework tool could 

become part of this planning, specific to supporting staff development of TEAL implementation. 
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Another positive institutional change followed the acknowledgement of the importance of “Innovative 

technology-enabled teaching and learning spaces” and informed an update to the Institutional estate 

masterplan, to reflect changed ways of working and climate positive ambition. These plans include 

consideration for delivery of digital teaching and reconsidering the planning and use of learning spaces to 

be innovative, technology-enabled and energy efficient. 

Referring to the conceptual model (chapter 1), the overlap and interdependence between “Pedagogy”, 

“Technology” and “Learning space” can be seen in Figure 55. This represents some considerations to 

include as part of an institutional digital plan and visually summarizes the answers to the set research 

questions 1, 2 and 3. Detailed explanation and interpretation of the interdependent themes were 

discussed in 8.2 and 8.3 as evidence of the dynamics between pedagogy, technology and space. 

 

 

Figure 55 P-T-S overlap 

RQ1: Pedagogy- To what extent do TEAL approaches impact pedagogy design and delivery? 

A TEAL approach requires re-thinking and a re-focus of pedagogy design and delivery to ensure successful 
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staff involved at module or degree programme level. The planning of sessions needs to identify the specific 
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TEAL delivery requires frequent meetings with academic staff involved to ensure consistency in the 

delivery, to mitigate any technology updates/changes and to maintain digital confidence. Cost is an 

important factor and requires budgeting or alternative means of funding as the delivery of TEAL includes 

hardware costs, software costs, estate, resource development and staff development. 

RQ2: Technology- To what extent does integration and use of technology impact TEAL approaches? 

The selection of the most appropriate technology is necessary to enable active learning to take place. 

Planning at institutional level needs to incorporate identification of technology needed that could be 

embedded in learning spaces or integrated as enhancement to create TEAL experiences. Technology 

integration, whether hardware or software should best support lecturers to deliver and students to obtain 

the planned learning outcomes. Lecturers should be supported by offering training, demonstrations and 

options to test best-fit technology for their planned pedagogy. The integration of technology to ensure 

successful TEAL experience, will depend on the technology being accessible, flexible, affordable, 

sustainable, supported and engaging. The technology being used should support the diverse range of 

lecturer roles within a TEAL session and should be easy to use for both academic staff and students. The 

use of technology during a TEAL session tend to slow down the session pace as set-up, access and getting 

familiar with the hardware and software takes time. 

RQ3: Space- To what extent does learning space design and utilization support and impact TEAL? 

Learning space design impacts the delivery, opportunities, experience and flow of a TEAL session. A 

learning space equipped with the necessary technology (hardware and software) should offer an optimal 

TEAL layout, with easy access, accessibility and easy to use. Staff development should include training 

support for the use of innovative technology activities as well as implementing pedagogical activities. A 

learning space, fully equipped with the necessary technology, could allow academic staff to easily record, 

stream and share content. Students can easily collaborate, co-create, innovate and share content and 

learning experiences. Sufficient provision of flexible and adaptable device connectivity, stable WiFi access 

and power points are some of the technical requirements in learning spaces that would enable the 

seamless flow of a TEAL session. Equipment and technology should comply to set standards as this will 

ensure future upgrades. A typical TEAL layout with multiple clustered workstations (large screens 

embedded) and open spaces enables free movement and group activities. The inclusion of soft furniture, 

water stations, effective ventilation, good lighting and airflow can all enhance learning to include both 

formal and social experience. 

 

The next chapter reflects on the authenticity of the research, management and approach followed. 
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CHAPTER 9:  REFLECTION 

9.1 Authenticity of the research 

This research study displayed authenticity at each of the following levels: 

Fairness – Outcomes of the literature review as well as the primary research observations and semi-

structured interviews evidenced fair representation of viewpoints expressed. 

Ontological authenticity – The outcomes of this research study offered better understanding of the social 

world, dependent on technology and space. 

Educative authenticity – The outcomes of this research study offered insight and better appreciation of 

various stakeholders’ perspectives of the dynamic interdependence between pedagogy, technology and 

learning space. 

Catalytic authenticity – The outcomes of this research study related directly with current changes in 

education that acknowledge the necessity for strategy, research and investment in technological and 

digital solutions for innovative teaching and learning. 

Tactical authenticity – The proposed framework can be used at institutional level, as an active tool to 

enable the assessment and planning of TEAL, by aligning “Pedagogy”, “Technology” and “Learning space”. 

9.2 Aim, objectives and research questions? 

The aim and all the objectives of this research were met, as evidenced and discussed in chapter 8. The 

research explored technology adoption models for application in an educational context, interpreted and 

explained the relationship between pedagogy, technology and learning space within the context of TEAL, 

used different stakeholder lenses to offer insight to TEAL discourse, identified and interpreted 

opportunities and barriers for embedding technologies in education and proposed a 2-part framework for 

HE lecturers and practitioners to plan and assess the adoption of technology in active learning spaces as 

part of the pedagogy. 

This research answered all the research questions, as summarised and presented with Figure 55 P-T-S 

overlap showing the overlap of factors contributing to the dynamics and complimentary interaction 

between pedagogy, technology and learning space. Each research question has been discussed in term of 

the extent to which the question was answered by referring to the intersecting factors. 

9.3 Reflection on the choice and use of the research approach 

A socio-techno paradigm, offering a balance between socio-centric and techno-centric, with elements of 

interpretivism was an appropriate choice, considering the nature of this research study which required 

interpretation of the “what” and “how” through direct observations. Interpretation of opinions of 

stakeholders and secondary data offered insight and better understanding of the dynamics between 
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pedagogy, technology and learning space. The analysis of data through an iterative inductive approach 

allowed for multiple cycles of interpreting data for each data collection phase to create new knowledge 

and understanding of the dynamics between pedagogy, technology and learning space. 

9.4 Reflection on the choices and use of methodology tools 

Direct observations of TEAL sessions were a good choice as this allowed me to see how pedagogy, 

technology and space directly interacts. The semi-structured interviews with academic staff and 

stakeholders offered unique angles and further insights into the challenges and processes required for 

TEAL, for example, the need for collaborative planning and embedding of technology and a lack of 

effective learning space design. This research study deliberately excluded structured interviews or direct 

surveys with students, as the focus was on the lecturer, pedagogy design and delivery.  

9.5 Reflection on time and risk management 

An initial timeline for managing the research processes, as seen in Example Templates used for 

ethics application: 

Participation Information Sheet (case study observation, semi-structured interview and 

informal focus group) 

 

 

Department of Education and Sociology 

St.George building, Portsmouth 

Date: 6 December 2019 

Study Title: A Pedagogical Framework for the Adoption of Technology Enhanced Active Learning in a 

Higher Education context 

Name and contact details of researcher: Ronel Beukman. Ronel.beukman@port.ac.uk 

Name and contact details of supervisor: Dr.Catherine Caroll-Meehan. Catherine.carroll-

meehan@port.ac.uk 

University data protection officer: Samantha Hill, 02392843642. Or data-protection@port.ac.uk 

For any formal complaint: complaintsadvice@port.ac.uk 

EC Ref No:  FHSS 2019-072 

1. Invitation 
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I would like to invite you to participate in my research study as you have been identified as an academic 

interested in Technology Enhanced Active Learning or a module coordinator/lecturer actively using and 

embedding TEAL as part of your course/module design and delivery and therefor  

2. Study summary and purpose 

This study explores how lecturers should adapt pedagogy to adopt technology in a Higher Education 

context, with a specific focus on the relationship between pedagogy, technology and learning space. The 

study will aim to deliver a pedagogical framework to plan, map and monitor the adopting of TEAL in a 

Higher Education context to inform good practice and is part of the requirements to obtain a Professional 

Doctorate in Education. 

There are a number of options for participating in this research study, namely:  

1) Agreement and consent for your module to be observed as a case study, 

implementing/exploring TEAL (one observation for the duration of the session) and/or 

2) Participating in a follow-up interview, succeeding an observation (30-45 minutes of your 

time) and/or 

3) Participating in an informal focus group for academics at the University of Portsmouth 

interested in or actively using TEAL (+/- 45 minutes of your time) 

Participation: 

Taking part in this research is entirely on a voluntary basis. If you decide to take part, you can choose 

the level of participation and will be asked to sign a consent form. As a volunteer, you can stop 

participation at any time during the semi-structured interview or focus group but for the observation 

session, ideally complete the session, after which we can discuss whether you want the observation 

data to be withdrawn. 

How will participation be managed? 

a) For the Case study observation(s), we will arrange the most suitable module session, time and 

venue for the observation to take place. We will explain the purpose and ask students for 

consent to be observed prior to the session.  

b) For the semi-structured interview, we will arrange the best suitable time, following an 

observation, to discuss some of the observation data in more depth. If the semi-structured 

interview is not completed in the planned 30-45 minutes allowed, we could extend the 

session by mutual agreement or arrange for a follow-up session at a suitable time. 

c) For the focus group, we will arrange a suitable date, time and venue for all academic 

participants and TELSIG members to meet and will aim to keep the discussion to the planned 

45 minutes. 

Expenses and payment 

You will not incur any expenses to take part in the research; mostly we will draw upon your time and 

availability. There is no monetary incentive for participation in the research. 
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What data will be collected? 

For the case study observation session, data will be collected observing the relationship between the 

learning space, the pedagogy and the technology as part of the session. 

For the semi-structured interview, the researcher will record the discussion and transcribe to text for 

data analysis. 

For the informal focus group, the researcher will take notes to be analysed for common themes. 

What are the possible advantages/disadvantage for participating in this research? 

Taking part in this research will offer the opportunity for you as an education practitioner to reflect on 

your pedagogical practices and will also create opportunity for networking and collaborating with 

academics showing similar interest in the use, design and value of TEAL. Your will be part of a study to 

inform a pedagogical framework for curriculum design and embedding TEAL. 

Will my data be kept confidential? 

All the data collected through each of the data collection activities will be anonymised. Anonymised 

data may be presented or published as part of an academic report/literature, during academic 

conferences or for further research studies approved by an appropriate ethics research committee. 

Only the researcher will have access to the data, which will be securely saved on a password-

protected computer. 

Any concern, query or problem 

If you have any concern or need clarification about any aspect of this research study, you could 

contact the researcher. If you have a complaint you can contact the supervisor, who is also the Head 

of Department in this instance. Contact details are detailed on the first page of this information sheet. 

Who conducted the ethical review of this study? 

This study is being reviewed by the Faculty of Humanities and Social Sciences ethics committee to 

ensure the safeguarding, well-being and privacy of all human participants in this study. 

 

Thank you for your time, consideration and innovative ideas exploring the relationship between 

pedagogy and technology. If you agree to participate, please complete the accompanying consent 

form. You will receive confirmation and a copy of the Information sheet and the consent form for your 

own record. 

 

Consent form for data collection 
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Department of Education and Sociology 

St.George building, Portsmouth 

Date: 6 December 2019 

Study Title: A Pedagogical framework for the adoption of Technology Enhanced Active Learning in a 

Higher Education context 

Name and contact details of researcher: Ronel Beukman. Ronel.beukman@port.ac.uk 

Name and contact details of supervisor: Dr.Catherine Caroll-Meehan catherine.carroll-
meehan@port.ac.uk 

 

University data protection officer: Samantha Hill. Data-protection@port.ac.uk 

                                                                                                                     Please initial the box (if applicable) 

I confirm that I have read and understood the information sheet, dated 6/12/19, explaining 

this research study.  

 

I agree for my module(s) to be included as a case study/demonstration  

I confirm my participation in this Case Study observation session  

I confirm my participation in Semi-structured interview (linked to observation)  

I confirm my participation in an informal interview/meeting  

I confirm my participation in an Informal focus group.  

I understand that my participation is voluntary and that I can withdraw participation as 

explained in the information sheet. 

 

I understand that results of this study may be published and/or presented at academic 

conferences or disseminated to inform HE practice. 

 

I consent for my participation to be audio recorded and my learning space to be 

photographed and/or video recorded, if applicable. The recordings will only be transcribed 

and analysed for the purpose of the research study. 

 

I would like to receive feedback of the results of this study.  

 

Name of participant:                            Date:    

Signature: 

 

Appendix B: Proposed EdD timeline, was proposed as part of the ethics application, but it was clear that 

the reality of planning and conducting the research processes were not a straightforward task. Multiple 

factors impacted the duration of set tasks, for example, the research was conducted part-time and during 
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a global pandemic. Some of the risks identified at the start of the research were evident throughout the 

research process and decisions on mitigating these risks had to be made and implemented. An actual 

timeline, as seen in Appendix C: Actual EdD timeline, is a more realistic and true representation of the 

time spent at each research milestone. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER 10: FURTHER RESEARCH and DEVELOPMENT 

10.1 Test the feasibility and value of the framework 

The outcome of this research offered a 2-part framework to (1) assess and (2) plan the alignment of 

pedagogy, technology and learning space for technology-enhanced teaching and learning. Further 

research would be appropriate to involve academic staff members to test the usefulness and value of the 

framework as a development tool for TEAL curriculum planning and delivery with consideration to 

learning spaces. 

10.2 Development of the framework 

I would like to further develop the framework to be a generic and scalable tool as part of HE digital strategy 

and explore whether the proposed framework tool could be included as part of a TEAL pedagogy design 

process. The P-T-S scaffold tool can be used as part of lecturer development and/or collective 
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departmental planning for curricula and degree courses, following a TEAL pedagogy. Both the vector map 

(Error! Reference source not found.) tool and the P-T-S scaffold tool can be developed into interactive 

and customizable digital formats. This would make it easy to use and access and academic staff can edit 

or customize the tools to fit institution and module specific requirements. 

I am keen to further focus on the importance of learning space design to see how the outcomes of this 

research could promote collaborative strategy, effective planning, institutional budgeting and 

incorporation of a sustainability agenda. 

10.3 Further research 

Future research, with a focus on technology and learning spaces, can be conducted to explore hardware, 

software and furniture contributing to the context of socio-techno interfaces.  

I would explore the smart furniture and ergonomics, for example, the design of interactive walls, hologram 

theaters, smart glass docking stations and multi-touch surfaces for school desks/tables/workstations, 

allowing for collaboration and direct multimedia streaming and whether these enhancements could 

further enable student experience and engagement? 

Future research can explore the evolutionary technology classroom (Purdue University, n.d.; Dunwill, 

2016), where biometrics can be utilised for personalized learning tailoring course material to the students’ 

physical and emotional status. Virtual and Augmented reality can change learning experiences, for 

example, AR contact lenses can allow for data layering an offering real-world learning experience. 

Disruptive technologies offer multiple opportunities to further explore. Applying disruptive technologies 

in education can affect collaboration and sharing of digital material, personalized learning, automation of 

administrative services, learner analytics, AI for competency-based learning, cloud usage, chat-based 

teaching (Gejendhiran et al, 2020). 

Another valid idea to investigate is the future existence of the physical classroom. Research from Mallik 

& Mallik, (2019) looked at questions on whether we will need a teacher present in the room and what the 

actual learning needs of students would be? This is supported by a paper from Macgilchrist et al. (2019), 

predicting the future sociotechnical configurations of education and technology and the role of AI, 

affective computing, adaptive and predictive software. Their research poses questions on students 

becoming “smooth users” by utilizing technology to improve and invent themselves or possibly “digital 

nomads”, seeking freedom and individualism. A contrasting idea of students participating as democratic 

ecological humans with collective agency, is another futuristic question to solve. 

Technology advances will create constant innovative applications to explore within the education sector. 

China is already leading on experimenting with the use of AI and brain headsets to map student 

performance and engagement as well as the use of robot-teachers for social and well-being interaction 

(WSJ, 2019). The challenge remains to what extend we can justify embedding and using these innovative 

technologies against ethical, social and affective responsibilities we as educators have towards our 

learners. 
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CHAPTER 11:  CONCLUSION 

Technological advances are inevitable as long as humans are curious and focused on problem-solving. 

People are still responsible for the creation, innovation and use of technology and therefore educators, 

who use and embed technology as part of teaching and learning, manage a social, ethical, political and 

pedagogical impact. Continuous advances in technology sparks the concept of “Smart education” and 

generates interest in the ideas of smart learning environments (Zhu et al., 2016) and Education 4.0. The 

phrase “smart learning environments” consists of three words which relates directly to the three core 

variables of this research study, namely: “smart”- technology; “learning”- pedagogy; and “environment”- 

space. 

Technology enhanced learning often focuses on pedagogy and technology with the learning spaces 

deemed invisible and disconnected to the learning experience. The overarching purpose of this research 

study was to explore the dynamic relationship between pedagogy, technology and learning spaces to 

address this gap and to answer the following research questions: 

RQ1: Pedagogy- To what extent do TEAL approaches impact pedagogy design and delivery? 

RQ2: Technology- To what extent do integration and use of technology impact TEAL approaches? 

RQ3: Space- To what extent do learning space design and utilization support and impact TEAL? 



 145 

An initial Idea map compared technological advances in education to those of the vehicle industry, 

developing and evolving on a continuum and ranging from limited technology enhancement to 

experiments with futuristic chatbot tutors and lecturer holograms. This idea led to an active focus on 

exploring, developing and managing a dynamic relationship between pedagogy, technology and space 

within the context of TEAL. It is evident that there are many factors to consider when teaching and 

learning meets technology as educators and learners bring a social, emotive, personal and ethical context 

into a world of technology. This demands a well-planned and well-managed balance between knowledge 

created as a social construct and knowledge creation dependent on technology and space. 

Data generated from a variety of data collection methods, in an iterative inductive manner and mainly 

through the process of thematic analysis, were analysed and interpreted based on the Analysis 

Framework. Common themes were identified and expanded to reflect this dynamic overlap between 

pedagogy, technology and learning space, as summarised by Figure 55 P-T-S overlap. The 

acknowledgment of different stakeholder lenses gave insight into the different impacting factors when 

planning for the implementation of effective TEAL. Academic staff should be part of learning space design, 

collaborate with technology experts, inform and understand policy and draw on support from IS specialists 

and technologists.  

Embedding technology as part of curriculum design and delivery requires the consideration of numerous 

technology factors as well as consideration for the learning space. The research highlighted the 

importance of considering learning space, as an important part of the effective implementation of TEAL. 

Embedding of technology requires planning for hardware, software, platforms, affordance, legislation, 

policy, accessibility, ease of use, support, cost, scalability and sustainability. Academic staff planning for 

TEAL delivery should acknowledge the nature of the learning space, being physical or virtual, ergonomics, 

layout, standards, power supply, environmental design factors and ultimately the technology embedded. 

It remains a challenge and balance for pedagogy to drive and adopt the most appropriate technology fit 

for purpose as facilitated and embedded in the most appropriate learning space.  

This research explored the dynamic relation between pedagogy, technology and learning space and 

offered a 2-part framework for lecturers in a HE context for evaluating and planning technology-enhanced 

teaching and learning by aligning pedagogy, technology and the learning space. The PeTeLs vector maps 

showed the different scenarios when assessing the alignment and the P-T-S scaffold building blocks 

provide an array of pedagogical, technological and space design factors to consider for planning and 

implementing TEAL. The outcomes of this research provided insight and better understanding of the 

building blocks, acting as a scaffold, to maintain this dynamic relationship. The 2-part framework can be 

adopted to form part of the implementation of a university digital strategy or plan with the framework 

serving as a generic and customisable tool used for staff development in a HE environment. 

The major contribution of this research is to incorporate and acknowledge the importance of “learning 

space” when planning and delivering TEAL. An awareness of “space” and the terminology and language 

around “learning space” should be part of HE strategy, academic staff development and student culture. 

The perception of what constitutes a “learning space” and the utilization of “learning space” directly 

impact the teaching and learning experience, especially for technology enhanced sessions aiming to 

enable active learning. Factors, for example, space ergonomics (layout), furniture, embedded technology, 



 146 

technology usage, technology integration, accessibility, training and flexible use of a space should become 

key considerations when planning the integration of technology as part of pedagogy. 
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I confirm that I have read and understood the information sheet, dated 6/12/19, explaining 

this research study.  

 

I agree for my module(s) to be included as a case study/demonstration  

I confirm my participation in this Case Study observation session  
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Prep presentation and arrange viva 
 

June 2021      Final draft 

Jan-Jun 2021      Review drafts 
 

End October 2020  First draft to Catherine and Stephen 
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July - Oct 2020  Writing up draft 
     
 Finalize lit review 
     
 Finalize methodology 

July  Triangulate - discussion 
 

May- June  Data analysis 

May 2020  Digitize data collection data 
     
 Write up Primary research design 
chapter 
 

Feb-April 2020 Data collection 

Jan Ethics approval 

Prepare ethics application Sep- Nov 

July 2019 Approved research proposal 

May 2019 Submit research proposal 

Appendix C: Actual EdD timeline 

 

September Submit thesis 

August-Sep Prepare for presentation/viva 
Add Abstract 

July ongoing Review draft 

Apr-June Finalize discussion and proposed Framework 
Finalize Reflection and Conclusion 
Review multiple iterations of draft 
Format of references 
Finalize appendices 

April Share structure and rough first draft chapters 
with supervisor team 
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March Work on rough first draft chapters 

Jan - Feb 2021 Incorporate impact of pandemic 
Add to lit review 
Start Discussion and framework 

Oct-Dec Finalize Methodology 
Data Analysis 

August-Sep Start data analysis 
Write up search strategy and Primary research 
Design 

April - July Digitize/format data collection data 
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July 2019 Approved research proposal 

May 2019 Submit research proposal 

Appendix D: Risks and mitigations 

Possible risk Proposed actions to mitigate risks  

Personal and health issues An option is available to suspend the 
research process for a period, if 
needed. Consultation with a 
supervisor will be necessary. 
The researcher can allow for slack 
time in the research process to absorb 
any lost time. 

Technology failure (hardware and/or software) Keep an up-to-date cloud backup 
Use version control to save copies of 
each progress iteration 

Problems with access to resources Make use of institutional access 
privileges or ask the institutional 
library manager for assistance 
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Possible risk Proposed actions to mitigate risks  

Problems/delay with data collection Plan for flexibility to adjust sample 
sizes 
Plan for effective strategy in managing 
data collection activities 

Problems/delay with data analysis Start qualitative data analysis as soon 
as a data collection phase completed 
to save time 
Consider alternative options for data 
analysis (use of software or manual) 

Lack of supervision and guidance Open communication with 
supervisors on expectations and 
progress. Make use of the 
postgraduate support forum to 
address any issues. 

Unforeseen events- CV-19 pandemic Suspend the research to allow for 
extra time or 
incorporate the impacts of the 
pandemic as part of the research (if 
applicable) 

  

  

  

Appendix E: Example academic journals and databases targeted for the 

literature review 

Example Journals: 
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Research, JITE: Innovation in Practice-   Journal of Information Technology Education: Innovation in 

Practice, JITE: Discuss Cases-   Journal of Information Technology Education: Discuss Cases, International 

Journal of Information & Education Technology, Journal of Emerging Technologies and Innovative 

Research (JETIR). 

International Journal of Instructional Technology and Distance Learning 

Contemporary Issues in Technology and Teacher Education 

Journal of Technology and Teacher Education 

Research and Practice in Technology Enhanced Learning 

Computers and Education 
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Journal of Curriculum and Instruction 

International Journal of Teaching and Learning in HE 

British Journal of Educational Technology 

Distance Education 

Pedagogy, Culture & Society 

Studies in Higher Education  

Active Learning in Higher Education  

British Journal of Educational Technology  

 

Example of databases: 

Notifications from Academia and Mendeley, UoP library databases (Elsevier, Springer, Taylor and 

Francis, Sage, Wiley)  

Other sources of literature include: Reports from Advance HE (practitioner), Gartner, Access the Centre 

for HE Research, JISC reports. 

Professional practice - use Google+ Community from EDCOM modules (selection of educational 

technology and TEAL related resources). Papers from conferences and keynote speakers, related to the 

research topic. Conversations with peers and experts from academic networks also inform sharing of 

research topic related resources. 

Appendix F: Inclusion criteria for selecting literature for review 

Criteria Importance: 
H= high 
I = 
intermediate 
L = low 

Highly esteemed authors publications would be accepted because their credentials 
or affiliation towards the subject area. 

I 

International I 

Peer-reviewed papers from multidisciplinary databases H 

Impact factor for “Education” journals, normally 3 or less than 3 
(Bibliometrics) 

I 

Listed in a credible and authoritative Database I 
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Research which contributes to the topic and sets a theoretical framework 
(Innovative teaching and learning as scope) 

H 

Target audience are educators, practitioners and policymakers H 

Research includes case studies, best practice H 

Higher Education environment/context H 

UK impact with possible international exposure I 

Allow open access, full text availability H 

Format: Language is English H 

Date applicable:  1990 onwards I 

Format: Use known referencing style APA7 or related format- easy to follow 
cascading references 

L 

Included in conference proceedings of established Educational conferences, 
example HEA, EdTech 
-Focus on communities like TES and education conferences like Advance HE (UK 
based) and international the IAFOR Conference on Education Research & 
Innovation and EDuTech conferences in Asia and Africa. INTED conference 

H 

Reports/forums of the leading specialist in the chosen field- JISC, BCS, EdTech  H 

Appendix G: Search themes 

Search Phrases Search Words Priority 
L/I/H 

History of Technology in Education (20 years) Reliance of Technology in Education  L 

Techno-pedagogy Relationship between technology 
and pedagogy 
Techno-socio 

H 

Technology types for teaching and learning Educational Technology, Emerging 
Technology 

I 

Technology Enhanced Active Learning TEAL pedagogy, TEAL space, Flexible 
pedagogy, flipped classroom, 
Blended pedagogy 

H 



 179 

Learner behaviour  Digital learner, Digital divide, 
Generation Z, Prosumer, Student 
Voice, techno-savvy 

H 

Digital strategies and policies in HE  UoP T&L strategy, 
UoP digital strategy, 
Student hallmarks 
Lecturer Hallmarks 
IT strategy 

H 

Active learning principles  Collaboration, Co-creation, 
interactive, engagement, interaction 

H 

Impact of Learning spaces on Learning Physical and virtual learning spaces, 
learning space ergonomics 
Remote Learning 

H 

Pedagogy framework to support Technology TPACK, SAMR 
 

H 

Education 4.0 / Smart Education Smart classroom, Education 4.0 I 

Technology Adoption models for business TAM, Context for Education, UTUAT L 

Appendix H: Extract from Mendeley repository by theme 
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Appendix I: Electronic resource folders by research themes 
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Appendix J: Research Onion 
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Appendix K: Building blocks of the Research process 
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Evidence of Data collection: Document analysis (original policies and procedures) 

Appendix L: UoP Graduate Hallmarks 

https://www.port.ac.uk/about-us/structure-and-governance/our-people/students-responsibilities 

Appendix M: UoP Lecturer Hallmarks 

https://www.port.ac.uk/about-us/working-at-portsmouth/hallmarks-of-a-portsmouth-employee 

Appendix N: Teaching and learning strategy 

https://documentcloud.adobe.com/link/track?uri=urn%3Aaaid%3Ascds%3AUS%3Ace864a56-f81c-

4cbc-97ed-d5977a72c54a 

Appendix O: Current University strategy 2025 

https://www.port.ac.uk/about-us/our-ambition/our-strategy 

Appendix P: Principles of Blended learning approach 

https://sites.google.com/port.ac.uk/preparingforteachingonline/principles-of-blended-

learning/principles-of-blended-learning?authuser=0 

Appendix Q: Content Capture policy 

https://policies.docstore.port.ac.uk/policy-234.pdf 

Appendix R:  University IT strategy 2016-2020 

https://www.port.ac.uk/-/media/files/about-us/our-strategy/full-design-pdfs/it-strategy.ashx 

Appendix S:  Set of formatted Observation notes 

 

This set includes: 

Part 1: the observation template notes 

Part 2: the additional observation session notes showing the colour coding for thematic analysis 

purposes. 

https://www.port.ac.uk/about-us/structure-and-governance/our-people/students-responsibilities
https://www.port.ac.uk/about-us/working-at-portsmouth/hallmarks-of-a-portsmouth-employee
https://documentcloud.adobe.com/link/track?uri=urn%3Aaaid%3Ascds%3AUS%3Ace864a56-f81c-4cbc-97ed-d5977a72c54a
https://documentcloud.adobe.com/link/track?uri=urn%3Aaaid%3Ascds%3AUS%3Ace864a56-f81c-4cbc-97ed-d5977a72c54a
https://www.port.ac.uk/about-us/our-ambition/our-strategy
https://sites.google.com/port.ac.uk/preparingforteachingonline/principles-of-blended-learning/principles-of-blended-learning?authuser=0
https://sites.google.com/port.ac.uk/preparingforteachingonline/principles-of-blended-learning/principles-of-blended-learning?authuser=0
https://policies.docstore.port.ac.uk/policy-234.pdf
https://www.port.ac.uk/-/media/files/about-us/our-strategy/full-design-pdfs/it-strategy.ashx
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Observation notes for O1/2 O3, O4, O6, O7, O9, O10, O11, O12 

 

Part 1: 

Observation number: O1 and O2  (same module - 2 groups of students)  

Type: (dedicated TEAL space/normal classroom/lab): TEAL in normal classroom 

1.Space  

a.Layout Normal classroom. Movable furniture 

b.Capacity Max 20-25 student 

2 sessions of 10-20 students each- same content 

c.Accessible yes 

d.Allow flow yes 

e.Inclusive Each student gets a chromebook or need to use own laptop 

No device will impact TEAL lesson experience 

f.Flexible? Normal classroom with loose standing tables and chairs 

Can move around - table clusters for group work and collaboration 

g.Photo Yes 

2.Technology  

a.Type  Moodle based TEAL session - access via chromebook or own laptop 

Internet access 

b.Equipment Internet access 

Chromebook/device per student 

Power points for charging 

c.Usability Each student needs a device and access to Moodle 

Easy to move around - allow flexibility in movement 
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d.EoU Lecturer: easy to use projector and interactive whiteboard 

Students: Moodle use- easy and good interface 

Chromebook use - easy and good interface 

TEAL experience Not good on a phone 

e.Sustainable Moodle yearly upgrades 

Chromebooks need updates/replacement 

f.Cost Provide chromebook for each L4 student (part of TEAL project grant) 

Avg cost £300- 

  

3.Pedagogy  

a.Fit T&L strategy Hallmarks 1,2,3,4,5,6,7,8 and 11 

Design and development - ongoing. Apply correct pedagogy framework 

b.Type/Phase 

(collaborate, interact, 

content create, 

assessment…) 

Seminar style 

Content create 

Collaborate 

Feedback 

Discussion 

c.Module obj? Clear in moodle session 

d.Module design? Moodle based for flipped classroom and self-directed activities 

e.Interaction? 

(emotive, social, 

academic) 

Academic content 

Groups- social 

Groups- opinion (emotive) 

f. Instructor 

role/support? 

Roles interchange from lecturer to facilitator 

Manage session flow 
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Use variety tools and techniques- flip chart, visualizer, moodle, die game 

g.Confidence in use? Yes, in command 

h. Process? Seminar style - see notes…. 

 

 

Part 2: Example observation notes 

Observation notes O1,2 

Applied thematic analysis, using colour coding. Any pedagogy related observations are blue, Technology 

related are green and Space related are yellow. Analysis of the pedagogy observation notes results in a 

set of themes.  

+ Lecturer team plan and designed teaching and learning activities to work for TEAL teaching 

(weekly meetings to ensure consistent delivery) 

+ Students prep before session (asynchronous learning)- content on moodle 

+ Students can use either chromebook or own device (not good on a mobile) 

+ Well-structured lesson flow in moodle- easy to follow 

+ Lecturer start session - introduction and expectation set 

+ Student - do activity - majority use electronic notes and some hand-written 

+ Students -discuss in group and share.  

+ Students - create content electronically during seminar 

+ Lecturer - summarize answers on flip board 

+ Students take photo of flip chart summary to add to electronic notes 

+ Moodle session includes variety of activities to engage students (video, quizz, game) 

+ Content includes recent and relevant case studies and examples 

+ Key topic covered in one session 

+ Interchange use of technology with group discussion and playing a group game 

+ Students can move around and share laptop screens but mostly worked on their own device 

during the session 

+ Lecturer facilitates flow between different activities 
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Observation Notes O3. 

+ Pre-prep: students watch videos, bring own resources to the session 

+ Chromebooks- use split screen (moodle access, view articles) and discuss examples from 

moodle and online resources. 

+ Note-taking: some students take real-time notes (embedded) or create separate electronic 

notes 

+ Participation: 70% active participation in class discussion 

+ Collaborate:  Use shared google docs in groups 

+ Design: Use recent and current case studies per topic = challenge to update every 6-12 months 

+ Session flow: Each session includes= pre-session activity, quote, reading, discussion, in-session 

activity, discussion, self-evaluation and/or end-of-session quiz.  Lecturer attempt to keep design flow 

consistent for each session as it scales to a number of groups engaging with same content 

 Advantages: All in one place (moodle), no need for PC lab, access via chromebooks(each 

student in L4 get a chromebook), supports electronic note-taking, students can share screens and 

documents for collaboration, can customize diagrams in moodle, interactive, students build up a 

electronic diary/content for seminar activities and discussions 

+ How do students use technology? 

- 80%+ make electronic notes 

- 10% make hard copy notes as well as electronic 

- Some students work only on their own notes and some collaborate with other students 

- Students use different formats/individual styles = personalized learning 

- Students decide on quality and quantity of notes/input -   self-directed 

- Activities = allow for casual discussion to the use of specific templates for group work 

+ Demand on lecturer? 

     - Preparation is key - all done before TB starts and increase workload 

     - Design consistent lesson flow in moodle 

     - ALL technology links need to be tested - active, authorized, recent 

     -  Consider timing of activities 

     - Plan balance between Student and Lecture activities/input 

     - EACH session needs a clear topic, pre-prep, start and finish 

     - Plan role of technology- what percentage technology and think of the pace 

+ Scale: Module is core for six different degree streams. This impacts the variety and  
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dynamic in groups - need to plan for this= two factors: 

Consistency is key= Technology access to moodle content 24/7 

 Inconsistency = Different lecturer/ different group dynamics 

+ Consider infrastructure in teaching room- can furniture be moved, enough power  

 sockets for students to charge devices? 

 

Observation notes O4 

Notes 

+ The TEAL space can be divided in half to accommodate smaller groups of students 

+ Lecture can share content of a student’s work to all five “big screens” 

+ students can share their laptop to a table’s big screen - use for discussion and feedback from 

the group to improve individual work = safe space 

+ Lecturer offer real-time feedback on scientific research drafted after the group performed 

peer-reviews 

+ Lecture play moderator and facilitator role = give feedback, advice, asl questions to the group 

+ All student follow live feedback sessions 

+ Students want to present their work (digitally) for feedback on table screens = trust the 

process 

+ Student in wheelchair had easy access - sit at end of table (fully part of session) 

+ Session flow:  Introduction of how it will work, check technology set-up, random sharing of 

student individual work, student introduce work, lecturer feedback, whole class take notes and 

respond 

+ Process:   Student draft 1 - peer-reviewed - Lecture review real-time using technology - 

student draft 2 - self-review- peer-review again- self-review again = final draft 

+ use version control to track electronic editing on drafts 

+ FTC set-up allows electronic collaboration 

+ Students can break-out to soft furniture for discussion 

 

Observation Notes O6 

Notes 

+ Use big screens at each table to share theory and introductory work per table for the 

whole class to view and follow - two lecturers team teach and move around learning  
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space  

+ Avg 6 students per table/screen 

+ Use big screens to do live demo 

+ Student can follow on own laptops or book out laptops in the room 

+ students toggle between working on own laptops, follow demo on big screen and listen to 

lecture explanations 

+ Flow:  Task, followed by opportunity to apply and discuss with peers 

 Some student use break-out space with soft furniture 

+ Lots of movement in session - very flexible and relaxed 

+ Use a variety of resources - slides, e-book, task specific software 

+ Use of laptops are more flexible than fixed PC’s in a lab = students walk around with laptops 

to share work with peers  

+ Breakdown = 10% lecture directed, 20% facilitation, 30% support and 40% student self-

directed 

Appendix T: Semi-structured interviews 

Part A: Example of a semi-structured interview schedule 

Part B: Examples of semi-structured interview notes, colour coded for thematic analysis 

 

Part A: Example of follow-up interview schedule 

Follow-up semi-structured interview 

 

Nr:  SI 2 

Date:  10/2/2020 

Venue:  Staff hub 

Format:   Semi-structured interview 

 

Participant data 

Participant: Cody Porter 

Role:  L4 TEAL project co-ordinator ICJS 

Rationale: Curriculum design for TEAL 



 190 

 

Context: Design and manage TEAL teaching for 33 groups of 20 students 

Technology: Chromebooks 

  Moodle 

Pedagogy: Flipped class 

  TEAL 

  Collaboration 

Module: Understanding Criminology 

 

           Part B: Follow-up semi-structured interviews (thematic analysis) 

 

SI1 Informal interview notes following observation session 1 and 2: 

     Technology and Pedagogy 

Q: Why are you using TEAL pedagogy? 

A: Lecturer is coordinating the delivery of the module “Criminal Justice” as part of a TEAL project she 

is part of and ICJS uses moodle as the primary teaching and learning platform. 

Q: Is the technology used inline with the needs of our students? (strategy/hallmarks)? 

A: Yes, see module descriptor for student hallmarks- use technology to enhance student learning, co-

creation activities and innovation. 

Q: Does the technology used offer asynchronous and synchronous engagement? 

A: Use flipped approach and moodle is structured in such a way to promote active learning as well as 

student-centered learning. Students prepare in advance to a session- this could include pre-

reading or watching a video 

Q: What are the challenges when designing and delivering TEAL based modules? 

A: The moodle content needs to be updated constantly (at least every 3 months). Needs to include 

relevant and recent case studies for a Criminology discipline. It is a challenge to deliver/facilitate 

the TEAL content to ensure a similar experience for students across the different class groups and 

by different lecturers. All about consistent delivery and scale. We have 15 groups of 20 students 

on the same module. Needs effective planning and collaboration amongst the staff delivering the 

module. The learning spaces available differ from one class to another and cannot be controlled. 
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Supporting students via online forums can be time consuming and very labor intensive as this 

normally follows a personalized approach 

Q: What could be the main barriers preventing academic staff to adopt TEAL in their module(s)? 

A: Designing for TEAL takes lots of preparation, time and planning. Staff workload may deter them 

from developing TEAL modules. Lack of technology skill and understanding of TEAL pedagogy. 

Q: Any advantages and/or opportunities when using TEAL pedagogy? 

Students use a combination of ways to create content- mostly electronically but could also use mobile 

phones to sync data or to scan hand-written notes or flip-chart photos they take in the classroom. 

Students can create content in real-time and share with each other collaboratively. 

The moodle layout for each session is consistent and easy to follow. Students prefer the different 

activities, ranging from videos, group discussions, online quizzes and games. It is easy to catch-up 

when a student missed some of the sessions as it is in electronic format and sometimes recorded. 

There is always a supporting Q&A or discussion forum for student support. Students  can work in 

groups or as individuals 

Infrastructure/learning space: 

Q: Does the learning space impact the TEAL delivery and experience? 

A: Most of the sessions are scheduled in normal classrooms. It is useful if the furniture can be 

arranged in grouped tables to facilitate discussion and sharing of the work on the chromebooks. 

Fixed tables and chairs makes it difficult to create a collaborative learning space. You need to rely 

on moodle and have access to enough power sockets for students to charge the chromebooks. 

Only one white board at the front of a long shaped room is not ideal. 

Q: Does academic staff  have input in estate planning for TEAL spaces? 

A:  Not aware of any forum to voice ideas/input for TEAL designed spaces. 

Q: Does cost have an impact when deciding to embed/use technology? 

A: We were fortunate to be part of a TEAL project and received some grant money.  Cost of devices, 

recording equipment and software can impact on what can be done with technology 

Any other relevant issues/concepts identified during the meeting. This can include: technology 

adoption models, T&L strategy for embedding TEAL, use of space, adaption of pedagogy, barriers, 

lessons learnt, relationship between pedagogy, technology and learning space? 

General discussion 

+ The moodle session design should facilitate active learning. Lecturer should play facilitator 

role 
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+ Need to vary the activities to suite all types of learners 

+ Consider accessibility of content when relying on technology 

+ Make sure all students have access to a chromebook/laptop and the content on/off campus 

+ Some learning spaces could have technical problem eg. no power sockets, projector not 

working and no visual access to moodle can disrupt the whole TEAL session 

 

SI2 

     Technology and Pedagogy 

Q: Why are you using TEAL pedagogy? 

A: Lecturer is coordinating the L4 delivery of the module “Understanding Criminology” as part of a 

TEAL project she inherited. 

Started with L4 to create an environment for active participation where students can learn to plan 

and facilitate their own learning. A student is responsible to do some independent learning.Follow up 

the TEAL approach with L5 “Questioning Criminology” and L6 “Contemporary Criminology”. This 

creates a linear experience. 

Q: Is the technology used in line with the needs of our students? (strategy/hallmarks)? 

A: See module descriptor for student hallmarks 

Q: Does the technology used offer asynchronous and synchronous engagement? 

A: Use flipped approach: As a team, the removed the videos from the moodle content and shared the 

video links are preparatory material for students to do before a session. Students also prepare 

some reading before a session. The session activities focus on application and therefore a student 

needs to be prepared when attending a session. 

What are the challenges when designing and delivering TEAL based modules? 

A: Consistency of content and consistency of student experience across different groups. Challenges:  

Had to re-design module content in Moodle for students to access using Chromebooks. Students 

hated the videos they had to watch in a session as they felt that they had no time to absorb or 

digest the content they needed to do the follow-up activities. Almost 80% of students watch the 

videos and 60% + do the reading prior to a session 

Q: What could be the main barriers preventing academic staff to adopt TEAL in their module(s)? 

A: Designing for TEAL takes lots of preparation and planning. Some staff may not feel confident to rely 

on technology or lack confidence to use it 
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Q: Any advantages and/or opportunities when using TEAL pedagogy? 

A:  Students work in groups but not forces - can work as individuals 

All 33 groups get the same experience regarding the content 

Team of lecturers collaborate to make sure they share the same “narrative” 

Infrastructure/learning space: 

Q: Does the learning space impact the TEAL delivery and experience? 

A: Space:  Almost every week timetabled in a different space = students struggle to settle in as they 

want familiarity with the learning space and their own spacial awareness in the room 

Q: Does academic staff have input in estate planning for TEAL? 

A:  Not aware of any forum to voice ideas/input 

Q; Does cost have an impact when deciding to embed/use technology? 

A: Part of a TEAL project and received some grant money.  Cost of devices, recording equipment and 

software can impact on what can be done with technology 

Q: Any other relevant issues/concepts identified during the meeting. This can include: technology 

adoption models, T&L strategy for embedding TEAL, use of space, adaption of pedagogy, barriers, 

lessons learnt, relationship between pedagogy, technology and learning space? 

General discussion 

Students prefer the consistent structure, variety of tools and tasks and the use of technology. They 

can easily catch-up and engage should they miss any lessons. There is a demand to add lecturer 

recordings to the technology content. 

The size and layout of some classrooms are not always ideal to create collaborative clusters for group 

discussion and students have limited access to power points for charging their devices. 

 

SI3 following Observation (regine) 

     Technology and Pedagogy 

Q: Why are you using TEAL pedagogy? 

A: Lecturer is coordinating the L5 delivery of the module “Social Media Marketing” as part of a TEAL 

pedagogy to create more engagement, access to technology and interactivity 

Q: Is the technology used inline with the needs of our students? (strategy/hallmarks)? 
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A: Yes, See module descriptor for student hallmarks - allow for independent as well as collaborative 

work. Use of latest technology and innovative pedagogy. Flipped approach adds to students taking 

responsibility for learning. 

Q: Does the technology used offer asynchronous and synchronous engagement? 

A: Yes, the moodle sessions are designed to offer asynchronous tasks, using technology tools and 

software and in-class sessions use real-time access to technology like Google analytics data and 

edtech tools like padlet for sharing ideas. 

Q: What are the challenges when designing and delivering TEAL based modules? 

A: The session should also work in a non-teal room. Need to have alternatives if the technology does 

not work for all students. Want to create a consistent experience for all groups and the teal room 

spaces are very limited for timetabling. Students need access to devices and they need to engage 

with the content and the technology. 

Q: What could be the main barriers preventing academic staff to adopt TEAL in their module(s)? 

A: Designing for TEAL takes lots of preparation and planning. Some staff may not feel confident to rely 

on technology or lack confidence to use it. Rely on timetabled space in a teal room and understand 

the equipment. 

Q: Any advantages and/or opportunities when using TEAL pedagogy? 

A:  Students can collaborate, create new content, access data and software real-time, interact with 

lecturers and peers and keep evidence of work in electronic format. 

Infrastructure/learning space: 

Q: Does the learning space impact the TEAL delivery and experience? 

A: Space:  Groups on the same module can be timetabled in a different space = students struggle to 

settle in as they want familiarity with the learning space and their own spacial awareness in the 

room 

 Q: Does academic staff  have input in estate planning for TEAL? 

A:  Not aware of any forum to voice ideas/input 

Q: Does cost have an impact when deciding to embed/use technology? 

A:  Cost of devices, recording equipment and software can impact on what can be done with 

technology. Devices in Richmond TEAL room can become outdated - needs updates. Rely on students 

to bring their own devices and connection cables. 
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Q: Any other relevant issues/concepts identified during the meeting. This can include: technology 

adoption models, T&L strategy for embedding TEAL, use of space, adaption of pedagogy, barriers, 

lessons learnt, relationship between pedagogy, technology and learning space? 

General discussion 

Students prefer the consistent structure, variety of tools and tasks and the use of technology as 

embedded in the moodle design. They can easily catch-up and engage should they miss any lessons. 

There is a demand to add lecturer recordings to the technology content. 

Technology allows for a use of a variety of tools to create content, collaborate, interact and engage. 

Students can apply theory in real-time. A session in a non-teal space does not have the same flow and 

effectiveness than access to the teal space. 

Appendix U:  Semi-structured stakeholder lenses-interview schedules 

and notes 

Design lens:   

SI4  Design lens 

Nr:  SI4 (stakeholder lens) 

Date:  17/2/2020 

Venue:  Eldon building 

Format: Semi-structured interview/meeting 

Participant: Lynne Mesher    lynne.mesher@port.ac.uk 

Role:  Space design and use for flexible learning 

Rationale: Curriculum and space design for TEAL 

Context: Active learning from a “Design perspective” 

Technology:  

Pedagogy: Flipped class 

  TEAL 

  Collaboration 

  Flexible learning spaces 

Module: N/A 

Parameters to discuss during semi-structured interview: 

     = T&L strategy/model 

 



 196 

     = nature (collaborate, interact, co-create, construct.....) - underlying LT  

     = purpose (outcomes, content, assessment) 

     = assessment/feedback loop 

     = workflow 

     = space (capacity, layout, design, ergonomics, flexibility) 

     = participants (level, knowledge, experience, engagement, emotive, social, emotional,    

        technological) 

Q: What role should the learning space play when developing a T&L strategy 

A: The learning space should be design to support the pedagogy 

Q: How should the learning space enhance or facilitate learning? 

A: The learning space should be designed in such a way to allow for collaboration, interaction, 

co-creation and construction. This should be flexible and allow for embedding technology as well. 

Q: What should be the ultimate purpose of teaching space design? 

A: Should link to allow fulfillment of learning outcomes as part of module design and how space 

should be occupied and used. Space design should facilitate assessment. 

Q: How should space design allow for transition in workflow/reaching moments? 

A: Students should be able to move freely from PC’s to studios to group tables. The lecturer 

should take on multiple roles within the space, varying from teacher to facilitator, to demonstrator 

and mentor. 

Q: What is the ideal learning space? 

A: Space design should be flexible= Can be open space or partitioned with soundproof boards 

when needed for smaller groups using the space simultaneously. Ideally large studio open spaces with 

multiple technology areas (Large screen for students to collaborate and share work) with multiple 

technology pods and access points for students to use their own laptops or one of the PC’s as part of 

the technology pods. Each technology space/pod should offer PC’s, laptops, power, connectors, 

worktables and soft furniture. 

Consider ventilation. 

Other: 

+ Can access the Metric handbook to understand space design 

+ Open space allow for multiple groups across different level to use the space for formal 

sessions but also to allow for cross year support in informal sessions 

+ Academic staff should be part of planning of new learning spaces 
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External expert lens: 

SI5 

External 

Lens - External partners’ view 

Nr:  SI 5  (stakeholder lens) 

Date:  13/2/2020 

Venue:  Webex 

Format: Semi-structured interview/meeting 

Participant: Duncan Peberdy   duncan.peberdy@jisd.ac.uk 

Role:  Senior lead on Digital Learning Spaces 

Consent: WebEx recording (yes/no) 

Rationale: Curriculum and space design for effective TEAL 

Context: TEAL learning/space from a Policy perspective 

Technology:  

Pedagogy: Flipped class 

  TEAL 

  Collaboration 

  HE sectors 

Module: N/A 

Challenge: No centralised framework/management to plan for space, TEAL pedagogy, training. 

Suggested question schedule: 

Q1:  Challenge for other Universities? 

Q2:  Should pedagogy change? 

Q3:  Is the focus on collaboration or on the technology to facilitate? 

Q4: Staff competency? 

Parameters to discuss during semi-structured interview: 

     = T&L strategy/model 

     = nature (collaborate, interact, co-create, construct.....) - underlying LT  

     = purpose (outcomes, content, assessment) 

     = assessment/feedback loop 
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     = workflow 

     = space (capacity, layout, design, ergonomics, flexibility) 

     = participants (level, knowledge, experience, engagement, emotive, social, emotional, 

technological) 

Recording in WebEx to transcribe/translate: (Verbal consent as part of recording) 

Recording text: 

Part 1 

Introduce myself, current role and research objective to the interviewee 

Part 2 

Q: We are currently recruiting for the manager position for UoP Digital strategy. I am observing 

teaching in TEAL spaces or lecturers using TEAL technology = problem is either that a lecturer in a TEAL 

space do not use the technology due to lack of competency and know how OR lecturers who are 

designing a TEAL based pedagogy do not have access to the limited TEAL spaces at the University. Is 

this a Portsmouth only problem? 

A: No, you share this with many other HE institutions. If you want successful student outcomes, 

you need to look at pedagogy design together with space design and use of technology. You also need 

to consider your curriculum redesign. 

There is confusion in the scale of use of these learning spaces = do we need 9 students per table per 

big monitor or rather 5-6 students as they propose for problem-based learning? 

Problem with some of these dedicated TEAL rooms is that they “over stock”  the room with 

technology- this does not allow for a more effective learning space. 

Scenario: 

We have the new Technology center with two identical floors as dedicated TEAL spaces = 10 tables 

with 8 seating per table + monitor per table + charge points fixed to the tables. Outer perimeter of the 

space offers soft furniture for break-out sessions. Students can bring their own laptops to connect to 

the shared monitor or they can borrow a laptop from the room laptop lockers. 

Information Services were in charge to kit out the space. They did not really consult with staff or 

students who would use the space. They had to follow budget and requirements from top-down 

instructions. How can we address this issue? 

A: It’s a common problem, because things are planned and developed in pockets. Lack of central 

communication and strategy. Timetabling is one of the most important partners when allocating teal 

space to for a desired pedagogy. Need estates, management, IS = all to work together. Other 

Universities with similar issues = developed new buildings with new teal suites and prior to opening of 

the building there has been little staff interaction, no CPD or training or pedagogy design support. 

Two out of 90 staff felt comfortable in using the new suites. 
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Q: If we invest so much time and money in designing and building new TEAL suited, it should 

support staff and pedagogy? 

A: We need to re-design curriculum and pedagogy that needs technology to support it BUT not to 

dictate it. BUT you need to know WHAT you can do with the technology in order to change curriculum 

design. Academic development should lead on CPD. 

Q: New challenge - students are more entitled and want to use technology. Make decisions to 

attend classes or to engage with modules depending on the use of technology. 

Is this due to a shift in learner profile?  

Q: Also staff are reluctant to embed technology. Could be lack of understanding how they can 

enhance their curriculum or it could be lack of confidence in use of technology? 

A: Active learning or interaction learning does not have to include much technology- it could just 

provide that social flexible space (non-lecture room) to allow for students to collaborate. If technology 

can enhance this, it is even better, but we should not depend on the technology. 

Some universities change attendance policy for min 75% else a student fail INSTEAD of changing the 

ways they engage students = this is a problem 

Q: My goal is to generate a guide or framework for staff to use when they realize that they need 

to re-think or redesign curriculum to engage students better. They will need to consider the learning 

spaces, the technology available, training needed. We have clusters of best practice but it is not 

shared. 

A: FE much better than HE with CPD as they support the sticky campus roadshows and all staff 

participate. 

Another problem: TEAL room in Richmond seen as a flagship example- very costly and they could not 

replicate that facility to more rooms. It is not sustainable or scalable. Staff wants to invest time in 

redesigning pedagogy to include technology, but they are not timetabled on a teal room due to lack of 

facility = negative impact. 

Q: As you are traveling the country with the roadshow - are there any universities with a working 

model to resolve the issues with the use of teal spaces and staff CPD for curriculum redesign and use 

of technology? 

A: Could look at University of Nottingham Trent = they followed the TEAL model from the States: 

round table with 9 seats and screens on the side. This is scaled up in all their Faculties. BUT 

communication is key = students need to understand the benefits of TEAL and how to use the spaces 

in an optimum way. It also offers the student employability, problem-solving…..not just the academic  

module knowledge. 

Nottingham Trent did research to see if TEAL and scaled-up learning has an impact on attainment 

(specifically of minority groups)? = better attainment 

Q: We want to increase the attainment gap, increase widening participation and allow for co-

creation but then we need to offer the correct learning spaces? What do you think? 
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A: Not Trent = focused on widening participation for commuter students. They create learning 

spaces with facility for kitchen = students stay longer on campus 

Q: I will do a number of observations ranging from TEAL room sessions, chromebook project, use 

of AR/VR…… 

A: Interesting, the use of chromebooks should be supported by technology that allows chrome 

casting. Another example is Gavin with the use of digital microscopes and casting the view to a big 

screen - so many things lecturers can do if they know what and how the technology can support their 

pedagogy. Need support from IS and academic development 

Q: Challenge: no continuity in planning and delivery. People involved may leave the university. 

Need some tracking of projects to support staff using the spaces? 

A: Totally agree. It is easy to lose ownership, and no-one takes responsibility or retains 

knowledge of what was planned and delivered. 

Liaising with the Office of Students to provide guidance to leadership teams at Universities regarding 

TEAL, learning spaces, staff CPD….Need strategy top-down to support bottom-up initiatives. 

 

Policy-maker lens: 

SI6 

POLICY 

Lens - Policy makers 

Nr:  SI 6   Management/estate planning of new TEAL spaces/content capture policy) 

Date:  27/2/2020 

Venue:  Eldon cafe 

Format: Semi-structured interview/meeting 

Participant: Simon Brook   simon.brook@port.ac.u 

Role:  Associate Dean Students Faculty CCI 

Consent: yes 

Rationale: Curriculum and space design for effective TEAL in new building plans 

Context: TEAL learning/space from a Policy and budget planning perspective 

Module: N/ 

Challenge: What is the process when planning for new facilities and learning spaces?  

Q: Relates to Q3&7: How does the University plan for new learning spaces (including TEAL) and does 

the process support student and staff needs? 

Discussion:  
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Planning of new buildings (including TEAL spaces, labs, specialization spaces and teaching rooms) 

+ Follow a consultation process. This includes budget, management, architects and  

 designers 

+ Want to lean towards more flexible and hybrid spaces 

+ Decisions about technology comes at a later stage on the consultation process 

+ No active engagement of staff and students during the consultation phases 

 

Relates to Q5:  Should pedagogy change? 

Discussion: New content capture policy = using technology 

+ The technology focus should aid the Pedagogy = therefor working on a lecture capture policy 

that should be all inclusive and accessible and the University needs to offer training and support to all 

staff 

+ Staff will need to make a mind-shift and re-think how technology can be used 

 

Relates to Q4:  What contribution should technology make to T&L? 

Discussion: 

+ Creates a better student experience - students wants to use technology 

+ Offers more effective ways for teaching and learning 

+ We need to re-think attendance policy- rather HOW we engage students? 

+ We need to offer more Distance learning and o line alternatives 

+ Create innovative content 

 

Relates to Q5: Does Pedagogy drive Technology or is Pedagogy Technology driven? 

 

Discussion: 

+ Pedagogy should be first: Ask WHAT do I want to teach 

+ Choose the best fit Technology to enhance the teaching 

 

Relates to Q6: The main barriers for staff to adopt TEAL? 

Discussion: 

+ Probably time is the biggest issue 
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+ Staff are reluctant to change 

+ Not optimistic that the effort will have impact 

+ lack of confidence, skill and trust 

+ Staff training issue: Maybe staff training should not be managed by DCQE centrally but rather 

from academic committees and champions 

 

Relates to Q8  &10: Does staff have any input in planning of new learning spaces (inc TEAL)? 

And who should own the facilities? 

Discussion: 

+ Some academics from BAL and Humanities were part of initial ideas for the new buildings but 

limited discussions 

+ Departments indicated the need for an “Emerging Tech hub” at UoP, but this is linked to 

funding opportunities 

+ Problem is ownership of the learning facilities/TEAL spaces = not accessible for all Faculties 

 

IS lens: 

SI7 

IS 

Lens - IS 

Nr:  SI 7       (lens: IS) 

Date:  3/2/2020 

Time:  11:00 

Venue:  Staff hub 

Format: Semi-structured interview/meeting 

 

Participant: Michael Reid    

Role:  Role: Senior Service Delivery Specialist- Information Systems 

Rationale: Technology perspective on TEAL, space and pedagogy 

Parameters to discuss during semi-structured interview: 

  = T&L strategy/model (IS support) 

  = nature (collaborate, interact, co-create, construct.....) - underlying LT  
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  = purpose (outcomes, content, assessment) 

  = space (physical, ergonomics, change) 

  = participants (level, knowledge, experience, engagement, emotive, social, emotional,  

    technological) 

 

 Pedagogy 

Q: What is the University strategy/role of IS with new technology Learning spaces? 

 

Discussion: 

Case study- 

New FTC building with two floors dedicated to TEAL 

IS get the task to kit out space with technology 

- no input from academics who would teach in the space 

- no formal training to staff on using the space (controller interface) 

- space owned by engineering - do not use the space optimal for TEAL teach 

- Problem: IS deliver reactive instead of Proactive = do what they are asked to 

+ Lessons learnt – Case study: Mobile lab vision – staff members leave and no continuity 

+ We need a 10-year plan – will have to change the way we think about pedagogy 

+ Need a framework to support Academic/IS when planning for TEAL pedagogy 

 

Q: What is the process when planning/designing TEAL spaces? 

Discussion: 

+ Design and ergonomics were important: 

Consider= can control airflow, ventilation, energy use, lighting, heating 

+ Restricted by budget and red tape 

+ Estate decides about “bum on seat” – no input from IS or academic to new buildings 

with possible TEAL facilities  

+ Case study: setting up/building TEAL rooms in FTC 

 

Q: Are these TEAL spaces used for the purpose you set them up? 
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+ Owned by Engineering = not used for TEAL but talk-chalk 

+ Only used for project work – not full TEAL capability 

+ Staff feel reluctant due to lack of “How to use…” 

+ Created a “to-do” manual for the use of FTC space, but not known to staff who are timetables  

 in the space 

 

Q:  Do we really understand TEAL pedagogy? 

- We still get lecturers that would chalk and talk in TEAL space 

Problems are:  

- Lack of communication between planners, design, SW specialists, HW IS team and staff  

 teaching in the rooms 

- Lack of integral/central digital strategy for planning, roll-out and optimal use of TEAL spaces 

on  

 UoP campus 

 

Technology 

= type (EdTech, simulation, emerging tech, other) 

Need to explore Microsoft TEAMS- combine functionality from webex and google. Can capture 

student engagement, collaboration, and allow recording stream. 2 million Microsoft documents 

accessed in a month 

= equipment (hardware/software) 

Content recording – need clip camera to each projector with cloud storage for recordings 

Ubicast – currently NOT scalable 

TFC can offer each screen to work individually (many classes) or seen as one screen (one class) 

 

= TAM dimensions: Ease of Use 

- No central decision-making = need digital manager to manage communication between DCQE, 

academics and IS 

= usability 

- Yellow background screens 

- Control temperature, air flow in FTC (can do but IS no power to do) 
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Space 

= layout (ergonomics, flexibility, hardware, capacity) 

- Need rooms with space for on campus with a screen reflecting the tele-present students and 

means to communicate with them real time while teaching in-class students (student 

metadata available) 

= dynamics 

- Bean bags with wireless connection to a screen (can move the classroom) 

= inclusivity 

      - Accessible to all. Stable WiFi. 

= accessibility 

- Hearing aid system – should change to wireless via Bluetooth 

Emerging technology lens: 

SI8 

Emerging tech 

Lens - VR 

Nr:  IS8- Emerging Technology (VR demo/informal discussion) 

Date:  26/2/2020 

Venue:  Spinnaker building 10:00 

Format: Demo/Informal interview 

Participant: Martina Navarro  

Role:  Module lecturers (design and teach) 

Rationale: Curriculum design/pedagogy to facilitate teaching with VR  

 

Context: Design and manage teaching with VR - Sport Science 

Technology:  

Pedagogy: VR   

School: School of Sport, Health and Exercise Science 

Module: L4- Principles of skills acquisition 

  L5-Applied skills acquisition 

  L6-Advanced topics in Skills acquisition  
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Moodle access:      NO 

Student consent:     N/A - Demo/interview with Instructor 

Lecturer consent:     Yes 

 

Parameters to discuss during informal interview/demo session: 

 Pedagogy 

  = T&L strategy/model 

+ Could change module content and learning outcomes due to the technology offered by VR 

equipment 

+ Definitely adjusted some of the module outcomes due to nature of the technology available 

to use 

  = nature (collaborate, interact, co-create, construct.....) - underlying LT  

       + VR allows for real time experience and immersive learning 

  = purpose (outcomes, content, assessment) 

              = assessment/feedback loop- Could change assessment but restricted to students access and  

 use of VR devices when large classes 

  = participants (level, knowledge, experience) 

       + Students love using the VR headsets, but needs to use their own phones and that is not 

always  

compatible with the software we use 

 = participant interaction (engagement, emotive, social) 

      + VR experience sparks conversations and social interaction 

      + Cannot use VR in every session - limited to availability and module objectives 

      +      Lecturer needs to know how VR technology works - skills to use it in a class 

 

Technology 

  = type (EdTech, simulation, emerging tech, other)  

   +  Virtual reality, movement monitoring software, gate analysis 

  = equipment (hardware/software) 

   + Only have 50 cheap headsets and students use own mobile phones 

   + The software supporting the VR experience are limited - too expensive to buy exclusive  
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package 

 = TAM dimensions: Ease of Use - students love VR but need own phones 

  = usability 

  = sustainability - expensive as technology keeps on changing/better. Competitive market=  

keeps on evolving 

 = fun - students enjoy any VR session - novelty, immersiveness, like gaming 

  = cost  (min £250 each headset) 

Space 

  = layout (ergonomics, flexibility, hardware, capacity) 

+ Can use normal classroom, but not ideal = need to move around, consider noise, power charge 

facility 

+ Rather need dedicated TEAL space with access to multiple emerging technology devices and 

equipment for every student 

  = inclusivity - rely on students having smart phone - problem 

  = accessibility = needs PhD students to help setup when large UG classes 

                                       = students need own mobile phone compatible with software 

  

Appendix V: Secondary data set A 

Evasys module feedback 

Quantitative: 

On a scale of 1 (strongly disagree) to 5 (strongly agree): 

 

Qualitative Comments: 

What should we stop doing and why? 
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“Lessons were heavily reliant on the moodle resources, which normally are considered as pre-reading 

for the seminars to allow for proper interaction, especially compared to other modules. Due to this, 

going to the seminars felt like a waste of time as I already had experienced the resources myself. 

In the cases where I didn't look at the videos and attachments before the class, it suddenly coincided 

with the instances where discussion of the materials was expected, so it wasn't a very consistent 

system.” 

“Make the videos more structured, not just reading from a script, need to be more engaging.” 

“Maybe when uploading videos on Moodle can add subtitles cause some people prefer to have them 

on.” 

“Playing so many videos during seminars/lectures.” 

“Stop following solely on the content on Moodle. It seems pointless going to the class if everything we 

cover is on Moodle.” 

What should we continue doing and why? 

“Continue delivering the information in the interactive way” 

“Continue with videos within the seminars and group discussions.” 

“Having lots of resources on Moodle” 

“Interactive activities have been fun to participate in and make the seminars more interesting” 

“Moodle resources and level of teaching is great” 

“Providing videos and tasks. It helps to prepare for seminars and revisions.” 

“Putting in depth detail on noodle as it really helps” 

“Using videos from BOB as they help to put issues and topics of criminal justice in context.” 

“Videos are useful” 

“Videos for module. In context and modern resources for the seminar. Activities during class.” 

“all the activities and content are very engaging and interesting! Love the videos too!” 

“being supportive and making the module interesting and interactive” 

“continue with interactive seminars and the use of real-life examples and videos.” 
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“including videos during the session and then discussing them, helps especially at the start of the year 

to get to know one another more and learn people’s views and ideas on the variety of subjects spoken 

about each seminar” 

“Allowing to work in groups in class” 

“videos in class make it more entertaining and engaging” 

What should we start doing and why? 

“Online quizzes in order to test the knowledge of what we’ve learnt maybe a few days after the 

seminar” 

“maybe more interactive activities” 

“surveys/quiz on Chromebook/phones to make it more interactive” 

 

Module feedback- Quantitative 

 

 

 

Qualitative 

 

Students liked the post-recorded lessons posted to YouTube 

Students liked the use of Discord for chats and communication - gaming environment that many of 

them are used too 

Use variety of technology: discord, OBS for screen capture, emails 

4.6 module satisfaction 

Changes:  Exam changed to CBT = students felt support and examples were good 

Don’t like the online lesson - not social 
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Appendix W: Secondary data set B 

Unobtrusive dataset collected from TELSIG forum on the use and advantages of GOOGLE suite 

https://docs.google.com/spreadsheets/d/1rfui3pwT5XNQPY0IOWMsPtNQLM0ykF0w_1vLkjMJiS

0/edit#gid=0 

Appendix X: Secondary data set C 

Data set C 

Unobtrusive data set- summary of remote teaching and learning experience 

https://docs.google.com/spreadsheets/d/1ZkrcFL-Q-oF-

jZMeSDR0l_nt1WLzn__B8D7O_8rDSSU/edit#gid=0 

Appendix Y: P-T-S digital 

https://drive.google.com/file/d/1FkN9fGDJMOG2PeEdl7XQEMHeKdVbjBLk/view?usp=sharing 

Appendix Z: EXPLORE  

A guide to digital technologies at UoP, copyrighted 2021, TEL, UoP 

https://view.genial.ly/606c234e7f9d910d7c1683ed 

https://docs.google.com/spreadsheets/d/1rfui3pwT5XNQPY0IOWMsPtNQLM0ykF0w_1vLkjMJiS0/edit#gid=0
https://docs.google.com/spreadsheets/d/1rfui3pwT5XNQPY0IOWMsPtNQLM0ykF0w_1vLkjMJiS0/edit#gid=0
https://docs.google.com/spreadsheets/d/1-y-vi2fI-QUPZ38zJu98cap4zhB588vhUcgfduE1s3I/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1ZkrcFL-Q-oF-jZMeSDR0l_nt1WLzn__B8D7O_8rDSSU/edit#gid=0
https://docs.google.com/spreadsheets/d/1ZkrcFL-Q-oF-jZMeSDR0l_nt1WLzn__B8D7O_8rDSSU/edit#gid=0
https://drive.google.com/file/d/1FkN9fGDJMOG2PeEdl7XQEMHeKdVbjBLk/view?usp=sharing
https://view.genial.ly/606c234e7f9d910d7c1683ed
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*****The END***** 


