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ABSTRACT 

This study investigates the potential of blockchain technology in democratising the value 

chain in HEIs, unfolding both theoretical and practical challenges in stakeholder 

participation, governance, and transparency. Essentially, it aims to study the relationship 

between Blockchain Adoption Drivers with activities and expectations of various actors 

in the higher education value chain to offer inclusive and decentralised higher education 

institutional models. In this context, the study attempts to critique existing limitations of 

the centralised HE systems and proposes a Blockchain Adoption Model for Higher 

Education for the implementation of alternative and more participative governance 

structures through blockchain.  

To this effect, the study chose mixed methods as its overall research design, 

underpinned by critical realism. In the first phase, peer-reviewed literature was subjected 

to computational content analysis and software such as VOSviewer was used to 

generate quantitative insights into the patterns of blockchain adoption and actor roles in 

higher education. Lastly, in the second phase, focus groups composed of students, 

academic staff, administrators, and external stakeholders employed Participatory Action 

Research (PAR) methods.  The focus groups utilised interactive activities, public voting, 

and digital tools to capture qualitative data on actor perceptions, blockchain applications, 

and adoption drivers. The grounded theory approach was applied to synthesise these 

data streams into a coherent conceptual model. 

The findings reveal several critical results: (1) Currently, students and institutional 

administrators prevail in the discourse and practices of blockchain in HE, while capture 

by the under presence of faculty, alumni, and regulatory bodies; (2) Key adoption drivers 

considered include decentralisation, transparency, co-creation of value, and data 

security; (3) There is a mismatch between blockchain's technical affordances and its 

pedagogical uses, primarily generated by uneven actor participation. The validated 

Blockchain Adoption Drivers Model provides an exhaustive mapping of blockchain 

capabilities against HE actor needs and activities. 

The study concludes that HE blockchain adoption is viable and transformative but 

requires a participatory model to engage all actors in the realisation of a digital 

democracy. If blockchain is inserted into the critical nodes of the HE value chain, 

accreditation, learning records, research dissemination, and community engagement, 

institutions can overcome the current limitations of governance and value distribution. 

Such a shift from centralised control to decentralised and co-governed ecosystems is 

feasible and necessary for fostering sustainable innovation in the sector. 
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The contribution of the study lies in empirically validating the Blockchain Adoption Model 

for Higher Education it proposed, integrating theoretical, technical, and participatory 

components. It constitutes a framework for institutions wishing to responsibly and 

inclusively implement blockchain technologies. Additionally, this research advances 

understanding of how emerging technologies can enable democratic transformation of 

education, thereby making it a valuable reference for policymakers, researchers, and 

institutional leaders. 

Keywords: Blockchain adoption, Participatory Governance, Decentralisation, Higher 
Education, digital democracy.  
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CHAPTER 1 : INTRODUCTION 

1.1 Introduction 

This study pertains to a PhD program in informatics and responds to Son-Turan 

(2022:16), who calls for the exploration of the game-changing power of blockchain in 

business models and value propositions of Higher Education Institutions (HEIs). 

Blockchain is gaining popularity in Higher Education (HE) (Mikroyannidis et al., 2020). 

Its decentralised nature offers new solutions to institutional problems, and scholars see 

blockchain research as a growing field (Bodó et al., 2018; McArthur, 2018; Leible et al., 

2019; Ogrutan, 2020; Dinh & al., 2021).  

1.2 Background 

1.2.1 Defining blockchain and its institutional promise 

Blockchain, introduced by Nakamoto (2008) for Bitcoin, is a distributed ledger technology 

(DLT) that enables secure, tamper-proof transactions without reliance on a single 

intermediary (Ogrutan, 2020; Lizcano et al., 2019). Through cryptographic protocols and 

consensus mechanisms, blockchain affords verifiable data integrity and process 

transparency, addressing long-standing trust and security limitations of centralised 

information systems (Leible et al., 2019; Dai et al., 2019; Wüst & Gervais, 2018). Beyond 

its technical architecture, scholars emphasise blockchain’s socio-institutional appeal: it 

can support “digital democracy” by enabling peer-to-peer coordination and participatory 

decision-making independent of traditional authorities (Kosmarski, 2020; Chen et al., 

2018; Xu et al., 2023). Furthermore, Kosmarski (2020: 14) asserts that: “The appeal of 

blockchain to industry and academia builds upon the promise to make data reliable, 

immutable, transparent, and decentralised. However, it is not the data handling but the 

social appeal of blockchain that has attracted the attention of academia. Principal 

advantages of blockchain in this perspective, apart from the immutability and verifiability 

of data, are the guarantee of trust in the trustless environment and successful peer-to-

peer interactions without the need for a central governing authority.” Accordingly, 

blockchain is both a technology and a philosophy of coordination, inviting adoption 

frameworks that integrate technical affordances with organisational governance and 

culture. 

1.2.2 Blockchain adoption in higher education 

In HE, blockchain discourse often foregrounds features, immutability, smart contracts, 

and verifiable credentials, yet institutional uptake remains fragmented (Lizcano et al., 
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2019; Walsh et al., 2021). Early adoptions in finance and supply chains outpaced 

systematic exploration in HE (Son-Turan, 2022; Loukil et al., 2021), where projects 

frequently report what was piloted but not why specific features or chain types were 

selected, nor how choices mapped to pedagogical and governance needs (Chen et al., 

2018; Mohammad & Vargas, 2022; Kosmarski, 2020). This results in an affordance-use 

mismatch and uneven actor participation across initiatives. 

This thesis responds by centring Blockchain Adoption Drivers, decentralisation, 

transparency, co-creation of value, and data security, and systematically mapping them 

to value-chain activities and actor expectations (students, academic staff, administrators, 

alumni, regulators, industry, communities). The outcome is a Blockchain Adoption Model 

for Higher Education that treats adoption as a socio-technical and participatory process 

rather than a purely technical rollout. 

1.2.3 Participatory governance as a design principle 

Centralised HE governance structures often under-represent key stakeholders in 

decisions where institutional value is created and distributed, leading to legitimacy and 

implementation deficits (Mačiulienė & Skaržauskienė, 2021; Son-Turan, 2022). In this 

study, participatory governance is an organising design principle, not a post-hoc add-on. 

Two moves operationalise this principle: (i) computational content analysis establishes 

a baseline of discursive participation in the HE-blockchain literature, revealing dominant 

and marginalised voices; and (ii) Participatory Action Research (PAR) focus groups, 

students, academics, administrators, and external stakeholders, surface perceived 

benefits, risks, and necessary conditions for legitimate adoption. A thematic synthesis 

then specifies governance mechanisms (e.g., voting, quorum, dispute resolution, role-

based permissions, oversight) co-designed with those who will use and be governed by 

them. In short, governance legitimacy is treated as a design variable, with participatory 

routines embedded where stakes are highest (e.g., credential standards, assessment 

policies, data-sharing agreements), while automation streamlines routine execution 

(e.g., issuing/verifying learning records). 

 

1.2.4 Decentralisation: calibrated distribution 

For HE contexts bounded by statutory compliance, quality assurance, and ethics, 

decentralisation must be calibrated. The model distinguishes between: (a) decentralising 

records (verifiable credentials, research provenance), (b) decentralising rules (smart-

contract workflows with human override), and (c) decentralising governance (multi-
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stakeholder voting and delegated authority with transparent audit trails). Value 

materialises where decentralisation addresses concrete frictions: reducing reconciliation 

across siloed systems; enabling portable, privacy-preserving learning records; tracing 

accreditation and funding decisions; and recognising broader academic labour (peer 

review, community-engaged scholarship). Absent participatory governance, however, 

decentralisation risks re-encoding central power “in cryptographic form”. Hence the 

coupling of distributed architectures with inclusive decision rights and clear accountability 

(Leible et al., 2019; Dai et al., 2019; Kosmarski, 2020). 

1.2.5 The higher education value chain: challenges and opportunities 

HEIs are better conceived as multi-actor value chains than as single organisations. Value 

is co-produced across admissions, teaching and learning, student support, research and 

innovation, external partnerships, and community engagement. Centralisation has 

yielded speed and compliance, but often at the expense of transparency, 

responsiveness, and shared ownership, manifest in concerns about accreditation 

consistency, opaque decision-making, and uneven recognition of contributions (Duarte, 

2015; Wüst & Gervais, 2018; Son-Turan, 2022). Three intersecting challenges frame the 

problem: 

1. Participation asymmetries  

Dominant actors steer agendas while faculty, alumni, regulators, and communities are 
peripheral, constraining problem definition and solution design. 

2. Governance opacity  

Critical processes (credit recognition, assessment change, and funding allocation) lack 
real-time visibility and auditability for affected stakeholders. 

3. Fragmented information ecosystems  

Disparate systems limit interoperability and verifiability, elevating administrative burden 
and eroding trust. 

A carefully governed blockchain architecture can address these challenges by aligning 

incentives, increasing traceability, and making value co-creation legible and accountable 

(Tapscott & Tapscott, 2017a; Walsh et al., 2021; Son-Turan, 2022). 

 

1.2.6 Blockchain vs value chain: the investigated phenomenon 

While both blockchain and value-chain theories concern value creation, they differ in 

coordination logics. Traditional value chains privilege central control to manage 

procurement, production, and distribution for competitive advantage (Smith & 
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Fairbrother, 2021; Krippendorff, 2022), but often lack transparency, equitable 

participation, and robust accountability (Son-Turan, 2022). Blockchain-enabled 

coordination redistributes verification and decision rights via cryptographic consensus, 

enabling trustworthy peer-to-peer interaction (Leible et al., 2019; Dai et al., 2019; Chen 

et al., 2018). Consequently, blockchain can democratise the centralised HE value chain 

into a more decentralised and inclusive value-creation system aligned with contemporary 

goals of participatory governance (Molopa & Cronjé, 2024; Son-Turan, 2022). 

1.2.7 Digital democracy as normative horizon 

This study’s normative horizon is digital democracy in HE, a condition where 

stakeholders have meaningful voice, verifiable visibility into consequential processes, 

and credible mechanisms to shape outcomes (Kosmarski, 2020). The validated 

Blockchain Adoption Drivers Model operationalises this horizon at critical nodes: 

1. Accreditation and quality assurance: Append-only records of standards alignment, 
programme changes, external reviews; role-based voting with auditable justifications. 

2. Learning records and recognition: Portable, verifiable credentials; recognition of micro-
learning and community-engaged work; privacy-preserving verification. 

3. Research dissemination and provenance: Timestamped artefacts, contributor 
attribution, grant-disbursement trails, open-review workflows. 

4. Community engagement and partnerships: Transparent tracking of commitments, 
outcomes, and resource flows; stakeholder voting on priorities within agreed mandates. 

Across nodes, the model specifies adoption drivers, actor roles, governance routines, 

and data/standards requirements, converting democratic principles into implementable 

design (Tapscott & Tapscott, 2017a; Walsh et al., 2021). 

1.3 Problem Statement 

HEIS do not benefit from the full value chain as it is not open to value chain actor 

participation. One of the reasons is that participants do not have the time or willingness 

to participate actively in voting, discussion, and the daily operations of the organisation 

(Kosmarski, 2020). Blockchain can change this. In addition, literature shows that 

blockchain adoption drivers are not fully investigated in diverse contexts such as HE, as 

outlined by Son-Turan (2022).  

Practically, Higher Education Institutions (HEIs) continue to operate within centralised 

value chain structures  (Son-Turan, 2022)  that inherently limit broad stakeholder 

participation in institutional processes and decision-making (Mačiulienė and 

Skaržauskienė, 2021). This conventional approach often results in a partial and 
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fragmentary engagement with critical challenges, such as sustainable development, 

academic projects, therefore hindering systemic change. Furthermore, such exclusions 

distort value creation and undermine the potential for fostering transparency, 

accountability, and innovation within the higher education ecosystem, as evidenced by 

issues like inconsistencies, concerns regarding accreditation and oversight, and a loss 

of trust in HEIs' value propositions  (Son-Turan, 2022). 

Although blockchain technology, as a decentralised and distributed ledger technology 

(DLT) (Kosmarski, 2020; Son-Turan, 2022; Naumova et al, 2019; Wüst and Gervais, 

2018), offers the promise of verifiable, permanent, and transparent data handling (Wüst 

and Gervais, 2018).  By facilitating peer-to-peer interactions with a central governing 

body, its integration into higher education business models remains fragmented and 

unsystematic (Kosmasrski, 2020). It can be concluded that reported blockchain projects 

in higher education focus on features of the technology, with little evidence of how the 

blockchain features were selected.  Furthermore, insufficient evidence on how the type 

of blockchain adopted is selected.  As a result, the process of adopting blockchain shows 

little to no democratic approach to adopting blockchain in the value chain. Thus, the 

adoption models used for blockchain adoption are not true to blockchain as a 

philosophical endeavour.  

Consequently, key stakeholders, including alumni, faculty, industry, and broader 

communities, are frequently lacking representation or are entirely absent in current HE 

values chains. This oversight leads to lost opportunities for effective value co-creation 

among these diverse actors, which is crucial for enhancing quality and democratising 

governance across the educational landscape  (Son-Turan, 2022; Mačiulienė and 

Skaržauskienė, 2021). 

Philosophically, the prevailing models of value generation in higher education are deeply 

rooted in hierarchical, technocratic logic, which inherently privileges institutional authority 

and often leads to the marginalisation of the lived experiences, knowledge contributions, 

and agency of diverse actors  (Son-Turan, 2022; Mačiulienė and Skaržauskienė, 2021). 

This reflects a profound philosophical tension between traditional, centralised systems 

of control (Wüst and Gervais, 2018; Kosmarski, 2020), and emerging calls for 

decentralised, participatory epistemologies that align with digital democratic principles 

(Kosmarski, 2020). 

It can therefore be concluded that the advent of blockchain technology, particularly 

through concepts like Decentralised Autonomous Organisations (DAOs), explicitly aims 

to radically restructure academic governance to foster open science and transparent 

decision-making. The onus, therefore, is on how we can rethink the social construction 
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of technology in education, and how blockchain can be ethically and successfully 

adopted to promote genuine democratic participation as well as equitable value 

distribution in a knowledge society. 

1.4 Aim, questions and objectives 

Table 1.1 below outlines the study aim, question, objectives, and the two stages of this 

study.    

1.4.1 Aim of the study 

This study aims to demonstrate how Blockchain Adoption Drivers can be used to 

democratise the HE value chain. This aim sets the foundation for the subsequent 

research questions and objectives, emphasising the impactful potential of blockchain 

technology in an educational context. 

1.4.2 Research Questions and Objectives 

Question 1: What are the Blockchain Adoption Drivers for HE? 

This study adapted the Blockchain Adoption Drivers model to democratise the HE value 

chain through a critical realist approach. This approach looks at Mechanisms, Contexts, 

and Outcomes (MCO). Each question and corresponding objective are systematically 

explored, and the aim is validated within the MCO realist framework. Here is how each 

question relates to Table 1.1: 

Research Question 1: How are the Drivers of Blockchain Adoption in Higher Education? 

Objective 1: To Characterize the Motives behind adoption of blockchain. 

It was needed to comprehend the factors that motivated the adoption of blockchain in 

HE. The discovery of these drivers led the researcher to establish the enablers or the 

impediments to implementing blockchain technology in institutions of higher learning. 

These drivers worked in the institutional, technological and regulatory environment. The 

identification of these environments was used to determine the best environments that 

blockchain could be successfully incorporated. This analysis in detail was a good basis 

upon which blockchain can be integrated into the HE value chain. 

Sub-question 1.1: What are the Stakeholders of Blockchain Adoption in Higher 

Education? 

Objective 1.1: To Determine the Actors of the Value Creation in Blockchain. 
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By determining the stakeholders who participated in the adoption of blockchain, I 

understood the roles, interests and influence of the stakeholders as facilitators or 

inhibitors of the technology. These actors worked under different institutional 

environments and were differently interested in the adoption process influenced by 

different organisational cultures and policies. Discussing this question provided greater 

information about the ecosystem and the role played by various interested parties in the 

value generation in HE. 

Sub-question 1. 2 What are the Higher Education Value Chain Activities that are 

Blockchain-Enabled? 

Goal 1.2: To Discover Blockchain activity in the Higher Education Value Chain. 

This question has studied particular activities aided by blockchain and evaluated how it 

can increase the key affordances, including transparency, security, and efficiency. Such 

activities were incorporated in the current education practice and technologies. The 

mapping of these activities highlighted the position of blockchain and potential value 

addition and the general democratisation of the value chain. 

Sub-question 1.3: Who Are the Actors in Higher Education Value Chain Value 

Generation? 

Objective 1.3: To Map the Participants in the Value Creation within Higher Education. 

The discovery of the extended range of the actors of the chain of values assisted in 

gaining insight into the different mechanisms of value creation in HE. These actors 

operated on a broader scale, both academic, administrative and outside. It was possible 

to map these stakeholders and have an idea of the interaction and influence of 

blockchain adoption drivers with the HE ecosystem. 

Sub-question 1.4: What Higher Education Value Chain Are the Activities? 

Objective 1.4. To Map the Institutional Activities in the Higher Education Value Chain. 

The detailed knowledge of the operations within the value chain was essential because 

it could help to recognize the ways in which blockchain may improve the operations. 

These were activities that existed along with the existing practice and workflow 

educational processes. Mapping of the same outlined where blockchain might be 

incorporated in adding value, enhancing efficiency, and facilitating democratisation. 
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Research Question 2: How the Democratisation of the Higher Education Value Chain 

was Made possible through Blockchain Adoption Drivers? 

The Question 2: When the Drivers of Blockchain Adoption Premated Democratisation in 

Higher Education? 

This question explored how the drivers of blockchain adoption led to democratising the 

HE value chain. These drivers functioned under specific conditions and contexts that 

either enabled or hindered democratisation. By identifying these factors, the researcher 

uncovered best practices, potential barriers, and critical success factors for the effective 

implementation of blockchain technology. 

Sub-question 2.1: What are the Adoption Drivers for the Activities? 

Objective 2.1: To Map the Value Chain Actors’ Adoption Drivers to the Blockchain 

Adoption Drivers 

Mapping the adoption drivers to specific activities helped understand how blockchain 

was effectively applied. These drivers operated within the activities and institutions of the 

value chain. Aligning them ensured that blockchain technology met the needs of value 

chain actors and functioned optimally. 

Sub-question 2.2: What Kind of Blockchain Did the Higher Education Value Chain Need? 

Objective 2.2: To Determine the Appropriate Blockchain Solution for Higher Education 

This question aimed to identify the specific type of blockchain technology that best suited 

the needs of the HE value chain. By understanding the unique requirements and 

challenges of HEIs, the study recommended a blockchain solution that enhanced 

efficiency, security, and transparency while promoting democratisation across the value 

chain. 
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Table 1.1: Aim, Questions and Objectives 

This study will show how the Blockchain Adoption Drivers model can be used to 
democratise the HE value chain. 

  Questions   Objectives 

1.1.1 Question 1: What are the 

Blockchain Adoption Drivers for 

HE? 

1.2.1 Objective 1: To portray Blockchain 

Adoption Drivers for HE. 

1.1.2 Sub-question 1.1: Who are the HE 

Blockchain Actors? 

1.2.2 Sub-objective 1.1: To map the 

blockchain actors in HE value 

generation. 

1.1.3 Sub-question 1.2: What are the HE 

blockchain activities on the HE 

value chain? 

1.2.3 Sub-objective 1.2: To map the HE 

blockchain activities on the HE value 

chain. 

1.1.4 Sub-question 1.3: Who are the 

value chain actors in HE value 

generation? 

1.2.4 Sub-objective 1.3: To map the value 

chain actors in HE value generation. 

1.1.5 Sub-question 1.4: What are the HE 

value chain activities on the HE 

value chain? 

1.2.5 Sub-objective 1.4: To map the HE 

value chain activities on the HE value 

chain. 

1.1.6 Question 2: Under what 

circumstances do Blockchain 

Adoption Drivers meet the HE value 

chain actors’ democratisation? 

1.2.6 Objective 2: To corroborate the 

circumstances under which 

blockchain the Blockchain Adoption 

Drivers drive HE value chain 

democratisation.  

1.1.7 Sub-question 2.1: What adoption 

drivers are required for the value 

chain activities? 

1.2.7 Sub-objective 2.1: To map the value 

chain actors’ adoption drivers to the 

relevant Blockchain Adoption Drivers. 

1.1.8 Sub-question 2.2: What type of 

blockchain does the HE value chain 

require? 

1.2.8 Sub-objective 2.2: To map the type of 

blockchain required for the HE value 

chain. 
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Source: Author’s Construct 

The questions and objectives in Table 1.1 are coherent and relevant. Each question links 

to its corresponding objective, so the research is focused and purposeful. The 

progression from blockchain adoption drivers to actors, activities and necessary 

conditions for democratisation is a logical approach to the research problem. 

1.5 Research gap and study focus 

Despite strong theoretical promise in the literature, evidence from HE indicates 

fragmented, feature-led pilots with limited justification for design choices and insufficient 

inclusion of underrepresented actors (Son-Turan, 2022; Chen et al., 2018). This study 

addresses the gap by (i) empirically mapping discourse and actor salience through 

computational analysis (VOSviewer was used); (ii) eliciting multi-actor requirements and 

legitimacy conditions via PAR; and (iii) synthesising insights through grounded theory 

into a Higher Education Blockchain Adoption Drivers Framework. The framework aligns 

adoption drivers with value-chain activities and decision rights, coupling decentralised 

architectures with participatory governance to achieve trustworthy, auditable, and 

inclusive institutional transformation (Naumova et al., 2019; Wüst & Gervais, 2018; 

Kosmarski, 2020). 

1.6 Summary of the Study 

1.6.1 Chapter One 

The chapter presents the major concepts of the research. It describes the background, 

research problem, goal, objectives and guiding questions. It also gives the outline of the 

research and gives a general understanding of how each chapter plays a role in the 

study. 

1.6.2 Chapter Two 

In Chapter Two, the literature review is given, which describes the process of 

implementing new technologies into institutions like blockchain. Rogers (2003) defines 

technology adoption as the process by which the users receive and start using new 

innovations. This paper uses the concept in higher education to learn the application of 

blockchain technology in universities. 

The article explored blockchain adoption trends through systematic literature review 

(SLR) which is described by Kitchenham et al. (2009) as the systematic approach to 

locating, assessing, and interpreting all the available information on a topic. Section two 
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of this chapter presents the Higher Education Blockchain Adoption Drivers Framework 

by Molopa and Cronje (2024). The model allows mapping blockchain adoption drivers in 

higher education and value chain adoption drivers, which leads to the determination of 

the main drivers of blockchain adoption in higher education settings.  

1.6.3 Chapter Three 

In Chapter Three, the research design and methods are explained. Data were collected 

and analysed through a mixed-method approach, which is a conglomeration of both 

qualitative and quantitative strategies (Creswell and Plano Clark, 2018). The qualitative 

section used principles of Participatory Action Research (PAR) of which participants 

were co-creators of knowledge (Reason and Bradbury, 2008). 

The data were collected through focus groups, interactive sessions and digital tools like 

Google Forms. Others who represented other fields of knowledge such as design, 

government, journalism, information technology, and fashion were also taking part in the 

open and private voting. This is what made it very inclusive at the same time making the 

participants of varying degrees of experience express their views freely with the data 

being reliable and valid. 

1.6.4 Chapter Four 

Chapter Four will be the discussion of the results of data gathered in the focus groups. 

The results have been displayed in answer to the research questions to facilitate 

understanding and conformity. 

1.6.5 Chapter Five 

Chapter Five combines the results in a way that gives a discussion and conclusion. It 

contrasts the key blockchain adoption drivers found in the literature and the participants. 

The relationships were evaluated through the application of a composite scoring method 

where a variety of scores were bundled together to create one standard score against 

which they could be compared (Corrente et al., 2025) to determine the relationships 

between actors, activities, and the type of blockchain used in higher education. 

The validated outcomes were further projected onto the Higher Education Blockchain 

Adoption Drivers Framework (Molopa and Cronje, 2024), which showed that the 

framework is used.  
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The study creates and tests a research model that helps institutions map their adoption 

preparedness, recognise the drivers of adoption that are active in their value chain, and 

identify the location where blockchain may have the strongest impact on the institution. 

1.6.6 Chapter Six 

Chapter Six summarises the contributions of the study, its limitations, recommendations 

and conclusive reflections.  



 
30 

CHAPTER 2 : LITERATURE REVIEW 

2.1 Introduction 

This chapter establishes its foundation through the adoption of a systematic literature 

review (SLR) process published by the author of this thesis as a component of the 

literature review for this PhD study (Molopa & Cronjé, 2024) . This study provides the 

methodological basis for this literature review. From this process, 27 items were 

identified that highlight higher education blockchain studies published over the past five 

years. Additionally, 33 items were collected that specifically address the implementation 

of value chains in higher education over the past decade.  Literature items were sourced 

from reputable academic databases, including SpringerLink, Web of Science, and 

Scopus. The detailed process of item selection, including the search strings and inclusion 

criteria employed, is documented comprehensively in Molopa & Cronjé, (2024). 

In Section 1, these items collectively serve to answer this study’s research questions, 

Research Question 1 and Research Question 2, thereby supporting the development of 

the conceptual framework. The selected literature thus provides both thematic insights 

and empirical grounding for the study. 

Section 2 extends the discussion by examining the core principles of adoption theory as 

they intersect with blockchain applications in the higher education value chain. This 

section highlights the participatory nature of adoption and further demonstrates 

convergence by mapping the interrelationships between the Blockchain Adoption Drivers 

Model, adoption theory, critical realism as the study’s ontological stance, and the guiding 

research questions.  

The author of this thesis published the outcome of the SLR that is used in full in this 

study. The full details of the publication are: 

Molopa, S.T. & Cronjé, J. 2024. Research on Blockchain Adoption in Higher Education: 

A Systematic Review and Conceptual Model. In Advances in Information and 

Communication. Springer Science and Business Media Deutschland GmbH: 110–130. 

https://link.springer.com/book/10.1007/978-3-031-53963-3. 

The article in its entirety forms part of this thesis as provided for in Figure 2.1 by the 

publisher. The link gives the authors the licence to use the full article in this thesis. 

 

https://cputacza-my.sharepoint.com/:b:/g/personal/molopas_cput_ac_za/EYyed0DCtt9NtCYsNiLDA8UB6kPEoOoWS9SvUtW6DWNF-g?e=u1Byl9
https://link.springer.com/book/10.1007/978-3-031-53963-3
https://cputacza-my.sharepoint.com/:b:/g/personal/molopas_cput_ac_za/EaUPcsoeMWJIrdaG0iNmvlQB0dEgkixc-8t-3soK7t7IFg?e=wW0RvR
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Figure 2.1: Springer Nature: Reuse in an Author’s Dissertation or Thesis: Snapshot from the 
website  

Source: Springer Nature (2024) 

 

2.2 Section 1: Research Questions – Literature Findings  (Molopa & Cronjé, 2024).  

This section draws from the 27 literature items of Delgado-Von-Eitzen (2021), as adapted 

and applied by Molopa & Cronjé (2024: 111).  The researcher uses the Antcon system 

to identify the Actors and activities of the higher education blockchain and value chain 

from the data items retrieved from the SLR process accessed in this link.  

2.2.1 Research Question 1: What are the HE blockchain adoption drivers? 

Research question 1 is extracted from the 27 SLR items retrieved from different 

databases. In this regard, the AntConc computational content analysis was used to 

determine the higher education Blockchain actors and their activities. Furthermore, 

Value Chain actors and their activities are deduced (Smith, 2022).   

2.2.2 Sub-Question 1.1 & 1.2 Literature: Blockchain Actors in Higher Education. 

As blockchain evolves into a reality, it becomes clear how this technology will continue 

to disrupt higher learning institutions. From its cryptocurrency background, blockchain 

offers a secure, transparent, and decentralised method of recording and managing 

educational data, which could transform institutions. Nevertheless, to grasp this potential 

clearly, one has to define who the major protagonists are within this emerging 

environment and what they do. These questions will be addressed in this section, 

although the main sub-questions that will be answered include Sub-Question 1.1, Who, 

and Sub-Question 1.2: What do they do within the context of Higher Education? 

Studies published over the past few years embrace the role that universities, enrolled 

learners, executives, and other HEIs players like accreditation agencies and employers 

play in the blockchain HEIs system (Capetillo et al., 2022; Guo et al., 2021; Turkanović 

https://cputacza-my.sharepoint.com/:x:/g/personal/molopas_cput_ac_za/EYST8vaD7StEs6xvXUS-yJoBs0dRuu7nwi5L5kBTRV6Izw?e=jFqnIA
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et al., 2018). Such changes, which could be made possible by the application of 

blockchain, have been pointed out in the following studies: Analysing these actors’ 

functions and relations is essential for prescribing in which ways blockchain could 

potentially impact higher education in the future years, including serving as a guiding 

framework for academicians and practitioners. 

2.2.2.1 Higher Education Blockchain Actors 

The emergence of blockchain technology has disrupted numerous sectors, including 

higher education. Various stakeholders with distinctive perspectives combine efforts to 

examine and exploit blockchain's transformational power in learning domains.  

 

 

Figure 2.2: Higher Education Blockchain Actors Scale of Occurrence 

 

This phenomenon represents a shift not just in terms of conventional patterns for 

teaching but also invites various entities whose joint efforts can increase the use and 

incorporation of blockchains. 
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This trend is acknowledged by educational institutions that play a leading role in this 

process. They understand that it is important to simplify procedures, improve safety, and 

confront issues such as degree fraud, managerial ineffectiveness, and the unavailability 

of schooling for all. Universities and colleges devote time to research, engage with 

suppliers of technology and test blockchain solutions to create more efficient and clear 

learning environments (Chen et al., 2023). 

A new breed of blockchain users is arising from higher education. These students aspire 

to get secure and verifiable digital qualifications that honestly portray their skill sets and 

accomplishments. In addition, they require personalised learning experiences that suit 

their distinct requirements and ambitions; they want to have more control and ownership 

over their own educational information (Chen et al., 2018; Grech & Camilleri, 2019). Not 

only do these platforms influence how education will be conducted in future, but they 

also help usher in a new era of educational empowerment (Turkanović et al., 2018). 

To put it another way, students, who are the end consumers of these innovations, are 

increasingly asking for secure and verifiable digital diplomas which truly exhibit what they 

can do and what they have achieved. They long for a learning experience tailored to their 

needs and dreams, desiring more ownership of their educational information. As stated 

by the World Economic Forum (2020), this insatiable demand is fuelled by the 

development of blockchain-based platforms that give learners portable credentials they 

can trust and personalised learning paths. 

Moreover, faculty members and researchers also embrace blockchain technology to 

augment their work. Using an unchangeable ledger from blockchain technology, 

researchers have created academic records resistant to manipulation, tracked the origin 

of research data throughout time, and stimulated interinstitutional and interdisciplinary 

cooperation. Additionally, Grech and Camilleri (2019) assert that it is possible that 

“blockchain could transform research” because it promotes trust by way of securing the 

integrity of data or materials, makes it easily accessible, thereby ensuring accountability 

among researchers, and makes everything clear in terms of information sharing among 

researchers (Grech & Camilleri, 2019). In addition, the emergence of new teaching-

learning practices that capitalise on blockchain could reshape how students acquire 

knowledge and interact with learning materials altogether (Huang et al., 2021). 

Universities, professional bodies, and certification providers are searching for solutions 

based on blockchain that will simplify the process of issuing and verifying credentials. 

This lessens the administrative load and allows students to have digital certificates that 

can be verified and shared with prospective employers or educational institutions. This 
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move towards digital credentials, as proposed by MIT Technology Review (2022), is 

transforming our understanding of academic success. 

Table 2.1: Blockchain Actor Activities  

# Blockchain Actors Ecosystem  Activities  

1 Educational Institutions  

(Chen, G., Xu, B., Lu, M., & Chen, N. S., 

2023; World Economic Forum., 2020). 

Universities, colleges, and other 

educational providers exploring 

blockchain solutions. 

2 Students  

(Chen, G., Xu, B., Lu, M., & Chen, N. S., 

2023; World Economic Forum., 2020). 

Learners who demand secure, 

verifiable credentials and 

personalised learning experiences. 

3 Faculty and Researchers  

(Grech, A., & Camilleri, A. F., 2019; 

Huang, Y., Lu, Y., Wang, N., & Zhu, H., 

2021). 

Educators and researchers 

leveraging blockchain for academic 

records, research data provenance, 

and collaboration. 

4 Credential Issuers  

(MIT Technology Review., 2022). 

Organisations issuing academic 

credentials are exploring blockchain-

based verification solutions. 

5 Employers  

(IBM., 2021). 

Companies and organisations 

seeking to verify credentials and 

assess candidate qualifications using 

blockchain. 

6 Technology Providers  

(Sony Global Education., 2018) 

Companies developing and delivering 

blockchain solutions for the education 

sector. 

7 Investors and Philanthropists  

(World Bank., 2018) 

Individuals and organisations funding 

blockchain research and 

development in education 

8 Policymakers and Regulators 

(Organisation for Economic Co-

operation and Development (OECD)., 

2019) 

Government bodies are creating 

supportive regulatory environments 

for blockchain adoption in education 
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# Blockchain Actors Ecosystem  Activities  

9 Miners/Validators  

(Fisch, E., 2019; Buterin, V., 2022). 

Responsible for creating new blocks 

on the blockchain through Proof of 

Work (PoW) or Proof of Stake (PoS) 

mechanisms. 

10 Nodes  

(Zheng, 2017) 

The foundation of the blockchain 

network, maintaining ledgers and 

validating transactions. 

11 Developers  

(Werner, Perez, D & Gudgeon, , 2019; 

Atzei, Bartoletti  & Cimoli, 2017) 

Innovators creating blockchain 

protocols, decentralised applications 

(dApps), and smart contracts 

12 Users  

(Huckle, Bhattacharya, White & Beloff, 

2016) 

Individuals and organisations use 

blockchain for various purposes. 

13 Exchanges  

(Fan, Xiao & Wang, 2023; Gandal, 

Hamrick, Moore & Oberman, 2018) 

Platforms facilitating the exchange of 

cryptocurrencies 

14 Wallet Providers  

(Karame, G. O., Androulaki, E., & 

Capkun, S, 2012, May) 

Services offering secure storage 

solutions for cryptocurrencies. 

15 Blockchain Communities  

(Nakamoto, S., 2008) 

Groups promoting and advocating for 

blockchain adoption and education. 

16 dApp Enthusiasts: Advocates of 

Decentralisation 

Individuals who adopt the 

decentralised nature of blockchain 

17 Passive Beneficiaries: Indirect Users of 

Blockchain 

Individuals indirectly benefit from 

blockchain technology without even 

realising it 
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# Blockchain Actors Ecosystem  Activities  

18 Expanding User Base: Businesses, 

Governments, and Non-Profits 

Organisations increasingly exploring 

the potential of blockchain technology 

to streamline their operations 

19 Credential issuers, Professional bodies, 

and certification providers. 

Institutions exploring blockchain-

based solutions to streamline the 

issuance and verification of 

credentials 

Source: Author’s Construct 

 

2.2.2.2 dApp Enthusiasts: Advocates of Decentralisation. 

Another significant group of users are dApp enthusiasts, individuals who involve the 

decentralised nature of blockchain to interact with applications that operate outside the 

control of any single entity. People are attracted by the opportunities of applying 

blockchain-based applications for handling various operations, including decentralised 

finance (DeFi), supply chain management, and other purposes (Chen et al., 2022; Schär, 

2021). It is ultimately important to improve their interaction with dApps and drive 

increased demand for decentralised applications (Tasatanattakool & Techapanupreeda, 

2018). 

2.2.2.3 Passive Beneficiaries: Indirect Users of Blockchain 

In addition to these players, millions of users who do not even know, are served by 

blockchain services daily. They are the passive receivers who get profit from the 

distributed ledgers, the buyers who interact with the goods and services provided by 

organisations using the blockchain supply chain, or the patients who use the blockchain-

based health systems for storing their records (Kuo et al., 2017; Casini & Roccetti, 2020). 

The above experiences, as fleeting as they are, give a pointer to how this blockchain 

technology will revolutionise efficiency, reduce the incidence of fraud and enhance the 

levels of transparency and security in the real world Kshetri, 2018). 

2.2.2.4 Expanding User Base: Businesses, Governments, and Non-Profits 

As the maturation of the blockchain ecosystem is on the horizon, so is the growth and 

possible segregation of the users. New classes of users, including business enterprises, 
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governmental agencies, and non-profit organisations, are also looking at the possibilities 

of how the application of blockchain can transform them, how it can make them more 

efficient, effective, and transparent, and develop new opportunities of value. The 

adoption of blockchain solutions by their organisations will not only push the technology 

to the mainstream but also foster hard innovation and meaningful co-production for all 

users (Zarandi et al., 2022; Treiblmaier et al., 2021). 

Employers also appreciate using credentials as a talent acquisition tool through 

blockchain verification. They can help these credential issuers and educational 

institutions receive and validate academic records and learner skills more easily, thus 

offering a more efficient talent pipeline and a better-quality labour force, and thus, the 

increased deployment of blockchain credentialing by employers as supported by IBM 

(2021). 

Each of the identified issues can be solved by adopting specific technological solutions 

provided by technology providers experienced in the use of blockchain in education. 

Development of blockchain infrastructures, platforms, and tools is essential for 

supporting educational institutions in implementing and scaling blockchain initiatives. 

Given the prospect of blockchain in education, possible technological vendors in the 

future blockchain market are identified; for instance, Sony Global Education (2018). 

Due to the ability of blockchain to revolutionarily improve the learning landscape, make 

education available to all, and eventually make the educational process more equal or 

even fair, investors and philanthropists are willing to fund research, development and or 

implementation in this field. Their funding drives the speed of advancement and 

guarantees that those utilising blockchain technology are equally learning, regardless of 

the standard of living. For example, according to El Koshiry et al (2023), blockchain can 

catalyse change in education financing, opening new opportunities for populations with 

limited access to funding. 

Blockchain is a new form of technology, and the challenges stated above are within the 

focus of the policymakers and the regulators as they work hard to frame regulatory 

policies that would encourage innovation in the application of this technology to advance 

the human learning purpose while simultaneously promoting the protection of the rights 

of the learners and the defence of educational data. These activities are desirable to 

prevent the reckless application of blockchain technology in education and set the legal 

base for its proper usage, so regulatory frameworks require the consideration of 

innovation, learning protection and educational system integrity, which the Organisation 

for Economic Co-operation and Development OECD (2022) stressed. 
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2.2.3 Sub-Question 1.3 & 1.4 Literature: Value Chain Actors and Activities in Higher 
Education, Emerging Value Chain for Educational Model Context 

King and Erickson (2020) posited another insightful model for analysis, which is the 

“Emerging Value Chain for Educational Publishing,” as suggested by Xuemei and Martin 

(2013). The model helps identify actors and their interrelation in generating and 

distributing educational content. Nevertheless, critical evaluation leads to the 

identification of the strengths and the weaknesses in this framework, and as such, 

reflection in critical appreciation of the consequences of this framework for higher 

education institutions (HEIs) is deemed appropriate. 

2.2.3.1 Creation & Selection  

During this first stage, the main focus is on educational content, qualitatively defining 

topic selection, and defining subject matter experts. Teacher educators, curriculum 

developers, and authors are responsible for content relevance and quality, as confirmed 

by Sánchez-Gómez et al. (2022) and Czerniewicz et al. (2021). Still, this model does not 

capture the possible input from students who can also assess the relevance and interest 

of learning materials to add value to the model (Ahn et al., 2022). Cobo et al. (2019) 

propose that incorporating students when developing and choosing the content can 

improve the value proposition of the content and make it relevant to the learners. 

2.2.3.2 Development & Access  

IT professionals, educational technology experts and librarians participate in developing 

and enhancing education modalities and resources as identified by (Czerniewicz et al., 

2021) roles. This phase is really important to deliver content that is accessible and easily 

interactive for the user. However, the role of additional participants may be added, for 

instance, instructional designers to check whether the necessary educational materials 

are maximally properly developed and oriented towards achieving learning objectives 

(Sun & Liu, 2023; Al-Azawei et al., 2017). Furthermore, the use of blockchain technology 

has the potential to improve the security and the verifiability of education credential 

documents, about which there are issues with credential fraud (Capetillo et al., 2022) 

2.2.3.3 Aggregation  

It is the role of content managers and educational consultants to gather and incorporate 

content for the market and institutions, as noted by King and Erickson in their 2020 

publication. This phase requires synthesis, though it embodies compendialisation 

whereby contents from different sources are collected and customised to fit particular 
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audiences. However, the model does not consider the educational publishers who act 

more often as collectors and distributors of educational content. Thompson (2019) says 

that marketing knowledge, distribution experience, and skills in IP can bring significant 

value to the process. 

2.2.3.4 Search & Discovery  

In this phase, particular attention is paid to the issue of how to make educational content 

more recognisable with the help of the marketing staff and web developers. However, 

there is no significant focus on the role of libraries and library professionals in the given 

model, though they are experts in collecting, organising, and disseminating educational 

literature for students and professors (Cobo et al., 2019). AI Applications can enhance 

search and discovery through filters created for learners’ preferences and learning styles 

(Ahn et al., 2022; Zawacki-Richter et al., 2019). 

2.2.3.5 Authority & Relevance Fulfilment  

For this purpose, the academic reviewers and the quality assurance teams are 

responsible for the authority, relevance, and educational standards of the content. This 

phase is critical in providing the basic safety and effectiveness of the issued materials in 

the educational processes. Nevertheless, it is noted that the same model could benefit 

from the implementation of a continuous feedback loop that would facilitate the 

assessment of the effectiveness of the content depending on the inputs received from 

the users, as well as depending on the current trends in educational changes (Al-Azawei 

et al., 2017); Czerniewicz et al., 2021). 
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Figure 2.3: Higher Education Value Chain Actors Scale of Occurrence 

 

2.2.3.6 Secondary Support Services  

The model considers secondary support services like top management, human 

resources and technology management personnel. The above services are crucial for 

the smooth running of educational institutions and complement the basic educational 

process. Nevertheless, the model could include other essential stakeholders, for 

example, alumni, who can speak about the reputation and the efficiency of the 

educational activity of the institution (Sánchez-Gómez et al., 2020). 

2.2.3.7 Primary Support Services  

This category includes several diverse activities directly related to core educational 

services. These activity areas are technology management, networking/relationship 
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management, content development/management, procurement management, author 

support, and academic institution administration. However, in designing the model, it 

does not attempt to analyse in detail the functional responsibilities of the actors within 

each activity. Following the work of Thompson (2019), it might be interesting to get more 

nuanced with these roles and investigate how such activities create value within HEIs. 

Using the “Emerging Value Chain for Educational Publishing” model, the research 

proposes a clear identification of actors whose activities are important for producing and 

distributing knowledge. Nevertheless, the analysis shows that more research should be 

done, and suggestions should be made to fine-tune and expand them to qualify as useful 

frameworks in the current and complex environment of higher education. The inclusion 

of student views expands the concept. It includes instructional designers, educational 

publishers, libraries, Artificial Intelligence, feedback journey and other stakeholders, 

making the model more nuanced and fully dressed for the higher education value 

creation map in Molopa and Conje (2024). 

2.2.3.8 Legislation as an actor (philosophical paradigm and blockchain) 

University statutes may proscribe specific activities, but it is important to understand that 

the make-up of the higher education value chain can be considerably different depending 

on parameters like size, geographical location, mission, and strategic direction of the 

institution. Such a variation depicts the flexibility that educational institutions have to 

conform to various operations and strategies due to objectives and environmental 

factors. An appreciation of these changes is essential for comprehending dynamics in 

the higher education sector based on understanding how various components will 

function to support the educational process and, ultimately, the benefit of institutional 

success. There are several well-known actors across the value chain in higher education.  

As mentioned by Ahn et al. in 2022, the customer or the core recipient of the value and 

the service, namely the students, are at the centre of the value delivery process and 

central to the whole value chain exercise; their needs and educational outcomes are the 

ultimate focus. Professors and instructors play an important role in disseminating 

knowledge and designing the curriculum, as noted by Daniel in 2020. Employees from 

clerks to technicians are responsible for running the institution, according to Clegg & 

Rowland, who published their work in 2020.  

Producers define the goals and oversee the allocation of the resources as postulated by 

De Wit et al. in 2022. They also come in handy in fundraising for the school’s projects 

and identifying industries, a role which was explained by Lauret and Miozzo in a 2021 
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publication. As noted by Bougroug et al., government and funding policy affect funding 

and policy. Bougroug et al., in 2020, illustrated that employers matter to end-users 

through the skills of the graduates, as highlighted by Trowler in 2023. Combined, these 

actors comprise the educational ecosystem and contribute to its performance. 

2.2.3.9 A Dynamic Collaboration 

The focal reason the concept of the higher education value chain is dependent is the 

need to foster proper relations among the many stakeholders involved. Knowledge-

based societies, from students to employers, have diverse self-interests and 

preferences. Therefore, building consensus on the mission and vision of the institution 

will facilitate higher value creation in this environment (Clegg & Rowland, 2020). 

The higher education environment is dynamic; therefore, the value chain composition 

may also change in the future. For instance, the shift towards online learning has led to 

such new actors as educational technology vendors and online course developers 

(Capetillo et al., 2022). HEIs must consider the possibility of the emergence of new 

stakeholders and their involvement in value-creation activity (De Wit et al., 2022).  

Encouraging the primary and secondary stakeholders to engage in critical dialogues on 

their places and contributions to the supply chain, HEIs will facilitate a vibrant, 

sustainable learning environment (Daniel, 2020). This makes possible the constant 

enhancement of the value chain through critical reflection and the evaluation of the 

necessary improvements and changes in collaboration and communication modes 

(Trowler, 2023). Such an approach may contribute to the formulation of new learning 

models, positive student performance, and the overall creation of value for the providers 

and consumers (Ahn et al., 2022). 
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Figure 2.4: Higher Education Value Chain Actors 

 

2.2.4 Research Question 2: Under what circumstances will blockchain be adopted in 
higher education? (Molopa & Cronjé, 2024) 

The systematic literature review by Molopa & Cronjé, (2024) follows a VOSviewer 

content analysis method (Krippendorff, 2022; Vaismoradi et al., 2013; Van Eck & 

Waltman, 2007; Van Eck, n.d.; Walker, 2022). A VOSviewer content analysis software 

is used to identify the occurrences, linkages, relevance, and importance of the text 

corpus. VOSviewer uses large text and mathematical calculations to identify themes, 

eliminating references and nouns irrelevant to the subject (Wang & Tian, 2008) The 

network builder displays data from a central point and cascades according to clusters 

and linkages (Walker, 2022).  

After identifying the drivers of blockchain and the value chain in higher education, a 

potential adoption model is developed through a thematic analysis process (Trainor & 

Bundon, 2021b). 

2.2.5 Sub-Question 2.1 – Literature: What are the key drivers for adoption? (Molopa & 

Cronjé, 2024). 

2.2.5.1 Critical Drivers for Blockchain Adoption in Higher Education 

The analysis revealed seven key drivers that strongly associated "proof" with "higher 

education," indicating their high frequency and significant relevance (Table 2.2). These 

drivers are crucial for blockchain adoption within higher education. Figure 2.6. Among 

them, "enhancement" exhibited the weakest linkage to the other drivers. 
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This study supports the notion that "use" is a primary driver of blockchain adoption in 

higher education, aligning with established theories within the adoption literature Loukil 

et al., 2019). In Figure 2.6, "use" is interconnected with "trust" and "blockchain 

applications," while "trust" is further linked to "transparency" and "blockchain 

applications." Notably, "proof," "use," and "trust" are positioned differently from 

"blockchain applications" and "enhancement" on the left side of "use" in Figure 2.6. This 

suggests that integrating "proof," "use," and "trust" with "use" might reduce the overall 

occurrence of "use." Conversely, integrating "blockchain applications" and 

"enhancement" could increase the relevance of "use" by boosting both its frequency and 

significance within Table 2.2. 

Figure 2.6 provides a visual representation of the interconnections between critical 

drivers for blockchain adoption in higher education. Notably, these drivers lacked a direct 

connection to stakeholders, despite arguments by Loukil et al. (2019) that identified 

stakeholder benefits as key drivers of adoption, as highlighted in Figure 2.5. Specifically, 

Loukil et al. (2019), in Figure 2.5, found that enhancing accountability and transparency 

accounted for 51% of the total benefits identified in their systematic literature review.  

 

Figure 2.5: Blockchain adoption percentage analysed per benefit  

Source: Loukil et al. (2021) 
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This study's results directly linked trust, use, blockchain applications, transparency, and 

enhancement to proof and higher education. Both "proof" and "higher education" 

exhibited high relevance and frequency in the left and right halves of Figure 2.6, 

respectively, indicating clusters of blockchain and value chain concentration. 

 

Figure 2.6: Higher Education Blockchain and Value Chain Driver Network 

Source: Molopa & Cronjé, 2024 

Alammary et al. (2019) proposed several potential benefits of blockchain for higher 

education, including "enhancing accountability and transparency, securing and verifying 

shared proof, better control of data access, identity authentication, improving the 

management of students' records, preserving students' privacy, and enhancing learners' 

interactivity". 

 
Table 2.2: Driver Element Occurrence, Total link strength, Links and Relevance  

# Driver 
Element 

Occurrence Total link 
strength  

Links  Relevance  

1 Higher 

education  

664 193 54 0.45 

2 Use  468 94 48 0.37 
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Source: Author’s Construct 

 

In Table 2.2 data presents a network analysis focused on key concepts related to a 

particular topic, likely within the Scope of higher education. "Higher Education" emerges 

as the most central and frequently occurring concept, appearing 664 times with 54 links 

and a total link strength of 193. Despite its prominence, it has a moderate relevance 

score of 0.45, indicating that while important, it may not be as critical in specific contexts. 

The concept of "Use" is also significant, with 468 occurrences and 48 links, though it has 

a lower total link strength of 94 and a relevance score of 0.37, suggesting that it is 

essential but somewhat less central than higher education.  

"Trust" is moderately represented with 169 occurrences and 18 links, yet it holds a higher 

relevance score of 0.50, underscoring its importance in the network. "Proof," with 117 

occurrences and 18 links, has a slightly higher relevance score of 0.58, indicating its 

critical role in certain areas of the network. Although "Blockchain Application" appears 

only 16 times with five links, it has the highest relevance score of 0.78, pointing to its 

substantial importance where it does appear. Similarly, "Transparency" is mentioned 118 

times with 19 links, but it stands out with the highest relevance score of 2.17, making it 

exceptionally critical in its context. Lastly, "Enhancement" is the least represented 

concept, with only 19 occurrences and three links, yet it has a relevance score of 0.9, 

suggesting that it holds significant importance in a specific context within the network.  

While "Higher Education" and "Use" are the most central concepts, "Blockchain 

Application," "Transparency," and "Enhancement" are highly relevant in their particular 

areas, with "Transparency" being especially critical despite its lower frequency. 

3 Trust  169 80 18 0.50 

4 Proof 117 94 18 0.58 

5 Blockchain 

application 

16 5 5 0.78 

6 Transparency 118 35 19 2.17 

7 Enhancement 19 3 3 0.9 
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2.2.5.2 Drive Network Description  

This Y-axis provides the overarching themes or driving forces within the dataset. These 

themes encompass various aspects such as trust, proof, blockchain application, 

transparency, enhancement, and use.   

1. Occurrence  
This column represents the frequency of occurrence of each theme within the 

dataset. For instance, "Higher education" appears most frequently, with 664 

occurrences, indicating it is a prevalent topic within the dataset. This 

unsurprisingly dominates the data, reflecting the overall focus on blockchain's 

potential impact on this sector. “Use” follows after higher education most 

frequently, with 468 occurrences. This highlights the emphasis on the practical 

applications of blockchain technology within higher education. 

2. Total Link Strength. 
Total link strength measures the cumulative strength of connections or 

associations between elements within each theme. It signifies the 

interconnectedness and depth of discussion related to each theme. For 

example, "Transparency" has a link strength of 35, indicating considerable 

discussion and interconnectedness within this theme. 

3. Links 
The number of links represents the count of specific connections or 

associations within each theme. It quantifies the degree of interrelation or 

reference to other concepts or topics. For instance, "Higher education" has 54 

links, suggesting a significant interconnectedness with other concepts 

discussed in the dataset. 

4. Relevance 
Co-relevance shows how each theme is related to all the others and the whole 

dataset regarding the level of importance or relevance. It can be measured 

based on how related they are to the main theme under study, how often they 

are cited in the work being done or the extent to which main issues are 

addressed. For instance, a term such as ‘Transparency’ has achieved the 

highest relevance score of 2.17, making the term a complete relevance score 

and its importance within the data set which shows its importance in developing 

an enhanced degree of trust and accountability into the applications of 

blockchain in higher learning institutions and even in discussions revolving 

around blockchain and higher education. Blockchain skills offer an initial and 

unchangeable record-keeping, agreeing with the results from (Azmi et al., 
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2022) and (Tiwari and Bhatt, 2021).  This is a favourable view because of the 

capability of blockchain to establish integrated, secure, and easily verifiable 

record-keeping of certificates as well as information (Datta & Mitra, 2022). 

 

2.2.5.3 The Driver Network To identify efficiency in increasing Occurrence and 
Relevance of “Use”: A Composite Score Approach 

The approach used to identify the most important driver network, whereby the driver 

network simultaneously reflects the occurrence and relevance of Table 2.2 “Use” with 

higher efficiency than other networks, is described. After that, an occurrence relevance 

rating is derived for each driver network, and an overall score for each is computed as a 

sum of these ratings, allowing for comparison between them. 

This makes the composite score method a strong comparison model since it considers 

the existence of the driver network and its applicability. Additionally, when used to 

transform the scores to a standard value, it provides a relative comparison of the 

performances of the various networks and grants a weighted performance based on their 

significance fraction (Corrente et al., 2025; Nardo et al., 2005). 

In this method: 

Recurrence refers to the extent that a specific driver network is present in a given data 

work. 

Relevance expresses the level of relationship of the driver network with the target 

variable. 

Total link strength quantifies the connectivity of a driver network within the dataset by 

summing up the strengths of a network’s links. 

 

The composite score is calculated as the product of occurrence and relevance divided 

by total link strength:  

𝐶𝐶𝐶𝐶=𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂×𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑠𝑠 

CS=Total link strengthOccurrence × Relevance 
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This score yields a measure that accounts for the communication intensity of the driver 

network and the openness of the target variable to change. Higher composite scores 

indicate stronger potential for impact. 

Composite scores are commonly used in various fields for multidimensional 

assessments and comparisons. They enable decision-makers to prioritise effective 

drivers and allocate resources efficiently based on their potential impact. 

To calculate this, first, we define the composite score (CS) for each driver network as 

identified in Table 2.2. 

CS= 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂×𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠ℎ

 

Then, we will calculate the composite score for each driver network. 

CSUse= 468×0.3794
94

= 1.83 

CSTrust=
169×0.5080

80
= 1.06 

CSProof=
117×0.5894

94
= 0.72 

CSTransparency= 118×2.17
35

= 7.32 

CSBlockchain= 16×0.78
5

= 2.58 

CSEnhancement=
19×0.90

3
= 5.70 

The driver element network scan increases the occurrence and relevance of "Use" 

efficiently compared to other drivers. The driver with the highest composite score of 7.32 

is Transparency. 

Transparency has a high relevance score and a relatively high occurrence score 

compared to other driver networks, making it the most effective driver network for 

increasing the occurrence and relevance of "Use" in this scenario. 

2.2.6 Sub-Question 2.2 – Literature: Types of Blockchains Required by Higher 
Education Institutions 
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Table 2.3: Literature Type of Blockchain  

# Type of Blockchain Relevance Occurrences  Total link Strength 

1 Permissioned 0.68 54 40 

2 Private  0.75 42 13 

3 Public  0.77 43 11 

4 Permissionless  0.67 15 3 

Source: Author’s Construct 

2.3 Higher education context on blockchain vs. value chain  (Molopa & Cronjé, 2024) 

2.3.1 Higher education value chain: A quantitative paradox 

Through the computational content analysis process of the literature in this study, where 

the occurrence of words was used to determine the importance and interconnectedness, 

which in turn determined the relevance, the HE value chain actors, activities, and 

potential blockchain drivers were identified. This section draws conclusions from the 33 

value chain in higher education literature items incorporated in the introduction through 

Molopa & Cronjé (2024).  This process was developed to identify where different actors 

contribute through their activities in the value chain.  As a result, the actors as 

stakeholders in the value chain will show the contribution to value creation, which often 

does not represent decision-making. 

For example, there is a significant disparity in the representation of stakeholders, 

highlighting the need for a decentralised, transparent, and accountable governance 

process.  Moreover, the number of students represented in a council compared to the 

number of academic staff, administrative staff, and management staff reveals significant 

imbalances that may result in misrepresentation.  Especially, when the authors of studies 

on the blockchain adoption in HE use the term "management" more frequently than any 

other stakeholders.  Consequently, stakeholders elected to represent the broader 

community may not have the time or benefit of consulting with constituencies when 

conditions of negotiations change during a meeting, potentially leading to unconsulted 

decisions being made.  The paradox is therefore, to prolong decision-making for 

adequate consultation, on the one hand, and to represent council membership according 

to the population's decisions, which will tilt the power dynamics and potentially undermine 

accountability in governance.  This is further exacerbated when the committees are 

found to be inconsistent in applying long-standing policies.  The HE value chain is a 
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complex ecosystem with many stakeholders, each playing important roles in shaping the 

educational experience, research, innovation, and policy decisions (Vergani, 2024).  

2.3.2 Literature findings of the study at a glance 

2.3.2.1 The central role of students and faculty: a quantitative dominance 

This study’s quantitative content analysis of the occurrences of both blockchain and 

value chain actors in HE within academic literature shows a clear dominance of students 

and faculty being central to HE. These two groups account for about 65% of all mentions, 

which are central to the educational process. The National Student Clearinghouse 

Research Centre data also supports this trend, stating that there is consistent enrollment 

growth and increasing emphasis on student success metrics (Causey et al., 2023). 

However, a qualitative analysis shows a more sophisticated picture. While students are 

the main beneficiaries of education, their influence on institutional decision-making is 

limited. While faculty members are responsible for knowledge dissemination and 

research, their autonomy is being constrained by administrative pressures (Altbach et 

al., 2021). 

2.3.2.2 The Growing Influence of External Stakeholders: A Paradigm Shift 

The data shows a significant increase in the influence of external stakeholders within 

HE, especially employers and policymakers (The World Economic Forum, 2020). 

Furthermore, mentions of employers in HE have increased by 20% since 2019, reflecting 

the growing demand for graduates with specific skills and knowledge. Furthermore, the 

future of jobs also highlights the need for HEIs to align curricula to industry needs. 

Policymakers account for a 15% increase in occurrences, showing the growing scrutiny 

and regulation of HE (The World Economic Forum, 2020). The OECD (2022), In their 

Education at a Glance Report, they illustrate a trend of increasing government 

intervention in areas such as tuition fees and quality assurance. 

2.3.3 Literature contributing factors to the HE context 

2.3.3.1 The Underrepresentation of Alumni and Community: Missed Opportunities 

Despite their potential impact, alumni associations and community members are 

underrepresented in the HE discourses, accounting for only 5% of mentions. This is a 

missed opportunity, as research shows alumni can play a crucial role in fundraising, 

mentorship and advocacy (Smith & Fairbrother, 2021). Community engagement can also 

enhance the social impact and relevance of HEIs (Jones, 2017). 
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2.3.3.2 The Rise of Educational Technology Providers: A Disruptive Force 

The emergence of educational technology providers as major players, with 10% of 

occurrences, reflects the impact of technology on HE. The COVID-19 pandemic 

accelerated the adoption of online learning modalities, resulting in a growing demand for 

educational software and platforms (Swart et al., 2022). However, there are concerns 

about the quality and equity of online education (Czerniewicz et al., 2021). 

2.3.3.3 Non-Participation and Its Implications: A Data Gap 

Figure 2.2 was developed by creating a mind map that incorporates actors from the value 

chain in higher education literature studies and higher education blockchain studies to 

identify the actors common to both areas of literature, as introduced through Molopa & 

Cronjé (2024).  Thus, identifying the non-participation of funding agencies and research 

organisations in HE within the academic literature, as shown in the data, reveals a data 

gap, as illustrated in Figure 2.7. They are important in supporting research and 

innovation, but are often overlooked in discussions among HE stakeholders. 

 

Figure 2.7 Summary of HE Blockchain, Value Chain and legislation actors intersecting  

Source: Author’s Construct 
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2.3.4 Blockchain adoption in HE: Actor participation perspective 

The integration of blockchain technology into HE has garnered significant attention in 

recent years, promising to revolutionise processes such as credential verification, 

transcript management, and secure data storage (Archa Erica et al., 2024). This section 

draws conclusions from the 27 blockchain in higher education literature items 

incorporated in the introduction through Molopa & Cronjé (2024). This thesis critically 

examines the participation of various actors within the HE blockchain ecosystem, utilising 

the generated and provided statistics alongside insights from industry, government, 

academic journals, and reports between 2019 and the present. 

2.3.4.1 The Central Role of Institutions and Students 

The collected data highlights the central role of institutions and students in blockchain 

adoption within HE. Institutions, encompassing universities, colleges, and HE 

establishments, account for 14.5% of the total occurrences, indicating a strong 

institutional drive towards blockchain integration. Similarly, learners, including students, 

represent 20.8% of occurrences, highlighting their significant stake in this technological 

shift. 

This aligns with the academic literature. Universities like MIT and Stanford have been at 

the forefront of blockchain initiatives, creating platforms for issuing digital credentials and 

diplomas (Sharples & Domingue, 2016). Student-led projects like the “Learning is 

Earning” initiative at the University of Nicosia show the growing interest of learners in 

using blockchain for educational purposes (Swan, 2017). 

However, a counterargument emerges when student engagement is considered. While 

some students are actively involved in blockchain projects and research, the majority are 

passive recipients of institutional decisions (Kosmarski, 2020). This raises questions of 

equity and inclusion in blockchain adoption as students may have different levels of 

awareness and access to these technologies. 

2.3.4.2 The Underrepresentation of Key Stakeholders: Implications for Governance 
and Adoption 

Despite the potential of blockchain to change HE, the data shows that some actors are 

underrepresented. Faculty/professors/teachers directly involved in teaching and learning 

account for only 5.5% of mentions. This means there is a gap between institutional 

initiatives and the daily practices of educators. Accreditation bodies responsible for 
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quality standards account for only 2.9% of mentions, so how will blockchain fit into 

existing accreditation frameworks? 

As a result, this underrepresentation has broader implications for governance and 

adoption. Moreover, blockchain initiatives may not have the pedagogical and regulatory 

support for acceptance and effectiveness without faculty and accreditation bodies. 

2.3.4.3 The Prominence of Technical and Administrative Actors: Balancing Innovation 
and Implementation 

This study’s quantitative content analysis reveals that technical and administrative actors 

predominate in the blockchain landscape. Verification and authentication services 

required for blockchain credentials integrity account for 15.4% of mentions. Institutions, 

including technical staff and administrators, account for 38.2% of mentions, making them 

key to building and maintaining the blockchain infrastructure. It is understandable, given 

the complexity of the technology and its integration with existing systems, but at the same 

time, there is a need to balance technological innovation with pedagogical 

considerations. Therefore, overemphasis on technical implementation in literature and 

research for blockchain adoption in HE may overshadow the opportunity of the ‘use’ of 

this technology required for faculty training, curriculum development and student support 

services needed for blockchain adoption to be successful. 

2.3.4.4 The Limited Engagement of Industry and Government: A Missed Opportunity 

The study’s quantitative content analysis shows the limited engagement of industry and 

government in the HE blockchain landscape. Industry partners, despite the potential of 

blockchain to bridge the gap between academia and the workforce, account for only 

15.4% of mentions. While government/regulatory bodies are responsible for the legal 

frameworks and standards, they account for only 5.9% of mentions. 

It can be concluded that the industry could help develop blockchain solutions that solve 

workforce needs, and the government could provide the regulatory framework and scale. 

 

2.4 Section 2: Higher Education Blockchain Adoption Drivers Conceptual Framework 

In this section, the Higher Education Blockchain Adoption Drivers Conceptual 

Framework is described in detail.  First, the adoption theories are discussed to outline 

the need for a blockchain-specific adoption model.  Second, the higher education value 

chain framework is discussed in the context of its relevance in the development of the 
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conceptual framework. Third, the critical realist philosophical posture of the study is used 

to demonstrate how the questions of this study connect with the adoption theory and the 

elements of both the Blockchain Adoption Drivers Model and Value Chain (Higher 

Education Blockchain Adoption Driver Conceptual Framework), consequently 

demonstrating how this study is designed.   

2.4.1 Technology adoption theory background 

The history of cultural ideas concerning the diffusion of innovations is quite an inspiring 

story that covers more than 100 years. Furthermore, it is characterised by outstanding 

theoretical articles that have affected the definition of mnemonic practices and the 

diffusion of novelties in society. The timeline of the Adoption Theory below outlines this. 

At the same time, key moments in the history of and the people who have left indelible 

imprints in the field of adoption theory are captured in Figure 2.8 below. 

 

Figure 2.8: Adoption Theory Timeline  

Source: Author’s Construct 

In the late 19th century, Gabriel Tarde's Imitation Theory (Tarde, 1890) laid the 

groundwork for understanding the diffusion process. Tarde's introduction of the S-

shaped curve, representing the gradual, then accelerating, and finally, plateauing 

adoption rate, remains a cornerstone of diffusion models to this day. His emphasis on 
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social imitation as a driving force in the spread of innovations foreshadowed the 

importance of social networks and influence in later theories. 

In 1943, Ryan and Gross's empirical study on hybrid corn seed adoption (Ryan & Gross, 

1943) provided concrete evidence for the S-curve model. They highlighted the role of 

interpersonal communication and opinion leaders in the diffusion process. This study 

was a significant milestone, transitioning diffusion research from theoretical speculation 

to empirical validation. 

Everett Rogers' seminal work, "Diffusion of Innovations" (1962), marked a turning point 

in the field. Rogers expanded on Tarde's ideas, refined the S-curve model, and 

introduced the five categories of adopters (innovators, early adopters, early majority, late 

majority, and laggards). His emphasis on communication channels and the concept of 

diffusion networks provided a more detailed understanding of how innovations spread 

through various social systems (Rogers, 1962). 

The Bass Model, developed by Frank Bass in 1969, brought a quantitative dimension to 

diffusion research. By incorporating both innovators and imitators into a mathematical 

model, Bass enabled the forecasting of new product adoption rates, a tool that has 

proved invaluable in marketing and business strategy (Bass, 1969). 

As the field evolved, the emphasis shifted from the technical aspects to the psychological 

and social factors affecting the adoption decision. Fred Davis, in his work done in 1989, 

addressed perceived usefulness and ease of use as key factors influencing acceptance 

of technologies (Davis, 1989a). The Technology Acceptance Model (TAM) is used to 

analyse user behaviour and has been widely adopted in information system research. 

The Technology-Organisation-Environment (TOE) framework, developed by Tornatzky 

& Fleischer (1990), identifies three critical contexts that influence the adoption of 

technology within organisations: the technological context, the organisational context, 

and the environmental context. Applying this framework allows organisations to use the 

step-by-step approach to assess the factors that may influence their technology 

adoption, considering their internal resources, the nature of the technology and the 

external circumstances as defined by Tornatzky and Fleischer (1990). 

Last, in 2003, Venkatesh et al.’s Unified Theory of Acceptance and Use of Technology 

(UTAUT) consolidated other models and theories into a single framework (Davis, 1989; 

Venkatesh et al., 2003; Venkatesh et al., 2016). The major benefits of using UTAUT 

include the fact that it includes factors such as perceived performance expectancy, 



 
57 

perceived effort expectancy, social influence and facilitating condition, which gives a 

fuller picture of the forces that come into play as people adopt new technologies. 

According to this timeline, it is understood that the diffusion of innovations has developed 

from the process of social imitation and extends to incorporating the individual's 

perception, influence from other individuals, and organisational contextual and 

technological characteristics of the innovation. In Table 2.4, every theorist has offered 

their own vision, making the picture as comprehensive as possible. It is imperative to 

ensure this wonderful history continues to be documented and research is conducted 

further in diffusion to meet the challenges and exploit its prospects brought about by 

innovations in today's confusing world. 
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Table 2.4: Adoption Theory Overview 

Adoption 
Theory 

Time 
Period 

Theorist(s) Key Contribution Significance Reference 

Imitation 

Theory 

1890 Gabriel 

Tarde 

Introduced the concept of the S-shaped 

curve of adoption and emphasised the role 

of social imitation in the spread of 

innovations. 

Laid the groundwork for understanding 

the diffusion process. 

Tarde, G. (1890). Les Lois de 

l'Imitation. Félix Alcan. 

Hybrid Corn 

Seed Study 

1943 Ryan, B., & 

Gross, N. 

Conducted an empirical study on the 

diffusion of hybrid seed corn, providing 

evidence for the S-curve model and 

highlighting the role of opinion leaders. 

Provided concrete evidence for 

diffusion theory and emphasised the 

importance of interpersonal 

communication. 

Ryan, B., & Gross, N. (1943). The 

diffusion of hybrid seed corn in two 

Iowa communities. Rural Sociology, 

8(1), 15-24. 

Diffusion of 

Innovations 

Theory 

1962 Rogers, E. 

M. 

Published "Diffusion of Innovations," 

expanding on Tarde's ideas and introducing 

the five categories of adopters. 

Introduced the concept of diffusion 

networks and emphasised the 

importance of communication 

channels in the adoption process. 

Rogers, E. M. (1962). Diffusion of 

Innovations. Free Press of 

Glencoe. 

Bass Model 1969 Bass, F. M. Developed the Bass Model, a mathematical 

model to forecast the adoption of new 

products, integrating innovators and 

imitators. 

Widely used in marketing to predict the 

adoption rate of new technologies and 

products. 

Bass, F. M. (1969). A new product 

growth for model consumer 

durables. Management Science, 

15(5), 215-227. 

Technology 

Acceptance 

Model (TAM) 

1989 Davis, F. D. Developed the Technology Acceptance 

Model (TAM), focusing on perceived 

usefulness and ease of use as 

determinants of technology acceptance. 

Became a foundational model for 

understanding technology adoption in 

various contexts. 

Davis, F. D. (1989). Perceived 

usefulness, perceived ease of use, 

and user acceptance of information 
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Adoption 
Theory 

Time 
Period 

Theorist(s) Key Contribution Significance Reference 

technology. MIS Quarterly, 13(3), 

319-340. 

Technology-

Organization-

Environment 

(TOE) 

Framework 

1990 Tornatzky, 

L. G., & 

Fleischer, 

M. 

The TOE framework identifies and 

categorises the technological, 

organisational, and environmental contexts 

that influence the adoption of technology 

within organisations. 

A comprehensive structure that 

accounts for multiple dimensions of the 

adoption process, the TOE framework 

helps organisations systematically 

analyse and understand the factors 

affecting their technology adoption 

decisions. 

Publication: Tornatzky, L. G., & 

Fleischer, M. (1990). The 

processes of technological 

innovation. Lexington Books. 

Unified 

Theory of 

Acceptance 

and Use of 

Technology 

(UTAUT) 

2003 Venkatesh, 

V., Morris, 

M. G., 

Davis, G. 

B., & Davis, 

F. D. 

Proposed the Unified Theory of Acceptance 

and Use of Technology (UTAUT), 

integrating multiple models of technology 

acceptance into a unified view. 

Widely used in research on information 

systems and technology adoption, 

providing a comprehensive framework 

for understanding technology 

acceptance. 

Venkatesh, V., Morris, M. G., Davis, 

G. B., & Davis, F. D. (2003). User 

acceptance of information 

technology: Toward a unified view. 

MIS Quarterly, 27(3), 425-478. 

Source: Author’s Construct 
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Based on the adoption theories outlined above in Table 2.4, the emergent core ideas of 

adoption theory revolve around three main themes:  

• User requirements  

• Technology capability 

• Technology usage 

These subjects are fundamental in determining the pathways by which ideas find a ready 

market for adoption. 

User requirements are part of the requirements that highlight the needs, expectations 

and desires of any potential user of a given system. Thus, the rule of critical success is 

that only those innovations that help solve the recipients’ problems or respond to their 

needs can be implemented. Some of these consist of perceived usefulness, ease of use, 

and compatibility with current practices or systems. Anecdotal evidence suggests that 

user needs must be addressed for technology to be effectively implemented in learning 

settings. For example, Khan and Emara (2018), Pal and Vanijja (2020), and Pérez et al. 

(2023) have reported that if the new educational technologies are in harmony with the 

expected user behaviour and actual practices, they are more likely to be adopted and 

used appropriately. In addition, perceived usefulness and ease of use constitute two of 

the main determinants of users’ acceptance of the new system (Hoque et al., 2022).  

Technology capability addresses the aspects of the applied technology that have to do 

with the specific characteristics of the innovation. Therefore, there is a need to ensure 

that the technology can bring that and meet the needs of the users. This entails aspects 

such as sophistication, capability, which trumps current morphological solutions and 

flexibility of use. To a large extent, the use of educational technologies can be effective 

if the technologies can deliver benefits that are superior or more pronounced than 

conventional approaches and if the technologies are easy to use and easy to test (Lin et 

al., 2019; Alshammari 2023). For instance, Lin et al. (2019) established that the fusion 

of augmented reality and big data in academic contexts improved learning outcomes with 

different approaches to engaging learners (Lin et al. 2019). However, according to 

Benevides et al. (2016), complexity can also be a constraint to adoption if it is not 

controlled (Benevides et al., 2016).   

Technology adoption focuses on the pattern in which the innovation is adopted and 

applied in the life or work of the user. The concept of technology adoption is not just the 

decision; it is the first step in accepting the technology and sustaining it within a larger 

social or organisational framework. This encompasses aspects such as perceived 
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benefits, perceived socio-compatible pressure, and a permissive context that supports 

technology utilisation. The two external factors that have been identified and supported 

in various studies to influence sustained usage of educational technologies include the 

visibility of benefits and social influence by other end-users' perceptions. Furthermore, 

the issue of perceiving sustained technology use conditions, including its availability and 

training, is critical to creating enabling conditions (Adedoja, 2016).  

Hearing the users’ needs, perceiving technological possibilities, and seeing how 

technology will be used in a teaching environment is compulsory for the successful 

implementation of technology-enhanced learning. These dimensions, if addressed, will 

help educational institutions adjust the application of technology and how it improves on 

the user requirements.  

2.4.2 Adoption theory: blockchain context  

The scholarly pursuit of unpacking adoption mechanisms within the blockchain 

technology domain has grown exponentially.  In some ways, it does illuminate a path to 

a thorough understanding and how to implement this understanding strategically in those 

other sectors. Following the scholarly rigour, many scholars, such as Leible et al. 2019), 

J. Sydow et al. 2020), A. Sydow et al. 2020), Beck & Müller-Bloch (2017), and Avital 

(2018), observe that there is a wide gap towards the development of theoretical models 

of guiding blockchain integration. Moreover, the identification pertains to an upcoming 

research niche and stresses the prerequisite of frameworks to encompass the 

multiphase stage of blockchain use. 

2.4.2.1 Examination of TAM and IDT in blockchain adoption  

The Technology Acceptance Model (TAM) and Innovation Diffusion Theory (IDT) are the 

keystone models in technology adoption research, enabling researchers to better 

understand how new technologies diffuse not only in medical science but also in 

industries spanning many fields (Lin & Lu, 2021). Based on the constructs of perceived 

usefulness and the innovation diffusion processes, these models provide a solid 

theoretical basis for exploring the complex phenomenon of advanced technology 

adoption, especially the adoption of blockchain. Several studies have shown that the 

integration of TAM with other models is imperative to achieve higher explanatory power 

in explaining technology acceptance (Pandey & Chawla, 2018; Gangwar et al., 2014). 



 
62 

2.4.2.2 Integrating TAM and IDT in blockchain adoption  

A sophisticated analytical framework is then established by combining the Technology 

Adoption Model (TAM) and Innovation Diffusion Theory (IDT) to analyse factors which 

propel the use of blockchain at both the individual and societal levels. (Karamchandani 

et al., 2020) Identify six specific dimensions pertinent to supply chain management that 

are relevant to the interplay of these two models: An examination of the impact of varying 

product mix and configuration options on customer relationships, information quality, 

service quality, supply unpredictability, mass customisation, and delivery dependability. 

Integrating the supply chain into the Bitcoin blockchain sheds light on numerous 

applications of blockchain technology, especially in expanding customs transparency, 

efficiency and trust (Makhubu & Budree, 2019). Moreover, various studies outlined the 

complementarity of TAM and IDT in analysing technology adoption behaviours (Awa et 

al., 2015; Gu et al., 2019).  

2.4.2.3 Integrating TAM and TOE in blockchain adoption  

The Technology Acceptance Model (TAM) is integrated with the Technology 

Organisation Environment (TOE) framework to advance the analysis of blockchain 

adoption. TAM takes the user-centric view, whereas the TOE framework considers the 

technological, organisational, and environmental contexts that affect technology 

adoption decisions. This combined approach enables a greater scope for the factors 

contributing to blockchain adoption, such as organisational readiness, technological 

infrastructure and external environmental pressures. The synthesis of these models can 

give researchers a more complete understanding of how blockchain is implemented and 

the impact of blockchain on different industries (Rodríguez-Hoyos et al., 2021). 

2.4.2.4 Blockchain Adoption Driver’s Model (BADM) 

It is worth noting that the information technology models for blockchain adoption tend to 

be restricted to technology and personal users. On the other hand, institutional culture 

considerations and user demands, as well as group needs, are integrated into the 

philosophy of blockchain customers in its adoption (Koens et al., 2020). In this study, we 

will explore the more general requirements at institutions intending to implement adapted 

technologies based on blockchain (Warkentin & Orgeron, 2020; Frizzo-Barker et al., 

2020). 
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2.4.2.5 Blockchain adoption technical drivers 

Figure 2.9 shows that the model employs scenario-based technical requirements 

(Storing state, Multiple writers, cannot use Trusted Third Party (TTP), Writer’s unknown, 

Writers untrusted and public verifiability). 

Furthermore, the Scenario Properties Decision Flow Chart outlines a decision-making 

process to determine if a blockchain solution is appropriate and, if so, which type to use. 

Here is a breakdown of the flow chat step by step: 

 

Figure 2.9: Scenario properties decision flow chart. 

(Koens et al., 2020) present the scenarios as: 

“Do you need to store the state?” 

If the answer is no, there is no need to use a blockchain. 

If the answer is yes, proceed to the next decision. 

“Are there multiple writers?” 

If there is only one writer, there is no need for a blockchain, as the single entity 

can manage data on its own. 

If there are multiple writers, move to the next step. 



 
64 

“Can you use an always-online trusted third party (TTP)?” 

A yes answer means one can rely on this third party to manage interactions 

between the writers, so a blockchain is not necessary. 

If the answer is no (one cannot rely on a trusted third party), proceed. 

“Are all writers known?” 

If the writers are not known, this scenario suggests a Permissionless Blockchain, 

where anyone can join without needing permission, making it suitable for open, 

decentralised systems like Bitcoin or Ethereum. 

If the writers are known, proceed to the next step. 

“Are all writers trusted?” 

If the writers are not trusted, one needs a Public Permissioned Blockchain. In this 

case, the writers are known but not fully trusted, requiring some public verification 

(like Hyperledger). 

If the writers are trusted, proceed to the next decision. 

“Is public verifiability required?” 

If public verifiability is required, one should opt for a Public Permissioned 

Blockchain, as it allows known parties to interact but still maintains a level of 

transparency. 

The system can use a Private Permissioned Blockchain if public verifiability is not 

required. This type of blockchain restricts access to a few trusted, known 

participants and does not require public oversight. 

If none of these conditions fit, and one does not require state storage or multiple 

writers, the recommendation is not to use blockchain. 

This flowchart helped participants evaluate if blockchain is necessary for their 

use case and suggested an appropriate blockchain model based on the trust and 

interaction requirements of the system. The core decision factors include:  

• Number of Writers - This requires numerous participants, often called miners, 

who share an interest in confirming whether the data stored is correct; thus, this 

system relies on a consensus which maintains its integrity.  
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• Is there a Trusted Third Party? - A trusted third party (TTP) serves as a 

centralised authority responsible for overseeing updates and modifications of 

data. If a TTP exists, access to data may be regulated.  

• Are All Writers Known? -This question queries whether all persons contributing 

to the network have been verified and are known.  

• Are they reliable authors? – This has to do with the faith participants have in them 

and whether they will likely commit any deeds that are not well. If authors are not 

trustworthy, there is also room for wicked conduct. Public verifiability of the state 

determines whether the public can access and verify the data to enhance 

transparency and accountability. 

 

The model on these features suggests four possible remedies: 

1. Open source blockchain – Allows all people to join and see the information 

without prohibiting any person from writing into this ledger. 

2. Purposes of public permissioned blockchains – Only a few people have writing 

rights to this type of blockchain, while anyone can read its information. 

3. Private permissioned blockchains – Certain individuals hold writing and reading 

rights in such a way that they limit entry to their conversations. 

4. Do not use blockchain – This proposal is made if better options are available, 

for instance, when not many trusted authors exist or when needing a non-

existent, entrusted party. 

2.4.2.6 Blockchain adoption non-technical drivers 

To include non-technical requirements that drive the adoption of the blockchain, the 

blockchain adoption model outlines blockchain philosophical beliefs, network effects, 

economic incentives, and breaking the gridlock (Koens et al., 2020a). 
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Figure 2.10: Blockchain adoption: non-technical drivers  

Source: Adapted from (Koens et al., 2020) 

Koens et al., (2020) integrate the technical drivers in Figure 2.8 with the non-technical 

drivers named:  

Non-technical blockchain adoption drivers: 

• Philosophical Beliefs: These factors emphasise the use of blockchain based on the 

ideological positions of the participants involved. 

• Network Effects: This aspect suggests that existing blockchain users can influence 

new users to adopt this technology. 

• Economic Incentives: These motivators are tied to the financial benefits or avoiding 

financial losses that might accrue to any party involved in the scenario. 

• Breaking the Gridlock: Even if blockchain is the least optimal technical choice for 

certain applications, it might help eliminate organisational hurdles, encouraging 

collaboration. Additionally, having a third party manage the technology could further 

promote cooperation, especially when specific technical expertise is lacking within 

some organisations. 
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This model helps to study the blockchain uptake. Furthermore, a better understanding of 

what is needed instead of testing present features can be achieved by BADM (Koens et 

al., 2020). The model encompasses technical and non-technical components, making it 

possible for realism research efforts (as described in chapter 3 below). 

Therefore, the adoption theories in this study will be evaluated within a critical realist 

perspective whereby entities, powers and systems are interplayed with each other, and 

no phenomenon exists in isolation from its surroundings as no outcome is determined 

by anything else. Additionally, a blockchain inquiry will explore a phenomenon created 

to allow massive groups to participate. 

Chatterjee et al. (2021) test adoption theories in IT primarily individually, and group 

adoption theories are largely unexamined. They, therefore, propose that organisations 

and teams should include IT adoption in looking at other fields of study that can positively 

influence IT learning via new research breakthroughs or innovations. Therefore, we 

concluded that we are looking at blockchain from a realist perspective in higher 

education. 

In this section, the Blockchain Adoption Drivers Model (BADM) is deployed as a 

theoretical foundation to critically research blockchain adoption (Koens et al., 2020a). 

Instead of being constant, this model lays a solid foundation that provides a holistic 

understanding of the parameters that impact the adoption of blockchain technologies in 

different situations. It does not measure only the current features but also the features 

that are most needed to satisfy specific use cases. 

In particular, this is due to the inclusive structure of the BADM, which incorporates 

technical and nontechnical factors. The combination of the twin focus provides a more 

complete and realistic understanding of blockchain adoption, which follows the principles 

of critical realism. This thesis will then acknowledge the complex interplay between 

material reality and subjective/subjectifying perception, which may affect technology 

adoption. Consequently, the model is developed to allow for a multifaceted exploration 

of the technical capabilities and other socio-economic and philosophical questions 

(Koens et al., 2020a), thereby enriching the model both analytically and critically. 

2.4.3 Higher education value chain models: a participatory pursuit. 

Romanovskyi et al. (2020) show that the value chain concept is an impactful lens to 

assess how higher education institutions (HEIs) deliver and create value. Accordingly, 

everyone cannot agree on a single global model (Usmi et al., 2024).  Rather, several 
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frameworks developed to address different needs and contexts within HEIs exist 

internationally (Chen et al., 2023). 

2.4.3.1 Understanding participation and strategic planning in higher education 

Two different frameworks are used to understand education at higher levels: the Chain-

of-Response (COR) model and value chain analysis. 

However, despite being first proposed by Cross in 1981, the COR Model remains one of 

the key models to use when investigating student decisions concerning higher education 

with regard to widening participation efforts (Ottesen et al., 2022). It throws a useful light 

on the psychological, sociological and environmental factors that influence their choices, 

thus unravelling the intricacies of widening access, massification and diversity in tertiary 

sectors. Widening Participation (originally a HEFCE (Higher Education Funding Council for 

England) term) refers to a broad range of initiatives designed to increase access to 

universities for groups that do not meet its representation targets (Marginson, 2019). 

Under the massification Macgregor (2014) discussed, there has been a rapid increase 

in the number of people enrolling in universities and colleges. 

Additionally, diversity pertains to offering a wide composition of students from different 

racial, ethnic and economic backgrounds, as stated by (Trowler & Trowler, 2010) and 

(Halbesleben et al., 2014), extended the use of this COR model outside the U.S context, 

this is made possible by applying a European setting to gauge how students determine 

their options thereby making it very relevant when coming up with strategies aimed at 

internationalization and inclusivity in higher education institutions Therefore, it serves to 

demonstrate the potential for applying this model as a basis for forming solutions to deal 

with the widening of accessibility and diversity in the colleges and universities all over 

the world. 

Value Chain Analysis, from business management, is employed in strategic planning in 

Higher Education Institutions (HEIs). This approach to a detailed examination of internal 

resources and capabilities will enable HEIs to be able to identify areas of improvement 

that will create a competitive advantage, as highlighted by (Dagen and Fink-Hafner 2019) 

(De Wit 2023), They explains how HEIs can apply value chain analysis to redesign 

service delivery and get strategic positioning in the turbulent educational sector. In this 

way, by concentrating on operations at the HEI core, such as teaching, research and 

student services, HEI can identify their strengths and weaknesses and develop their 

unique programs and services in parallel with the needs of the market as well as future 

educational trends (De Wit, 2023; Dagen & Finkhaefner, 2019; Schuld, 2022). It is, 
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therefore, a strategic approach which ensures both long-term prosperity and enhances 

the operational efficiency of these institutions. 

Although the COR model deals with lower educational drivers, it is still concerned with 

societal and ecological impacts, where chain analysis is based on the strategies 

employed by HEIs considered as a dimension of strategic management. While the 

models may emphasise different things, they are both helpful for understanding higher 

education as complex. COR strategy increases participation in various areas and 

underrepresented areas, utilising strategies based on the COR model. In contrast, the 

value chain analysis serves as a blueprint for HEIs to follow to realise improved utilisation 

of resources and institutional growth as a function of the changing educational 

requirements. Hence, the value chain theory is adopted as a second theoretical 

framework for this study, upon which a model for higher education built around 

blockchain is introduced. 

2.4.3.2 Customer focus and operational efficiency 

As per Li & Li (2020), the customer-centred value chain framework insists on perceiving 

how the demands of consumers are considered at any stage of value creation. To 

develop how higher learning organisations could offer significant customer experiences 

at every point in the lifelong education program continuum, Choi et al. (2019) have 

employed customer journey mapping in conjunction with value chain analysis. 

Furthermore, Vitug (2023) also considers re-engineering the higher education value 

chain through a customer-centred view that is interested in identifying and fixing 

students’ perspective inefficiencies. In this manner, this position departs from those 

models commending the internal functions of the organisation or its efficiency. 

2.4.3.3 Leading the charge: executive and strategic vision 

The model of the value chain is an industry which provides services, such as the model 

of higher education (Indrawati et al., 2024). The value chain concept can work as a 

strategic tool for colleges and universities, which identify areas for improvement and use 

technology to address the identified problems (Rowlands & Kautz, 2022). What is 

powerful about this model is how it addresses operational inefficiencies. 

2.4.3.4 A complete framework integrating technology into higher education 

Zhang (2023) presents a comprehensive framework encompassing many actors and 

activities along the value chain, highlighting the central importance of technology for 

improving higher education. This shifts the content to become a personalised learning 
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service, in line with the current technology trends and educational pedagogy. Similarly, 

(Sun & Liu, 2023) have a similar opinion, but they are more focused on linking blockchain 

technology with other actors and actions in higher education. This model is very 

important, as it has a broad aspect and covers many problems and possibilities in 

dynamic higher education. 

These represent the richness and variety of perspectives on higher education value 

chain literature. However, it should be mentioned that none of the models give a 

complete analysis since they are restricted. However, what HEI is the “best” fit for always 

depends on the context, strategic objectives, or the audience being served. Later, other 

research could look at a more complex or hybridised approach using evidence from 

several current frameworks.  Figures 2.11 also describe the higher education model for 

publishing (Tian & Martin, 2013). 
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Figure 2.11: Emerging Value Chain for Educational Publishing 

Source: Tian & Martin (2013) 
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The value chain concept has many strata that examine how higher education institutions 

make positive value. Each model displays specific features that make it fit for a particular 

purpose, and its range varies depending on learner participation choices (Cross, 1981). 

Similarly, it establishes a strategic position De Wit, 2023) or enhances operational 

productivity (Rowlands & Kautz, 2022), leading to them highlighting at all times the 

instrumental aspects of strategic management, stakeholder engagement, and 

technological integration in tackling complexities associated with higher education. 

Xuemei Tian and Bill Martin’s (2013) “Emerging Value Chain for Educational Publishing” 

catches attention due to its inclusive and forward-looking approach, as depicted in Figure 

2.11. It recognises the dynamism of higher education in general, especially the 

increasing technological influence (Capetillo et al., 2022). Various actors and activities 

within the value chain are involved such that tech is not only seen as a delivery 

mechanism.  Arguably, it is also a force that transforms educational services altogether 

(Zhang, 2023)  which conforms with current trends in pedagogy that call for more 

personalised learning experiences (Choi et al., 2023). 

As much as these model selections might depict the diversity within the value chain in 

universities, no one model can capture all the intricacies of various institutions. The “best” 

type depends on a particular higher education institution’s (HEI) unique context, strategic 

priorities and target audience (Neave & Pinson, 2019). For example, the COR model 

developed by Dr. Stevan E. Hobfoll may be most useful to an institution focusing on 

widening access (Hou & Tao, 2023). At the same time, such an approach may not work 

for a school whose mission is to offer personalised learning experiences as initially 

proposed by K.P Cross, which is a means of differentiating itself from competitors; 

Aslanian (1983) would support this assertion. 

The concept of value chains serves as an important toolkit for understanding and 

optimising value generation in state colleges and universities. By critically engaging with 

different models and recognising their limitations, HEIs can make informed decisions 

concerning strategic management, stakeholder engagement and technology integration. 

Consequently, they are positioned to create and provide value for their students in 

today’s rapidly changing landscape of higher education. 
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2.4.4 The convergence of the study philosophy, theory, conceptual framework, and 
Questions. 

Table 2.5 presents the conceptual framework underpinning this study, which links 

blockchain adoption drivers with the HE value chain, drawing on the model proposed in 

the introduction of this study.  In the context of this study, the framework is drawn to 

demonstrate the dynamic relationship between the higher education blockchain adoption 

drivers model features, realist lenses, and this study's research questions. 

Research Question 1, “What are the Blockchain Adoption Drivers for Higher Education?”  

is addressed through the identification and classification of two key categories of drivers: 

Technical Drivers: These include blockchain’s core functionalities such as immutability, 

decentralisation, data security, and compatibility with existing digital infrastructure. 

Non-Technical Drivers: These consist of organisational culture, regulatory readiness, 

stakeholder awareness, institutional trust, perceived usefulness, and alignment with 

educational objectives. 

These drivers help determine the motivations and barriers influencing blockchain 

adoption across different HE contexts. The conceptual framework positions these drivers 

in relation to institutional goals and stakeholder needs, helping to explain variations in 

adoption patterns. 

By integrating both research questions, the framework provides a comprehensive 

understanding of how blockchain adoption drivers operate and under what conditions 

they align with the goals of democratising higher education. 

Research Question 2 “Under what circumstances do Blockchain Adoption Drivers meet 

the Higher Education value chain actors’ democratisation?” guides the core analysis. 

This question investigates how blockchain adoption enables or hinders democratisation 

among key value chain actors such as students, academic staff, administrators, funders, 

and employers. The framework analyses whether and how blockchain adoption 

facilitates equitable access to information, decentralised decision-making, and improved 

accountability across HE processes such as credentialing, research dissemination, 

teaching, and administration. 

The adoption drivers are mapped onto the value chain to assess how technological and 

institutional contexts create opportunities or limitations for democratisation. These 

interactions are assessed through a critical realist lens, which considers: 
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Contexts: Institutional and policy environments and user needs that shape adoption. 

Mechanisms: Underlying causal processes, including stakeholder motivations and 

systemic constraints. 

Outcomes: The degree to which adoption transforms existing power structures and 

enhances inclusivity and transparency in higher education. 

The table demonstrates that the contexts + Mechanisms = outcomes.  Thus, this study 

shows how it employs the higher education blockchain adoption model and the 

application of the critical realist philosophical paradigm.  
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Table 2.5: Blockchain adoption drivers’ model for higher education: a conceptual model  
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2.5 Conclusion  

In the introduction of this chapter, the need for a blockchain-specific adoption model is 

identified through an SLR.  At the same time, the Higher Education Blockchain Adoption 

Drivers conceptual framework is established through a computational content analysis 

process.  

In Section 1, the items collected from the SLR are analysed to identify RQ1 actors and 

activities (blockchain and value chain) and RQ2 key drivers and types of blockchain.   

Additionally, in Section 2, the core principles from the adoption theory in the context of 

blockchain and the value chain model are discussed to establish its participatory pursuit.   

Finally, section 2 demonstrates the convergence through mapping the relationship 

between the Blockchain Adoption Drivers Model Conceptual Framework, the Adoption 

Theory, the Critical Realism ontology, and this Study’s Questions in Table 2.5. This 

provides a graphical representation of the design of this study’s research process. 

Moreover, this table provides a visual representation of the chain connections of the 

fundamental concepts underpinning the study, thus providing a concrete view of how the 

conceptual framework will be evaluated conceptually.   

In summary, Chapter 2 has used literature to identify the need for an adoption model and 

has used literature to establish the conceptual framework in preparation for the testing 

of the model.   
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CHAPTER 3 : RESEARCH METHODOLOGY 

3.1 Introduction  

The primary factor that shaped the design choices in this chapter was the Research 

Onion, which is a multi-layered system of the research design as suggested by Saunders 

et al. (2009). The design of the study had the backbone of Research Onion as was 

discussed in Sections 3.2 to 3.6. Next, section 3.7 introduces the research methodology 

of the research where it indicates the location of the research, the approach of the 

research, research methods, and the considerations of validity and reliability with the 

tools and techniques utilized. The main goal of the study is to examine the use of 

blockchain technology in institutions of higher learning. This model actually provide a 

systematic road map on the management of the various strata of the research process.  

One must meet a philosophical layer, and Critical realism is an ontologic realism, an 

epistemologic constructivist stance, thus is the most suitable to analyze blockchain 

technology. In such a way, relying on this approach of the philosophy, the researcher 

can not only observe the potential of the blockchain in the real world but also emphasize 

and otherwise interpret its outcomes which can be addressed to various stakeholders 

(Bhaskar, 1975; Archer, 1995). The discovery of the concealed generative process and 

context is among the best benefits and leads to the understanding of the objective 

efficiency of blockchain technology and the subjective opinion of the user. Therefore, a 

combination of these views may be extremely complex and difficult operations; in many 

times they need methodologically demanding approaches. 

In the approach layer, Retroductive Approach implies attempting to discover the possible 

existence of certain structures or mechanisms solely based on the observed 

phenomena. Critical Realism supports this method and allows developing the hypothesis 

about the latent generative forces of the blockchain adoption in higher education (Sayer, 

1992). Although there are situations when this method may become rather dramatic and 

require the quality of the preliminary observations, it does not weaken in forming powerful 

annotated models. 

The data in the form of qualitative information will be gathered in the strategy layer 

through focus group shapes of the participants; this is because the approach adopted 

will be capable of identifying and expressing the minds of the people including their 

perceptions and risk-taking regarding the Blockchain Technology.  This makes it possible 

to have elaborate discussions with members, elaborating on specific features that would 
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otherwise not be easily expounded by the respondent; however, it poses a problem of 

group influence in that the respondent is likely to be biased by other members' answers. 

At the choices layer, a mixed-methods approach is employed, integrating qualitative 

research methods, such as questionnaires and surveys, with quantitative techniques, 

including statistical data analysis, to achieve a comprehensive understanding of 

blockchain adoption. This mixed-methods research design combines depth and breadth, 

enabling the collection of both qualitative and quantitative data. Such an approach is 

particularly advantageous as it ensures the validity and reliability of the findings through 

cross-verification, while also being resource-efficient, as small sample sizes alone often 

fail to yield generalizable insights (Creswell & Plano Clark, 2018a). However, it is 

important to note that this approach can be both time-intensive and costly, as it requires 

the application of diverse data collection methods for qualitative and quantitative 

analysis. 

The cross-sectional type involves gathering data at a particular time in a bid to take a 

look at the current trend of blockchain in higher learning institutions. This method is real, 

practical, and strong for the prevalence search of the present tendencies and regularities, 

yet it is unable to find the temporal shifts and the consecutive consequences (Bryman, 

2012). 

Regarding methodologies and approaches, data collection employs focus groups for 

qualitative information gathering and focus group protocol (Table 3.6) for quantitative 

and qualitative data (Krueger & Casey, 2002). There are common methods to engage in 

data analysis, which include Thematic and Content Analysis methods for qualitative data 

and Statistical analysis methods for quantitative data (Braun et al., 2021; Nowell et al., 

2017; O'Leary, 2017; Creswell & Creswell, 2018).  Thematic and content analysis yield 

contextual understanding and details, while statistics permit the measurement of 

patterns and associations (Braun & Clarke, 2006; Neuendorf, 2016; Field, 2013). 

However, qualitative analysis is interpretive and may demand substantial time, while 

quantitative analysis may oversimplify phenomena if not carried out well. 

Superimposing the research onion on the investigation into blockchain adoption in HE 

with Critical Realism provides a clear and strong framework. This approach involves both 

quantitative and qualitative research in a way that gives considerable insights into factors 

for adoption. This paper concludes that researchers must be aware of the various issues 

and constraints inherent to each layer of the research onion to conduct thorough and 

sound research. 
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3.2 Philosophy 

3.2.1 Ontology: Critical Realism 

Thus, critical realism is promising for providing a strong ontological background to the 

investigations of blockchain adoption in higher education. This framework assumes a 

layered world of appearance, existence, and essence as observed, occurred, and 

operatively existing (Bhaskar, 1975). These kinds of differentiation are paramount to 

explaining blockchain because researchers can disentangle more superficial effects, 

such as better administrative effectiveness, from the underlying, frequently latent 

processes that these effects represent, such as decentralisation and increased 

transparency. The essence and causal power of blockchain technology in higher 

education can be seen as emergent, starting with outcomes such as greater data security 

and better credentialing. These powers engage with existing formations consistently in 

educational institutions and may alter them (Vincent & O'Mahoney, 2018). 

3.2.2 Epistemology: Constructivist Epistemology within Critical Realism 

The epistemological position of critical realism affirms the nature of reality but agrees 

that knowing reality is even influenced by social or cultural relations (Vincent & 

O'Mahoney, 2018). This epistemological perspective is conducive to understanding how 

blockchain technology is adopted within the HE context, given that different populations 

of the community (students, teachers, managers) might have different perceptions about 

the positive and negative sides of the innovation. This implies that the study of blockchain 

adoption should embrace the insiders' subjectivities and rhetorical positions. Survey 

questionnaires can estimate the proportion of the population supporting the idea of 

blockchain's application across a given industry, while focus groups can give deeper 

insights into how this utility is perceived and what some of the implementation difficulties 

are (Sayer, 1992). 

3.2.3 Axiology: Ethical and Value Considerations 

There is also axiology in critical realism describing the values and ethical part of the 

research (Wynn & Williams, 2012; Shrestha & Sharma, 2024). This is done in regard to 

the following areas where the application of blockchain technology is being considered 

in higher education: ethics, self-identity of blockchain adoption in higher education and 

values and outcomes self-assessment. For instance, while using blockchain resolves 

issues with the implementation of educational technologies by ensuring transparent 

records which are possibly fair in realising the relevant democratic values to all without 
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discrimination. However, there may be certain ethical concerns that researchers need to 

bear in mind, including probable privacy violations and paradigms that may leave out 

those who are not fully conversant with technology. Despite recognising that there are 

different value positions possible within critical realism, by subscribing to the critical 

realist philosophical orientation, scholars are meaningfully encouraged to reflect on the 

values they hold personally and the values of the research participants while being very 

upfront about the values inherent in chosen research questions and methods (Vincent & 

O'Mahoney, 2018). 

3.2.4 Mechanisms, Contexts, and Outcomes in Blockchain Adoption 

In seeking to understand and explain the mechanisms behind empirical and actual 

events, critical realism is primarily interested in causal explanations—moving from the 

what to the why. This perspective challenges researchers, policymakers, and managers 

to develop deep understandings of their worlds, moving away from simplistic regression 

analyses that might show implementing X 'causes' Y and towards understanding why 

different contexts, conditions, and aspects of X could cause Y. The key to this inquiry is 

the 'mechanism', and the events it produces, but the mechanism in an open system 

cannot be isolated from its context. Hence, (Tilley & Pawson, 1997) equation: 

Mechanism + Context = Outcome (Tilley & Pawson, 1997). 

 

Table 3.1: Critical Realist lenses  

# Analysis Methods Description Margin 

1 Entity Contexts Higher education Blockchain & Value Chain 

Actors 

Value 

2 Systems Mechanisms Blockchain technical and non-technical & Value 

chain activities  

3 Powers Outcomes Requirement 

Source: Author’s Construct 

 

One of the primary goals of effective research is to improve the modelbuilding process 

for the future. Evidence is gathered utilising a methodological pluralist approach in which 

multiple views are investigated at a minimum, using a variety of data collection 
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approaches (Kazi, 2003). This evidence may provide information on the model's 

usefulness, accuracy, and impact on other mechanisms and contexts; however, this is a 

by-product (Kazi, 2003; Kazi, 2000; Kazi, 2011). The primary goal of this evaluation is to 

enhance the program in terms of content and targeting to improve the theory, improve 

the assessment, and strengthen the mix of data collection approaches in a never-ending 

cycle of progress (Kazi et al., 2002). 

3.2.4.1 Mechanism  

This refers to how the properties of one or more entities affect those of others. For 

example, in the context of blockchain adoption, the mechanism could be the technology's 

ability to securely and transparently record transactions. 

3.2.4.1 Context  

This involves the conditions for an entity's causal mechanisms to be triggered. In higher 

education, the context could include institutional policies, stakeholder readiness, and 

technological infrastructure (Fleetwood, 2005). 

3.2.4.2 Outcomes  

These are the empirical manifestations produced by causal mechanisms triggered in a 

given context. For blockchain adoption, outcomes might include enhanced data security, 

improved credential verification, and increased transparency. 

The role of context means that, unlike the image promoted by positivists, there are no 

clear, simple, or easy answers in the social world (Fleetwood & Hesketh, 2010). For 

example, we might find that low-waged service workers in a call centre can be happy 

when they work on quality services, have high levels of discretion in their jobs, and 

positively identify with the values of their work (Jenkins & Delbridge, 2014). The 

mechanisms that manifested here concern the relational identifications of the workers 

with the values of their employer and their work. However, Jenkins and Delbridge also 

clarify that the context of this mechanism was a labour market with limited choice and a 

family-owned, small, and successful business. Thus, the identified mechanisms may 

produce different outcomes in different contexts or even within the same company at 

different times. 

Summarily, ontology, epistemology, and axiology of critical realism provide a 

comprehensive framework for investigating blockchain adoption in higher education. The 

stratified ontology is useful in establishing other latent factors, and the constructivist 
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epistemology is useful in establishing a more holistic view of stakeholders' impressions. 

The axiological dimension guarantees that ethical concerns are essential to the research. 

Furthermore, applying critical realism to mechanisms, contexts, and outcomes can 

substantially improve the scopes and methodological quality of blockchain adoption 

research and improve practical recommendations for higher education institutions. 

3.2.5 Research approach 

In critical realism, retribution implies that the mechanism being considered, if it existed, 

would explain the occurrence of the phenomena (Vincent & O'Mahoney, 2018). This 

approach endeavoured to discover what the world must have looked like for the observed 

entities to be as they were and not otherwise (Sayer, 1992). Scholarly retroduction in the 

context of studying the adoption of blockchain in higher education meant first spotting 

the emergent patterns across and through time and spaces and then posing the 'what if' 

questions that help one uncover commonly masked causal relations. 

For example, the following was noted: (1) that some of the used blockchains were 

considerably more effective than others, and (2) that depending on the educational 

environment, that is, where IT is well-developed (for example, in universities). This 

suggested other causal processes affecting the observed mechanism, such as 

institutional support and stakeholder readiness. The variance in blockchain adoption 

outcomes was better explained by understanding these relationships. 

A choice to either develop new theoretical resources or draw on existing ones occurred 

to build better explanations of the interconnections between strata. For example, 

comparative analysis showed that those institutions that could align blockchain adoption 

with their strategic goals were more successful. This led to a new theory connecting 

organisational outcomes with broader educational contexts. Alternatively, considering 

the nature of opportunity structures within higher education can explain why some 

institutions were more inclined to adopt blockchain technology than others. Thus, new 

lines are drawn between the operation of a mechanism and the context(s) within which 

it resides.  The observation identified the value chain as a context for higher education 

institutions to build a blockchain adoption framework. 

Retroduction, therefore, embraced theoretical eclecticism, where various theories are 

used based on the value they brought when offering 'theoretical' interpretations of the 

numerous factors that shaped what was observed in the study (Vincent & O'Mahoney, 

2018). Abstraction and retroduction could also engage with other viewpoints to construct 

theorising in a discipline. This entailed examining theories for first-level contradictions, 
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then second-level contradictions, tensions between the theories, and re-framing the 

tensions in critical realist concepts (Edwards et al., 2014). 

Critical realism as a method of understanding blockchain adoption in higher education 

helped see both the technical and social aspects of using this technology. Ontology, 

epistemology, and axiology of critical realism helped the study remain multi-dimensional 

and ethical in nature. Using formal concepts as the theoretical framework and applying 

retroduction to understand mechanisms, contexts, and outcomes, the authors enriched 

the research epistemology and improved the development of strategies for the proper 

and fair adoption of blockchain solutions. 

3.2.6 Research Strategy 

The research method for this study combines computational content analysis, grounded 

theory, and Focus groups to accomplish both quantitative and qualitative analysis to 

examine the acceptance of blockchain within the value chain of higher education 

(Kuhlman et al., 2020). This research strategy offers a systematic knowledge acquisition, 

which is supported by data, as well as the generation of theory elaborated by analysing 

the stakeholders' experiences. 

3.2.7 Computational Content Analysis 

The quantitative aspect of this research is supported by the computational content 

analysis that forms the basis of the calculations of this research. Adopting VOSviewer 

allows the study to critically mine a large selection of literature and identify patterns, 

driver themes, and co-occurrences related to adopting blockchain and value chain 

processes in higher education. By visualising a network of terms and relations, the critical 

factors driving the implementation of blockchain can be better understood. Using this 

method, the subject matter is analysed extensively and devoid of biased results, as the 

results presented are generated through a computational method rather than human 

intervention (Kuzior & Sira, 2022). 

Another benefit is scalability—the approach of ACA allows for the completion of many 

analyses when investigating the increasing flow of literature on blockchain in higher 

education. The analysis based on the method helps unveil major adoption drivers that 

might be overlooked when focusing on traditional forms of analysis, such as patterns and 

trends of the identified driver themes and their connections (Basarir-Ozel et al., 2022). 

Furthermore, this approach augments the established tendency in the methodological 

approach that makes use of the computational tools for data search and analysis, as well 
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as provides stringent and open data analysis solutions that can be efficiently replicated 

(Kuzior & Sira, 2022). 

3.2.8 Grounded Theory 

The study uses grounded theory methodology combined with computational analysis to 

build a conceptual framework derived from focus group data. Grounded theory is 

appropriate for this study because it involves developing theory from scratch and using 

data collection and analysis, which are cyclical and almost simultaneous, in order to 

arrive at findings that are rooted in data. It is important to apply this approach when 

studying blockchain adoption because it enables the researchers to examine new 

occurrences for which there can be no theories initially. 

Its advantage is that it is highly contextual, and its categorisation offers a way to build 

context-sensitive and responsive theories from raw data (Khan, 2014), as demonstrated 

in the development of a conceptual framework. Drawing from the objectives of this study, 

grounded theory is employed to explore how blockchain technology can be adopted into 

higher education institutions and how this new technology can change the traditional 

value chain models. As an objective form of analysis concentrated upon identified 

actions, relationships and the spiralling processes occurring within focus groups, 

grounded theory assists in the creation of a verified theoretical model which captures the 

nature of institutional practice and stakeholder perceptions (Maher et al., 2018). 

3.2.9 Focus Groups 

The primary method used for collecting the qualitative data is focus groups for which 

various stakeholders, education administrators, faculty, IT personnel and other 

individuals and organisations involved in decision-making in higher institutions of 

learning share their views, experiences, and expectations towards the adoption of 

blockchain technology. Focus group discussions are fruitful and engaging due to the 

nature of the medium, which responds to the subject matter in a practical and policy-

oriented way, providing a view into the implementation issues and potential effector 

institutions. These discussions focus on the driver elements derived from the 

computational content analysis of the text data such that the qualitative information 

collected corresponds to the quantitative analysis. 

Another strength of focus groups is that the generation of knowledge is coproduced, a 

concept that accords with the nature of blockchain technology, which is democratic and 

decentralised (Trainor & Bundon, 2021). Because discussions are collaborative, the 
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research informs participants' understanding of how blockchain might transform 

institutions. It is crucial to use the data from focus groups to elaborate the grounded 

theory because it supplies the contexts that cannot be explained using computing 

technologies (Walsh et al., 2021). 

3.2.10 Reflection on Methodology 

The integrated approach using computational content analysis, method of grounded 

theory and focus groups results in a methodological approach which is both quantitative 

and qualitative in nature and complementary in its strengths. Quantitative content 

analysis demands the precision and scalability that is needed to sift through the large 

literature on blockchain and higher learning, and GT ensures that the theories developed 

are very much anchored in the data collected. On the other hand, focus groups are a 

novel form of interaction and substantive input on the part of larger groups of people in 

the sample, since the study can get a closer look at how the direct stakeholders in the 

implementation of blockchain technologies experience different processes and events. 

Using this mixed method approach, the research is able to deliver one composite answer 

on how blockchain can be best implemented in the higher education value chain. The 

results of the study are accurate and can also be used in practice because the 

computational analysis was combined with qualitative observations based on focus 

groups. The strategy also reveals important insights about why blockchain is 

implemented and where it can be utilised beneficially in higher education institutions, 

which the proposed implementation framework would address. 

3.3 Research Method Choice 

3.3.1 Mixed Method Approach with Corroboration 

This research utilises qualitative and quantitative methods to explore blockchain 

technology adoption in the value chain of higher education while using one technique to 

confirm findings obtained from the other. Thus, through the method of corroboration, the 

study intends to increase the validity of the findings based on the synthesis of the findings 

rooted in diverse methods to provide a more valid picture of the redefining potential of 

blockchain in the context of higher education institutions. 
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3.3.2 Mixed Method Strategy 

3.3.2.1 Concurrent Transformative Approach 

A concurrent, transformative mixed-method approach was used to allow the data 

collection from both the qualitative and the quantitative sources while following the 

distinct theoretical framework recommended by Venkatesh et al. (2003). This approach 

is suitable for the current study because blockchain has the capability to revolutionise 

conventional top-bottom organisational models in higher learning institutions, as noted 

by Alavi and Hąbek (2016). Thus, the study explores state-of-the-art blockchain adoption 

and aims to identify the prospects of changing directions. A major advantage of any 

concurrent design is the collection of data necessary to use methods to support each 

other and ensure that the conclusions drawn are credible (Creswell & Plano Clark 

2018b). It makes it possible for the quantitative results to be harmonised with the 

qualitative results in presenting a coordinated view of how blockchain can redesign the 

value chain of higher education. 

3.3.3 Mixed Method Design and Choice 

In the proposed method, corroboration is integrated as a main design principle, applied 

simultaneously alongside two different data analysis approaches computational content 

analysis and participatory focus groups (De Brún, 2020). This design makes it possible 

to complement the findings from each method to give a comprehensive look at the effect 

of blockchain. 

3.3.3.1 Quantitative Computational Content Analysis through VOSviewer 

The quantitative part of the research used computational content analysis, which is 

suitable for large text data, using VOSviewer. The literature on blockchain and value 

chain in higher education included 27 and 33 studies, respectively, which were reviewed 

to specify the terms, patterns, and connections between the drivers of blockchain 

adoption. The text mining functionality in VOSviewer allowed for the building of 

connection network maps of these concepts, and some of these terms and concepts are 

indeed significant in the blockchain and value chain domain (Van Eck & Waltman, 

2011b). Subsequently, focus group data was used to validate the identified 

computational patterns as it would effectively ensure that the patterns identified have a 

bearing on current real-world experiences. 
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3.3.3.2 Content extraction: higher education blockchain and value chain actors 

The researcher identifies actors through a content analysis process.  The premium 

version of SciSpace found at www.Typeset.io is used to deduce the names from the 

adapted items.  Then, a verification process was engaged by first navigating the links 

generated in the extracted Table from the library of papers adapted from Molopa & 

Cronjé (2024) linked here. Then, the items were converted into PDF documents and 

uploaded to the AntConc concordance research desktop application. The list of actors 

was manually searched from the AntConc. Hallucinated actors were identified and 

excluded from the list. The results are outlined in Chapter 4, and the process is shared 

in the Excel spreadsheet Grouped Higher Education Actors. 

AntConc is a widely used corpus analysis software developed by Dr. Laurence Anthony, 

particularly known for its application in corpus linguistics and text analysis. Although 

AntConc is not typically "rated" by research institutions in the traditional sense, it enjoys 

a strong reputation in the academic community. Furthermore, the software is frequently 

cited in numerous scholarly papers and research studies across various disciplines, 

including linguistics, language education, and digital humanities (Zhang, 2023). 

AntConc Copus Software 

AntConc's reputation is largely derived from its widespread adoption in academic 

research, ease of use, and the extensive features it provides for analysing text corpora. 

AntConc is used widely in corpus-based research, and many reputable research 

institutions and universities from around the world have adopted AntConc in their 

research methodologies for corpus-based studies. The above utility of this utility is seen 

in a significant number of publications indicating or relying on AntConc for text analysis 

(Louw & Louw, 2021; McEnery & Hardie, 2012; Hardie, 2014). 

So, if you want an evaluation or review from a research institution, it's not going to be 

there in a fashion that you would see something reviewed for commercial software. 

However, the frequent citations and usage of AntConc in academic research are 

evidence of its credibility (Brezina, 2018). 

SciSpace AI 

SciSpace is an AI-based tool for simplifying the understanding of academic research 

papers and is well known for its ability to demystify complex scientific concepts. This is 

especially useful to students, professionals and researchers who may not understand 

http://www.typeset.io/
https://cputacza-my.sharepoint.com/:b:/g/personal/molopas_cput_ac_za/EVP1ACoerAZIq_t3Qn0jh14Br8mr1SBlocL37QcoeGbAlw?e=z8jsOa
https://cputacza-my.sharepoint.com/:x:/g/personal/molopas_cput_ac_za/EaAvDTSdTTFDh_qotAPz1a8BwXRTzkMg1jYt6hNCcbl1Jg?e=wfVcCl
https://www.laurenceanthony.net/software/antconc/
https://typeset.io/
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scientific jargon. Many reputed research institutions and platforms have discussed and 

reviewed SciSpace, a useful academic tool. 

For instance, as a case in point, Scispase was written up in a study published in 

TechRxiv, which refers to how SciSpace aids you in doing an efficient literature review 

and spotting gaps in existing research. The research shows that the tool can greatly 

simplify the research process when there are huge academic paper collections to work 

with (Jain et al., 2023). As another example, SciSpace has platform features such as 

"The Effortless Academic" discussing their AI features like a "CoPilot" tool, which lets 

users interactively work with research papers as part of a research workflow (Ilya 

Shabanov, 2024). 

The AI review websites also highly recommend using SciSpace because of its user-

friendly interface and practical features that are best suited for students and 

professionals. Critiques around this indicate that although SciSpace is great at reducing 

a scientific paper's complexity, it is not that good at handling more specialised or highly 

complex papers (AI Hungry, 2024). Also, SciSpace is deemed a useful tool for any 

participant in academic research. 

3.3.3.3 Qualitative Participatory Focus Group 

Altogether, participatory focus groups were used with the quantitative data analysis, with 

the target participants being administrators, faculty, and IT professionals in higher 

education. These focus groups gave qualitative data, which gave them a look at the 

practicalities and possibilities of applying blockchain in various dimensions. The 

participatory approach provided the means through which stakeholders could reflect on 

how blockchain could affect certain activities or roles within value chain activities and, 

therefore, build upon the results generated through the computational analysis (Trainor 

& Bundon, 2021). The experiences and perceptions elicited during the interviews were 

also triangulated with quantitative findings to ensure that the developing blockchain 

adoption model includes theoretical support from qualitative data. 

3.3.4 Participatory Focus Group Reflection 

Thus, while using the participatory focus-group method to elicit learners' engagements 

more proactively, this study offers a richer and more emancipative examination of 

blockchain's potential to revolutionise the higher education value chain. The quantitative 

results described the main drivers and activities associated with blockchain based on the 

surveys, and the focus groups provided richer data by explaining the results based on 
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the respondents' experiences. The extensive realist, through the participatory focus 

group approach, enabled the confirmation of the above datasets, providing a more 

informative view of the institutional processes that can be supported by blockchain. 

Corroboration made it possible to establish that discoveries made were consistent across 

the various approaches employed in the study. According to the results provided by the 

VOSviewer software, the decentralization of the work of the decision-making system, the 

enhancement of transparency and cooperation among the networks integrated into 

Blockchain are accepted in the shared network diagrams. This was referred to by the 

respondents in the focus group discussions. This consistency of information sources 

indicated the complementary nature of blockchain and value chain operations in higher 

education and, consequently, offered an empirically validated roadmap of how 

blockchain can be deployed, which can be taken into account by institutions at the 

moment (Delgado-Von Eitzen et.al., 2021). 

With the help of corroboration this paper will develop a wide-ranging framework of the 

prospects of application blockchain usage in HEIs, thus, increasing the search of the 

progressive development of HEIs, based on transparency and collaboration. In 

comparison and triangulation of the qualitative and quantitative findings, the study makes 

sure that the image is not incomplete lacking the details about the theoretical and 

practical mistakes and successes regarding the application of blockchain in the 

academic colleges. 

With the corroboration concept, the combination of the qualitative and quantitative 

information was carried out and this ensured that the use of blockchain in the higher 

education value chain would be effectively and accurately analyzed. Quantitative 

computing content analysis and qualitative participatory focus group combined helped to 

ensure that the results that are generated in this research are triangulated using various 

sources of data. This high unsureness to imitate results approach contributed to the 

theoretical findings and allowed to bring it into more realistic applications. The institutions 

of higher learning are not an exception as they run to abide by the change in technology. 

This research has presented a solid empirical one in the realm of effective application of 

blockchain technology in value generation, transparency and other applicable 

partnerships. 

Participatory focus groups are also included in this research not only to enhance the data 

collection process, but also compliant with the current concept of democracy, co-creation 

and co-beneficiation that has been emphasized as desirable in recent scholarship 
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(Trainor & Bundon, 2021). The research process is democratic because the key actors 

like administrators, faculty and IT persons are directly involved in the research. 

Participatory focus groups also permit a variety of various voices, and produce results of 

blockchain adoption due to a collaborative approach rather than a top-down approach. 

This strategy aligns with the philosophy of inclusivity of governance and collective 

decision-making than the spirit of blockchain and its decentralised architecture, a goal to 

democratise institutional actions (Delgado-Von Eitzen et.al., 2021). 

The collaborative character of the focus groups reacts to the growing interest in co-

creation in the research of higher education where knowledge is created via the dynamic 

process of interaction between the researchers and the individuals (Trainor and Bundon, 

2021). The conducted focus groups offered an in-depth understanding of the contextual 

knowledge on the practical implementation of blockchain adoption so that the developed 

models could be valid and that they are being created in accordance with the real needs 

of institutions. This comes in accordance with the principle, according to which the results 

of research should be co-constructed by the participants of the research, in order to 

create a stronger relationship between theory and practice (Walsh et al., 2021).. 

Furthermore, taking part in the participatory focus group provides co-beneficiation, which 

involves such things as equitable benefits for researchers and participants (Delgado-Von 

Eitzen et al., 2021). The benefits of such discussions are that for the participants they 

are a chance to sway and inform the directions that their institutions take regarding 

blockchain and to ensure that any developments in this area will be suited to their 

particular needs and worries. For the researchers, the heterogeneity in the focus group 

answers adds weight and significance to the study, resulting in more nuanced and 

actionable findings. This collaborative spirit in the research is further enhanced by the 

shared knowledge creation, which is in line with the potential of blockchain in applied 

value creation in higher education (Vargas et al. 2021). 

Participatory focus groups contribute to the values of democracy, co-creation, and co-

beneficiation, which are important values to the research process as well as blockchain 

technologies being investigated by this study. By incorporating these principles into the 

research design, the research guarantees that the results are collaborative, inclusive, 

and progresses all stakeholders. 

3.4 Predictive calculation Composite score 

The activity of the event and significance are multiplied and divided to get a composite 

score. This implies that the score obtained by this method does not only look into the 
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number of strong drivers that affect the specific variable but also the strength and the 

higher the composite score the stronger the forecasted effect of the driver network would 

be. Composite scores attract the use of indispensable tools of multi-dimensional 

evaluation and comparison worldwide in various sectors with the view of assisting 

decision-makers to focus on the efficiency of high impact factors and resources 

appropriately.  

The development of composite scores and the application of the latter in decision making 

has been supported by evidence in various ways compiled by the bodies of research on 

various fields. The composite scores are usually utilized to combine more than one form 

of data directly into a single measure that could simplify the decision-making process 

(Hareesh, 2024). As an example, (Rawat et al., 2022) developed a conceptual model to 

describe social isolation by proposing a generalized approach to social factor and their 

influence on consumers: computed a pain composite score in terms of patient-reported 

outcome measures to assess pain and treatment outcomes (Komann et al., 2021) used 

in different spheres to make multi-dimensional assessments and comparisons, helping 

decision-makers to focus on meaningful drivers and allocate resources efficiently based 

on their possible impact.  

However, the definition of composite scores and their importance in decision-making 

processes is justified by a number of researches in diverse fields. The composite scores 

are commonly used in the synthesis of multiple data dimensions into one metric used to 

make better and informed decisions (Hareesh, 2024). As an example, Rawat et al. (2022) 

offer a conceptual framework of the interpretation of social exclusion and state that a 

multifaceted approach to the notion of social dynamics and their effects on consumer 

behaviour is crucial. In their study, Komann et al. (2021) estimated a pain composite 

score based on the patient-reported outcome measures to measure pain and treatment 

outcomes. Furthermore, another strategy to include the data on perioperative pain in an 

overall modelling score was also suggested by Jiang et al. (2022). Such works show that 

it is possible to apply the scores to different areas with the view of measuring multi-

faceted objects in an efficient manner. In the framework of assessment and interventions, 

the study by Xu et al., (2019) are also recommended as its findings are devoted to 

interventions in mild cognitive impairment and migraine, respectively. Multi-dimensional 

frailty scores are applied in the evidence in (Clementi and Garofalo, 2023; Xu et al. 2019) 

and in the article by Lee et al. (2016). These sources point out the utility of considering 

several parameters of interest in order to have a comprehensive description of multi-

faceted conditions that have the potential to frame and guide interventions.  
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The overall scores are uniquely useful in supporting multiple aspects of evaluations, 

comparisons, and decisions in different academic or professional domains. That way, by 

using composite scores and paying attention to the occurrence and relevance of factors, 

their assessment and output forecast become comprehensive. 

3.5 Time horizon 

This cross-sectional research, conducted from 2022 to 2024, systematically examines 

blockchain's application in higher education while incorporating empirical data from 

multiple domains. This paper started with a proposal and a pilot study conducted in 

February 2023. In the subsequent step, SLR was conducted from May to August 2023 

to synthesise credible literature data systematically. From this SLR phase, focus group 

instruments were developed and piloted in early August 2023 using focus groups to 

understand the stakeholders' views on using blockchain in an Academic setting. 

Accordingly, with current literature, this work also employs the benefits of blockchain in 

increasing the transparency, security and efficiency of data in educational organisations. 

For instance, Kabashi et al. (2023) have stressed the decentralisation function of the 

participants in shielding academic and administrative procedures using blockchain; this 

correlates with the objectives of the present study (Kabashi et al., 2023). Likewise, 

Toader et al., 2023) point to trust and perceived security for Blockchain in HE, grounding 

this research on Blockchain's democracy to enhance inclusiveness and performance. 

Using the cross-sectional research design meant that blockchain's adoption drivers could 

be studied closely at one time to understand more deeply the levels of Readiness among 

the stakeholders and the models of participatory governance. This approach, following 

IIM frameworks such as in Inayatulloh et al. (2023), suggests that the various 

stakeholders within the higher education value chain can be decentralised to incorporate 

more voices into decision-making while the data integrity of records would be improved 

due to applications of blockchain technology (Inayatulloh et al., 2023). 

Information gathered in these phases was processed from September 2023 to February 

2024 to enhance the Blockchain Adoption Drivers Model, which the given study proposes 

as the theoretical framework to investigate blockchain's capabilities in higher education. 

A summary of the findings based on the SLR will be made during a conference on five 

April 2024. In its stead, the thesis writing and finalisation will occur between May and 

November 2024 with a summative of the whole study. 
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3.6 Research Context 

3.6.1 Research Setting 

The study was conducted in the field of higher education, where the participants were 

students and lecturers of the disciplines of design, journalism, informatics, fashion and 

information technologies as well as senior managers and specialists of the state and 

commercial sectors. The diversity in the participants strengthened differing opinions of 

the adoption of Blockchain technology and how it may be applied in higher education. 

In terms of this research, the awareness and understanding of blockchain technology for 

a number of participants were found as very less and they lived up to their expectations. 

This reflected a wide real-world challenge of deploying any novel and sophisticated 

technology similar to what blockchain is like in learning environments where the 

individuals of interest may not even be technically literate. The study obtained the 

preconceptions of the blockchain from the participants and then it was noticed how their 

evolution was produced as they passed through the conceptions of the model. 

This is a study that was carried out using democratic research methods as blockchain is 

all about decentralisation, openness and equality (Tapscott & Tapscott, 2017). These 

principles meant that all the participants, whatever their IT skills and career backgrounds 

were, were actively involved in creating research knowledge. In this context the present 

study aimed at using an inclusive approach that involved in the research process all 

these groups so that no group could dominate the discourse and all would contribute to 

the findings of the study (Creswell and Plano Clark, 2018a). 

This resulted in added variables being linked to the geography of access to technology 

and other physical infrastructures due to the fact that the survey participants came from 

the Eastern Cape, Western Cape and Lesotho. This geographical diversity comes out 

prominently in the beliefs that emerged in the contextual applicability and sustainability 

of blockchain solutions to various forms of education embedded in Walsh et al. (2021). 

For example, while the participants were coming from rural areas, explaining the 

technological barriers, which may not work in urban areas, there's a good chance of the 

perception of the viability of blockchain in their environment being biased. 

The research was carried out in the field of higher education which was represented by 

students and lecturers of the disciplines of design, journalism, informatics, fashion and 

information technologies as well as in the state and commercial sectors of senior 

managers and specialists. The diversity in the participants strengthened differences of 
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opinion of the adoption of Blockchain technology and how it may be utilized in higher 

education. 

In terms of this research the awareness and understanding of Bitcoin technology for 

number of participants was found as very less and they were living with their 

expectations. This reflected a wide real-world challenge of deploying any novel and 

sophisticated technology similar to what Blockchain is like in learning environments 

where the individuals of interest may not even be technically literate. The study got the 

preconceptions of the blockchain from the participants and then it was noticed how their 

evolution was produced as they passed through the conceptions of the model. 

This is a study that was carried out using democratic research methods as blockchain is 

all about decentralisation, openness and equality (Tapscott & Tapscott, 2017). These 

principles meant that all the participating people with whatever their IT skills and career 

background were, were actively involved in the research knowledge creation. In this 

context the present study aimed at using an inclusive approach that involved in the 

research process all these groups so that no group could dominate the discourse and all 

would contribute to the findings of the study (Creswell and Plano Clark, 2018). 

This made the result that the added variables were associated with the geography of 

access to technology and other physical infrastructures as a result of the fact that the 

survey participants were from Eastern Cape Western Cape and Lesotho. This 

geographical diversity gets fruitful results in the beliefs arising in the contextual 

applicability and sustainability of using blockchain solutions in the applicability of different 

forms of education embedded in Walsh et al. (2021). For example, while the participants 

were coming from rural areas, explaining the technological barriers, which may not work 

in urban areas, there's good chance of the perception of the viability of blockchain in their 

environment being biased. 

The research context, involving participants from various disciplines and geographic 

regions within the higher education environment, facilitated a multi-faceted exploration 

of blockchain technology. Guided by democratic research protocols and a Participatory 

Action Research framework, the study allowed for an inclusive, collaborative approach 

that reflected the complex realities of adopting innovative technologies like blockchain in 

diverse educational settings. 
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3.6.2 Study Population 

The study population consists of key stakeholders within higher education institutions 

who possess extensive knowledge of or are actively involved in the deployment and 

potential integration of blockchain technologies. Respondents were selected based on 

their organizational roles and their experience in strategic decision-making processes. A 

total of twenty participants were included in the study, with selection criteria designed to 

ensure purposive sampling. This approach aimed to engage individuals with a deep 

understanding of how blockchain technology could influence various dimensions of the 

higher education system. 

Out of the participants, 19 were involved in the focus group activity. The focus group 

session was carried out on the 3rd and 4th of August, 2023. The participants were 

selected in such a manner to include participants from the necessary departments within 

the educational institutions and technological companies and exclude proficiency heads, 

councils, communities, and executive members as they do not possess the practical 

involvement in the conceptualisation of the adoption of blockchain in education (Creswell 

& Creswell, 2018). 

Participants were organised into three focus groups, with representation across various 

fields, ensuring a diverse range of perspectives and insights: 

The participants of Focus Group 1 were senior lecturers, ten coordinators who work in 

education sectors concentrating on media studies, research coordination, and industrial 

design, and are postgraduates (Table 3.2). 

Focus Group 2 included lecturers from media and IT studies, nursing; male professionals 

in technology and petroleum sectors – an IT manager in cybersecurity and cloud 

technology and a telecoms architect (Table 3.3). 

Participants in Focus Group 3 comprised senior lecturers in public relations and graphic 

design, government professionals, town planners and governance experts (Table 3.4). 

The end result of this careful process of sample selection was a diverse pool of 

participants whose knowledge of blockchain technology and its implications for the 

higher learning institution was grounded in practice as well as theory. The reason for 

selecting participants through purposive sampling was that the study would address 

practical considerations of how blockchain could be adopted in academia and yield data 

that has theoretical value (Guest et al., 2017). 
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3.6.3 Study Sampling  

Three focus groups were used in the study: two with seven members each and the third 

with six members, yielding a total of 19 participants. The reasoning for focus group 

size/number considered the data saturation stage and the best qualitative analysis 

strategy, not forgetting the practicality of managing the focus groups where the goal is to 

gain depth and breadth of understanding. (Creswell & Plano Clark, 2017). 

In order to get sufficient specificity of the data harnessed, the method of purposive 

sampling was employed. This approach made it easy to identify participants who have a 

predisposition to knowing about value chain processes and blockchain in an academic 

setting. Purposeful sampling is especially valuable in qualitative research because it is 

possible to aid researchers in getting in touch with the right people most likely to give 

direction to the subject under study (Palinkas et al., 2015). 

The sampling technique used in the study took two phases of the Extensive Realist 

sampling technique. The first was computational quantitative content analysis and 

systematic literature review to generate recurrent themes and select eligible participants 

(Palinkas et al., 2015). In the second stage the participants were selected on the basis 

of the results obtained from this study. Since the study was exploratory and based on 

the cooperation of the participants, a sampling technique was used to ensure that it 

captured a wide range of participants. Conducting analysis in this way offered 

advantages to consider the research question of this study in a more systematic and fair 

manner than the previous pipelined analysis. It was especially compatible with the 

methodological framework to focus on the broad involvement of stakeholders and the 

comprehensiveness of data acquisition (Creswell and Creswell, 2018). 

3.6.4 Focus Group Participants 

3.6.5 Focus Group: Higher Education Focus Groups: A Status-Influence Findings 

Focus Group 1 (FG1) participants represent a broad spectrum of actors operating across 

different levels of the higher education value chain. Thus, by comparing their statuses 

and the degree of their impact, coherent conclusions are drawn regarding the evaluation 

of knowledge production, distribution, and application. This analysis enables soliciting a 

better and holistic understanding of the milliseconds' elements that constitute the 

educational phenomenon, therefore adding a better and deeper understanding of the 

nature of academic learning as well as the roles it plays in the advancement of societies. 
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3.6.6 Focus Group 1: Participants in Higher Education Value Chain  

 

Table 3.2: Focus Group 1 Participants  

Participants Industry CPUT Student Professional Practice 

FG1S2 Education N/A Senior Lecturer Media Studies and 

Research Coordinator 

FG1S3 Education N/A Lecturer Media Studies 

FG1S4 Education PhD Lecturer at College 

FG1S5 Education PhD Retired Teacher and Lecturer 

FG1S6 Education Masters Lecturer and WIL Coordinator 

FG1S7 Education PhD Lecturer of Product and Industrial Design 

Source: Author’s Construct 

 

When examining the educational value chain, the student from CPUT (designated 

FG1S2) is, in effect, a consumer of the products offered at this firm. Their evaluation of 

the relevance of the curriculum and the effectiveness of the teaching methods and 

coaching, as well as how well-prepared their students are for the job market, plays a vital 

role in developing the academic course and the teaching Delivery Systems. Despite 

operating non-transformationally through surveying, student unions, among others, the 

role benefits in matching graduate competencies to the market expectations.  

The Senior Lecturer and Research Coordinator (FG1S3) holds a cross-over role, 

enabling them to act as a bridge between the teaching and research functions of the 

university. This person can also add value to the educational process by introducing 

evidence-based knowledge to the curriculum and the student population, promoting a 

culture of inquiry, and seeking funding sources for research that can stimulate the 

improvement of knowledge delivery processes.  

The direct influence comes from the cadre of lecturers who provide instructions and are 

involved in the curricula designs (FG1S4, FG1S6, FG1S7). PhD and Masters are the 
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postgraduate qualifications that they pursue. The specialised knowledge they possess 

as scholars may in some way determine the range and content of academic programs. 

FG1S6 Working as a coordinator of Work-Integrated Learning (WIL), therefore, means 

being an active participant in connecting theory with practice to enhance employment 

opportunities for graduates in the labour market. The first focus group participant is a 

retired educator and lecturer, for this is a source of retrospective oral history that is 

invaluable in charting the advancement of the educational value chain. Many are 

experienced in contributing to discussions involving changes to curricula or the manner 

of delivering instruction, yet the extension of their influence on current practices may be 

limited. 

3.6.7 Focus Group 2: Participants in Higher Education Value Chain  

 

Table 3.3: Focus Group 2 Participants  

Participants Industry CPUT Student Professional Practice 

FG2S2 Technology PhD Telecoms Technology Architect and Cyber 

Security and Cloud Technology 

FG2S3 Education N/A Lecturer (Social Studies, Media Studies, 

Communication Studies) 

FG2S4 Education N/A Lecturer BTech Nursing 

FG2S5 Petroleum Masters IT Manager for IT Service Management 

Operations 

FG2S6 Education N/A Lecturer 

FG2S7 Education N/A Lecturer IT 

FG2S8 Education N/A Media Studies Department (Teaches Media 

and Media Law) 

Source: Author’s Construct 

 

On comparing the identified stakeholders in Focus Group 1 (FG1) and Focus Group 2 

(FG2), the latter covers a wide range of higher education value chains. These factors in 

and of themselves necessitate a closer look at the current state of each of them and the 
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degree to which they may revolutionise the system. Knowledge of the interactions among 

these entities could be useful for identifying key performance improvement strategies of 

the value chain.  

3.6.8 Focus Group 2 Participants and their Influence 

At the Cape Peninsula University of Technology, the client is the students, most 

especially those within the FG2S2 cohort since they directly benefit from the Academic 

offerings at the institution. Students' stances on the transferability of the academic 

program, including employment opportunities in particular areas of technology like 

telecommunication, cybersecurity and cloud computing, are crucial for the fine-tuning of 

the program. This can ensure that graduates have competencies that match the market's 

needs. Likewise, the Telecoms Technology Architect of the same cohort provides 

another rich external perspective. For this reason, their expertise in cybersecurity and 

cloud-based technologies plays a major role in curriculum improvement, identifying 

missed opportunities in meeting industry needs and academic delivery, and creating 

partnership prospects to advance the program and introduce specialised guest 

speakers. The two departments of social sciences and nursing learning facilitators of 

FG2S3 and FG2S4 have a crucial role in moulding soft skills, including critical thinking 

skills and good communication. These are common skills globally and are valued in 

different working professions. Fidelity Group’s contribution to the Bachelor of Technology 

in Nursing program is an investment in the healthcare talent pool. Known as FG2S5, the 

IT Manager represents the target employer for the university’s graduates, particularly in 

IT. From the authors’ point of view, their opinion on how the acquired knowledge is useful 

in the real world is a valuable addition to curriculum development to address the 

employers’ requirements and identify potential gaps in the training programs needed for 

students. The lecturers of the FG2S6, FG2S7, and FG2S8 courses, like the FG1 

lecturers, use their classroom practices and curricula in the ways mentioned below. Their 

specialised knowledge in areas that are especially relevant in new disciplines, such as 

Media Studies, Information Technologies and Education, points to a market-oriented 

skills and knowledge profile. Although media law is taught in other classes as part of 

broader communication courses, the focus that FG2S8 has on media law can be 

considered relevant, especially because of the dynamic, growing nature of the media 

environment. 
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3.6.9 Focus Group 3 Participants in Higher Education Value Chain 

 

Table 3.4: Focus Group 3 Participants  

Participants Industry CPUT Student  Role 

 N/A N/A Student 

FG3S2 Government Masters Town Planner 

FG3S3 Education PhD Senior Lecturer Graphic Design 

FG3S4 Education PhD Lecturer 

FG3S5 N/A Masters N/A 

FG3S6 Government Masters Governance (Parliament) 

FG3S7 Education Masters Lecturer Public Relations 

Source: Author’s Construct 

 

FG3 brings together a diverse group of participants from different tiers of the higher 

education ecosystem cluster. The Town Planner (FG3S2) is identified in the 

governmental sphere, who uses their town planning knowledge to enhance curriculum 

in related fields, including geography and architecture. This expertise can help align 

academic institutions with governmental developmental goals to create applicable 

learning via internship or project-based educational models. The FG3S3 Responsible 

post of Senior Lecturer in Graphic Design naturally locates this professional at the heart 

of curriculum delivery and, hence, at the commanding heights of forming education 

outcomes considered relevant or valuable by students. Studying from a critical realist 

stance encourages questions about whether organisational structures, workloads or 

resources, for instance, foreclose the use of innovative teaching practices. The Lecturer 

(FG3S4) is responsible for imparting knowledge and competencies characterised by 

critical realism. This paper questions the extent to which institutional structures, such as 

evaluative paradigms, support effective skill development. The participant from an 

Unidentified Industry (FG3S5), currently in the process of obtaining a master’s degree, 

could be a valuable addition to specific segments of the value chain due to his/her 
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specialised knowledge. The governmental regulations that have a bearing on higher 

education are perceived by the Governance Official (FG3S6) from the governmental 

domain of the university. Their expertise in governance is paramount in shaping 

discussions on aspects such as financial modelling, accreditation and co-alignment of 

governmental goals and aspirations to the learning curriculum. Finally, the Public 

Relations Lecturer (FG3S7) focuses on developing communicative skills, which is 

perceived as the production output. An onerous critical realist critique would, therefore, 

question if actual ‘educationally embodied’ student–teacher relations, such as S:T ratios 

or pedagogic techniques, for that matter, are ‘capable’ of enhancing these competencies 

within the context of higher learning effectively. 

3.6.10 Student and Professional Composition Across Focus Groups 

Here is a breakdown of student and professional participation across the focus groups, 

along with percentages: 

 

Table 3.5: Population Distribution  

Focus 
Group 

Students Only Students & 
Professionals 

Professionals 
Only 

Total 

FG1 1 (16.7%) N/A 5 (83.3%) 6 

FG2 1 (14.3%) N/A 6 (85.7%) 7 

FG3 1 (14.3%) 1 (14.3%) 4 (57.1%) 6 

Total 3 (15%) 1 (5%) 15 (75%) 19 

Source: Author’s Construct 

 

The composition of the focus groups from Table 3.5 above reflects a multifaceted 

assembly, thereby enhancing the discourse surrounding the higher education value 

chain in manifold ways. Within these groups, 15% of the participants are students, who 

are the primary beneficiaries of educational offerings. Their firsthand experiences yield 

critical perspectives on the efficacy of the curriculum, the pertinence of academic 

programs to prospective professional endeavours, and the availability of skill 

enhancement prospects. Specifically, students from CPUT embody the end-users of 

educational services, offering discerning viewpoints on the practicality of programs, the 
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applicability of the curriculum to future vocational requirements, and the prospects for 

employability post-graduation. Their participation guarantees that the focus groups give 

due consideration to the ambitions and necessities of impending graduates. 

Professionals represent seventy-five per cent of the focus group; thus, the input of 

practical-oriented specialists concerned with the essential demands of the occupations 

and the skills that graduates should possess. They evaluate the current curriculum in 

motivating graduates in the labour market and identify areas for collaboration between 

academic institutions and the industrial sector, such as internships and special seminars. 

The possibility of involving practitioners from various sectors, such as the government, 

technology, information technology, and public relations, has made it possible to have a 

comprehensive discussion that relates theoretical teaching with real practice in the 

practice field. Their knowledge is used in developing curricular structures that will help 

make graduates competent professionals in their respective fields. 

A smaller percentage of 5% of the focus group comprises students and working 

professionals; hence, they have a unique perspective on the transition from academic to 

professional life. They explain how academic theories relate to their work practice and 

map out the challenges facing graduates in the labour market. This view remains of a 

good deal of value, especially due to its role in connecting theoretical education with 

practical occupations.  

The combined pool of educators, advanced scholars, emeriti faculty and industry 

professionals bring years of experience and knowledge. Such a heterogeneous 

assembly encourages conversations informed by various perspectives derived from 

different points of cross-sections at one’s academic and career journeys. This 

interrelated process of mastering the material enriches the training and produces an 

effective knowledge sharing that allows for creating an elaborate understanding of 

ecosystems on theoretical and practical aspects of professional growth. 

3.6.11 Overall Influence on the Value Chain 

The collective contributions of this assembly, encompassing students, governmental 

bodies, educational experts, and, where applicable, an employer (identified as FG3S5), 

are instrumental in shaping the discourse on various pivotal aspects. These include the 

structuring of academic curricula, the formulation of governmental strategies, the 

enhancement of graduate employability, and the overarching efficacy of the tertiary 

education infrastructure. By integrating diverse viewpoints, this group can potentially 
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drive meaningful advancements in the educational sector, thereby impacting the value 

chain significantly. 

 

3.6.11.1 Rationale for Focus Group Size 

A focus group size of seven members was selected to balance two important 

considerations: 

Depth of discussion: smaller focus groups, typically between six and eight participants, 

encourage more detailed and personal contributions from each member. With seven 

participants, there are many opportunities for everyone to share their perspectives, and 

the facilitator can manage the discussion effectively, ensuring all voices are heard 

without it becoming chaotic (Guest et al., 2017). 

Group dynamics: Having a moderate group size helps foster an interactive environment 

where participants can build on each other's ideas, enhancing the richness of the data. 

Larger groups often risk creating a setting where only a few dominate the conversation, 

while smaller groups may limit the diversity of views shared. A group of seven balances 

these dynamics, allowing for diverse input while maintaining manageability (Krueger & 

Casey, 2015). 

3.6.11.2 Rationale for the Number of Focus Groups 

The logistical considerations along with the need for data saturation directed the decision 

to conduct three focus groups. Three focus groups were held, and there were no new 

themes emerging from the data, which indicated saturation was achieved. Saturation-

the collection of data is considered finished when conduct of new focus groups/interviews 

will not likely reveal new themes or knowledge (Fusch & Ness, 2015). As the themes 

determined in the three focus groups were similar to those determined in the literature, 

it was concluded that further focus groups were not needed. In line with this, other studies 

have indicated that between two and three focus groups is often enough to reach 

saturation, particularly in studies that are populated by relatively homogenous participant 

groups (Guest et al., 2017). 

Moreover, the use of three focus groups proved adequate and sufficient for comparative 

analysis while ensuring that the study proves feasible in terms of time and resources. By 

testing multiple populations, the researcher can see if there are differences or similarities 

in the respondents' opinions and assure a strong validity of emerging themes. This 
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method provides a greater degree of reliability in the findings, in that they are not based 

on the views of one group of people, but rather provide an overall consensus of the 

population at large (Morgan, 2018). 

3.6.12 Research Setting Reflection 

The study's sampling strategy and focus group design were carefully chosen to maximise 

the richness of the data while ensuring practicality. The study successfully reached data 

saturation by selecting knowledgeable participants through purposive sampling and 

conducting three focus groups with seven members each. The focus group size and 

number were informed by both empirical research on qualitative methods and the 

specific needs of this study, ensuring the data collected provided a robust understanding 

of blockchain adoption drivers in higher education without redundancy. 

3.7 Research methods used for data collection.  

Figure 3.1 shows the data collection map, which outlines the chosen research methods 

and how they impacted quantitative and qualitative data collection. 

 

Figure 3.1: Research methods for data collection process  

Source: Author’s Construct 
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3.8 Systematic Literature Review 

3.8.1 Quantitative content analysis 

A list of studies from a recent systematic literature review focused on blockchain 

applications in higher education (Delgado-Von Eitzen et al., 2021) is adapted, as it is 

relevant to the research investigation in exploring blockchain drivers from blockchain 

applications in higher education (Trainor & Bundon, 2021). On the other hand, a 

systematic literature review process (Figure 3.2) is adapted to examine higher education, 

value chain and value-driven activities. 

 

Figure 3.2: A systematic guide to literature review development. 

Source: Petersen et al. (2008) 

 

3.8.1.1 Computational content analysis 

A VOSviewer content analysis software is used to identify the occurrences, linkages, 

relevance, and importance of the text corpus. VOSviewer uses large text and 

mathematical calculations to identify themes, eliminating references and nouns irrelevant 

to the subject (Wang & Tian, 2008). The network builder displays data from a central 

point and cascades according to clusters and linkages (Walker, 2022). 

3.8.1.2 Focus group workshop protocol 

Participatory focus groups were deemed suitable for this study to achieve an in-depth 

focus on causal mechanisms, contextual factors, and their various interactions (Slocum, 

2003; Jagosh et al., 2014; Stein & Barron, 2017) by consolidating information from a 

diversity of sources to merge action and reflection, theory and practice (Brydon-miller et 

al., 2003) in elucidating the observed Higher Education Value Chain Blockchain 
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outcomes demonstrated in Table 3.6 column: objectives furthermore, summarised the 

two-staged extensive critical realist Participatory Action Research process (Stein & 

Barron, 2017). 

Corroborative evidence was collected through mixed methods, designated as the Higher 

Education Blockchain causal mechanisms, contextual factors, and their various 

interactions. Combining qualitative and quantitative methods created varied data sets for 

in-depth explanations (Stein & Barron, 2017) for this all-encompassing research. 

Furthermore, the method reinforced the research findings (Venkatesh & Brown, 2016), 

thereby informing the limited comprehensive literature on the subject. Corroboration 

supported the assessment of measurement, sampling, and procedural bias (Wynn & 

Williams, 2012).   

3.8.1.3 Instruments 

In this section, the instruments are intended to facilitate data collection and ensure both 

group engagement and individual representation; interactive and digital tools were 

employed during the study. The following tools were instrumental in gathering both 

qualitative and quantitative data. 

3.8.1.3.1 VOSviewer 

VOSviewer is a specialised software tool used for constructing and visualising 

bibliometric networks, enabling researchers to analyse large-scale scientific data. 

Developed by (van Eck & Waltman, 2010), it facilitates the examination of relationships 

such as co-authorship, keyword co-occurrence, and citation networks, helping to 

uncover research themes and influential works. The software employs a clustering 

algorithm that groups related items based on co-occurrence and uses a distance-based 

visualisation to reflect the strength of connections. This approach provides a deeper 

understanding of scientific domains by visualising structural patterns and relationships. 

VOSviewer's impact lies in its ability to encourage researchers to critically analyse and 

redefine the intellectual landscape of their fields, revealing both existing structures and 

emerging trends (N J van Eck & Waltman, 2010). 

In this study, the software was used for content analysis, where the items retrieved from 

scientific databases were integrated as a single corpus content document. The content 

was analysed focusing on the co-occurrence, relevance, and network relationship of 

words rather than the bibliometric. 
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3.8.1.3.2 Flip Chart for Interactive Sessions 

The flip chart was used during interactive sessions, allowing participants to engage 

visually with the study topics. It was particularly effective in conducting public voting on 

the key elements of the study, such as actors, actor activities, and types of blockchain 

(technical drivers). Votes were recorded on the flip chart, and points were allocated 

based on the number of votes received for each item, as indicated in Figure 3.3. This 

tool enabled participants to interact directly with the research process and visually see 

how their contributions shaped the discussions and outcomes (Krueger & Casey, 2015). 

 

Figure 3.3: Flip chart voting activity for Focus Group 1  
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3.8.1.3.3 Google Forms for Secret Voting 

In order to provide the respondents with confidentiality and motivate them to share 

honest opinions, secret voting (providing, of course, confidentiality) about the 

philosophical beliefs (non-technical drivers) was used and it is possible to access it here. 

This approach enabled the participants to give out their opinions on the more subjective 

issues privately, hence giving everyone an opportunity to voice their contribution to the 

research process. Individual representation using Google Forms was a means of giving 

a structured approach through which the participants could communicate with the 

researcher one-on-one but anonymously (Creswell and Plano Clark, 2018). 

These aids were part of the study, as they offered a balanced method of data collection 

since they encouraged community participation in the process of gaining information via 

interactive sessions and a personal reflection in the voting conducted privately. 

Collaborative decision-making was supported by using a flip chart, whereas Google 

Forms served to make sure that the respondents had no reservations about sharing their 

personal opinions that contributed to the overall validity and inclusiveness of the study 

(Fusch and Ness, 2015). 

3.8.1.4 Form of the focus group protocol. 

In this research, the focus group protocol was also designed in a way that the data 

collection process was structured, ethical and easy for the participants. The protocol 

provided critical aspects to establish an open and respectful atmosphere that could allow 

the participants to have meaningful interactions with each other and provide insights 

meaningful to the adoption of blockchain in higher education. Ethical considerations were 

raised in the beginning, and the participants had an elaborate briefing on the purposes 

of the study, objectives, and the voluntary participation. This was supported by the fact 

that the consent of each participant was informed, and signed site permission (which 

was available here) was obtained, in accordance with the best practices of conducting 

ethical research (Krueger and Casey, 2014; Creswell and Creswell, 2018). 

The subjects were informed of the purpose of the study, giving the researcher the needed 

background that acts as a guide in how the research takes into consideration the input 

of the subjects. Ethics of confidentiality and privacy were also a major attribute of the 

protocol, and they assured individual responses would be anonymous and data reported 

in aggregate to protect the identity of the research participants which is very important in 

preserving trust and the comfort of participants when conducting sensitive research is 

involved (Brydon-miller et al., 2003; Fusch and Ness, 2015). 

https://cputacza-my.sharepoint.com/:b:/g/personal/molopas_cput_ac_za/EXQqGmbaFhBEqZxqLevknZcB0ArzjV9_zUSP02t9K39ElA?e=vIv9vK
https://cputacza-my.sharepoint.com/:b:/g/personal/molopas_cput_ac_za/EboJNltq_vVHkNlvuPO3X1wBULIa6T542WPUiK6NwCG89Q?e=8CllEi
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The questions of questions that were intended to be used in the focus group were tailored 

on the variation of the Participatory Focus Group Protocol, which was aimed at facilitating 

a natural and progressive flow. The given structure included some steps: preliminary 

introductions, the time of individual contemplation, tutored guidelines, a specific period 

of discussions, and a closing feedback presentation as presented in Table 3.6 a column 

in the section How the study is conducted? The design is consistent with the existing 

guidelines, supporting and motivating the participants to become open (Wong et al., 

2014). During the session, constant feedback was invited so that their reflections could 

be reflected during the time to augment the validity of the study and provide insights 

could come out based on the experiences of participants (Guest et al., 2017). This 

protocol created a balance in this structured direction and permissive discovery of the 

research, a stimulated, ethical, and receptive study. 

3.8.1.5 Focus group 

Planned discussions and participatory activities among the small group of stakeholders 

were facilitated by a researcher to identify how the contextual circumstances of actors 

and programs may be impacted by the drivers (Pawson & Manzano-Santaella, 2012) 

and further confirm the existing theories and the researcher's thoughts (Kumer & Urbanc, 

2020:9) on Higher Education Blockchain implementation. The focus group approach is 

cost-effective and may be conducted online (Slocum, 2003), making it most suitable for 

maintaining social distancing regulations.   
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Table 3.6: Summary of the Extensive Critical Realist PAR research process.   

The study aims to demonstrate the potential use of the Blockchain Technology Adoption Drivers model to democratise the higher education value chain. 

 Questions  Objectives Focus Group Activities Instrument How it was 
conducted 

3.2.1 Question 1: What are the 

Blockchain Adoption 

Drivers for higher 

education? 

3.3.1 Objective 1: To portray 

Blockchain Adoption 

Drivers for higher 

education. 

   

3.2.1.2 Sub-question 1.1: Who 

are the Blockchain actors 

in higher education value 

generation? 

3.3.1.2 Sub-objective 1.1: To 

map the blockchain 

actors in higher 

education value 

generation. 

 Literature was used to identify the blockchain actors.  The participants in the pilot 

demonstrated limited knowledge of blockchain, while they showed an understanding of 

the principles and elements of blockchain. 

 Table 2.1: Higher education 

blockchain actors. 

 Preference ranking 

Discussion 

Voting (determine 

hierarchies) 

3.2.1.1 Sub-question 1.2: What 

are the higher education 

blockchain activities on the 

higher education value 

generation? 

3.3.1.1 Sub-objective 1.2: To 

map the higher 

education blockchain 

activities on the higher 

education value 

generation. 

 Literature was used to identify the activities of blockchain.  The participants in the pilot 

demonstrated limited knowledge of blockchain while they understood the principles and 

elements of blockchain. 

 Table 2.2: University Blockchain 

and Their Activities  

 Preference ranking 

Discussion 

3.2.1.2 Sub-question 1.3: Who 

are the value chain actors 

in higher education value 

generation? 

3.3.1.2 Sub-objective 1.3: To 

map the value chain 

actors in higher 

education value 

generation. 

 Participants individually identify and compile a list of value chain actors in higher 

education. 

 In a discussion group, participants identify value chain actors on the value chain Table 

2.1 and categorise them into main actors and supporting actors. 

 In a discussion group, participants map value chain actors on Table 2.3 and categorise 

them into main actors and supporting actors  

 Table 2.3: Higher education 

value chain actors. 

 Preference ranking 

Discussion 

Voting (determine 

hierarchies) 

3.2.1.1 Sub-question 1.4: What 

are the higher education 

value chain activities on 

the higher education value 

chain? 

3.3.1.1 Sub-objective 1.4: To 

map the higher 

education value chain 

activities on the higher 

education value chain. 

 Participants individually identify what is the value that they expect from public 
universities. 

 Participants identify and map literature identified value chain activities that generate 

value on the value chain activities and categorise them into main activities and 
supporting activities. Figure 3.6 shows how the activities are identified from 
literature. 

 In a discussion group, participants map value chain activities and their linkages in the 

value generation on the value chain Table 4.1 and categorise them into main activities 

and supporting activities. 

 Table 5.4: University Value 

Chain Activities  

 Preference ranking 

Discussion 

Voting (determine 

hierarchies) 

3.2.2 Question 2: Under what 

circumstances do 

3.3.2 Objective 2: To 

corroborate the 
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The study aims to demonstrate the potential use of the Blockchain Technology Adoption Drivers model to democratise the higher education value chain. 

 Questions  Objectives Focus Group Activities Instrument How it was 
conducted 

Blockchain Adoption 

Drivers meet the higher 

education value chain 

actors' democratisation? 

circumstances under 

which Blockchain 

Adoption Drivers drive 

higher education value 

chain democratisation.  

3.2.2.1. Sub-question 2.1: What 

adoption drivers are 

required for the value chain 

activities? 

3.3.2.1 Sub-objective 2.1: To 

map the value chain 

actors' adoption drivers 

to the relevant 

Blockchain Adoption 

Drivers. 

 Participants, individually and in groups, identify blockchain drivers and map value chain 

activities on the public university blockchain value chain drivers Table 5.4. 

 Are there technical property drivers at any stage of the value chain? 

 Are Philosophical beliefs drivers at any stage of the value chain? 

 Is the Network effect an important element at any stage of the value chain? 

 Are economic incentives a driver at any stage of the value chain? 

 Are there gridlocks in the value chain stages that need to be broken?  

 Higher Education Blockchain 

Value Chain Table Discussion 

(individuals in the 

focus group used 

an electronic 

questionnaire) 

3.2.2.3 Sub-question 2.2: What 

type of blockchain does the 

higher education value 

chain require? 

3.3.2.3 Sub-objective 2.2: To 

map the type of 

blockchain required for 

the higher education 

value chain. 

. Participants individually follow the Blockchain decision flow chart in Figure 4.2. 

 Do you need a store state? 

 Are there multiple writers (value chain actors)? 

 Can you always use a trusted third party? 

 Are all writers known? 

 Are all writers trusted? 

 Are all writers verifiable? 

. Discussion on deciding the group type of Blockchain 

 Blockchain decision chart in 

Figure 2.9 Discussion 

Voting (decisions 

on the flow chart) 

Consistent with 

literature) 

Source: Author’s Construct. 
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3.8.1.6 Pre-testing of the instrument and Pilot Study 

Pilot studies' goal in this research was to assess the viability and utility of the instruments 

used in the context of operationalising blockchain adoption motivators within the HE 

value chain. As claimed by Hertzog (2008), piloting research instruments is a technique 

commonly used to enhance study validity with reference to some general ideas 

qualifying potential problems that may be experienced when engaging in full-scale data 

collection exercises. As a result, this pilot study was conducted with faculty members, 

postgraduate students, management and lecturers from various fields of study, including 

Design, Educational Technology, Media Studies, Journalism and the private sector, 

which gave a cross-sectional representation of the study instruments. 

The purpose of the pilot was to facilitate respondent participants to nominate and order 

the positional significance of the key actors in the higher education value chain, 

consistent with the latter's concern with stakeholder mapping for improving the 

comprehension of value chain dynamics (Porter, 1985; Freeman, 2010), as the starting 

point for developing strategy. Prospective value chain actors were obtained from a 

preliminary search of the literature. Lyon et al., 2013 and participants were asked to 

crosscheck the accuracy of the list and to propose any missing actors where necessary. 

Using participants to check the research instruments is consistent with the 

recommended instrument development process and enhances context appropriateness 

(Creswell, 2014). 

The two types of activities used in the focus groups were pairwise ranking and voting for 

actor hierarchies and decision flow charts to make choices regarding relevant blockchain 

requirements. This study suggests that participation improves both the level of 

engagement and the quantity and quality of the data by including the participants in 

important decision-making processes (Arnstein, 1969). At the conceptual level, 

participants used the Venn diagram to categorise the actors as suggested but to 

prioritise them, they recommended voting, as it was found that when stakeholders are 

involved in participatory ranking, then there is often more clarity on roles and hierarchies 

as well as the relative preference among them (Chambers, 1994). 

Of major concern mentioned in the piloted part was the generally low level of the 

participants' awareness of blockchain. This lack of prior knowledge required a brief 

orientation on what blockchain is per protocols suggested in the literature to increase 

engagement with technology-related data (Rogers, 2003:249). It was then possible to 

catch non-technical aspects of blockchain adoption from the participants and discuss 
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and rank them individually, avoiding common bias that may prevail in group decision-

making as noted by (Krueger & Casey 2014). 

These observations from the pilot study were useful in modifying the main study's 

methodological design. Drawing from the participant feedback, the research design of 

the study was changed to ensure the provision of a brief introduction to blockchain at 

the onset of the subsequent focus group sessions; changes to the nature of the prompts 

used the transition towards more directed ranking instruments. Such modifications 

correspond to the recommendations of methods where research instruments or devices 

should be improved progressively for understanding or relevance (Van Teijlingen & 

Hundley, 2001). The pilot session took slightly more than one hour and thirty minutes 

but was important in refining the focus group procedures for the main study. 

When analysing the pilot, responses were qualitatively coded and quantitatively 

converted into numbers, as outlined here. Following a mixed methods approach to 

handling data enabled the use of qualitative data and numbers, which is recommended 

in mixed methods research (Creswell & Plano Clark, 2011). The pilot, conducted August 

2, 2023, was important in fine-tuning the study instruments and research methodology, 

which escalated the credibility and accuracy of the next data collection steps.  

3.8.1.7 Procedures followed in administering of instruments. 

In administering the instruments for this study, a reflective and structured approach was 

taken, following the systematic guide to literature review development outlined by 

Petersen et al. (2009). This was achieved by stating the problem the study sought to 

address, the study objectives and the research questions. These steps set a context for 

how the research would be shaped and executed and raised the understanding of how 

this investigation and the next step fit into the overall discourse among academics. 

Central to this investigation was focusing on two key domains in higher education: 

blockchain and the value chain. Both areas were systematically searched to determine 

which articles and trends should be included. The studies incorporated in this research 

were particularly relevant as they were identified in a recent systematic literature review 

on blockchain applications in higher education by Delgado-Von Eitzen et al. (2021). This 

prior research formed the foundation for exploring the factors encouraging blockchain 

use in higher education settings (Trainor & Bundon, 2021). 

To complement the study, a systematic literature review process, as depicted below in 

Figure 3.4, was conducted to analyse value driver activities in the value chain of higher 

https://cputacza-my.sharepoint.com/:x:/g/personal/molopas_cput_ac_za/EYST8vaD7StEs6xvXUS-yJoBs0dRuu7nwi5L5kBTRV6Izw?e=nFsUeN
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education. Such a dual-focused approach presented the opportunity to fully understand 

how the blockchain technology engages with the traditionally understood value-creation 

processes within higher education settings. These structured review processes are 

incorporated and modified into the study to provide a reflective discussion of the 

organisational roles of blockchain in academic settings and the enablers that enable the 

occurrence of the roles. The logical approach used in this paper establishes 

methodological foundations and prescribes the path for identifying integration points 

between blockchain and the value proposition in higher education settings. 

3.9 Validity and Reliability 

The reliability and validity of this study are high because predefined themes have been 

extracted systematically from both the blockchain and the value chain approaches. 

These themes were chosen after a review of the literature in which they fit both 

theoretical perspectives and current reality; content validity was maintained, and all 

important aspects of blockchain adoption in higher education were included. The 

blockchain themes were Scenario Properties, Philosophical Beliefs, Network Effect, and 

Economic Incentives, while the value chain has considered how these elements of 

blockchain affect some of the processes and actors in the higher learning environment. 

The systematic literature review (SLR) and focus groups with these predefined themes 

provide construct validity since the themes are well-developed drivers of blockchain 

adoption like trust, transparency and proof (Capetillo et al., 2022; Lizcano et al., 2019). 

The fact that these various data sources are coalescing around seminal themes reduces 

the impact of bias and increases the internal reliability of the results. Furthermore, using 

computational content analysis to analyse the relevant literature also ensures that the 

themes were found systematically and unbiased, contributing to inter-rater reliability 

(Prinz et al., 2020). 

In addition, the validated focus group discussion scripts where participants discussed 

ideas related to the same blockchain and value chain themes enhance test re-test 

reliability. It also enhances the possibility of getting consistent results across the 

participants, and it is applicable regardless of whether students or managers (Guo et al., 

2021). Using these predefined themes in the literature review and focus group 

discussions allows the study to be highly reliable and valid in identifying the direction for 

blockchain adoption in higher education. 
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3.10 Data analysis 

3.10.1 Computational content analysis: RQ1-quantitative data analysis 

The data analysis process involved organisation, data reduction through summarisation 

and categorisation, and the identification and linking of patterns and themes (Figure 3.6). 

To address RQ1.1 to RQ1.4, SciSpace was utilised to generate a list of actors and their 

associated activities. The results were exported into an Excel document (Figure 3.5), 

which facilitated the sorting of data and the compilation of a comprehensive list of actors 

and their respective activities. Additionally, AntConc (Figure 3.4), a freely available 

corpus analysis toolkit, was employed to conduct concordance and text analysis, 

enabling the identification of key occurrences within the dataset. The list was entered 

into the Infogram to create the graphs used in Chapter 4, RQ1.1 and RQ1.3. 

 

 

Figure 3.4: Higher education blockchain AntConc occurrence terms generator 

 

  

https://infogram.com/
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The occurrences of the actors were stored in an Excel spreadsheet, exemplified in 

Figure 3.5 below. 

 

 

Figure 3.5: Higher education value chain actor occurrences 

 

The items from the SLR were inserted in Scispace “What are the value chain actors?” 

and “What are value chain activities?” Figure 3.6, inserted as columns.  The questions 

were tested for the effectiveness of AI data extraction. For instance, the question would 

be inserted with higher education, and to evaluate the best prompt results (Molopa, 

2024). Furthermore, the actor list was extracted and compared to previously manually 

extracted results, and the AI results were more comprehensive and can be repeatable 

and consistent. Additionally, Scispace provides links that act as references that allow 

the researcher to verify the efficacy of the data extraction, as depicted in Figure 3.5, with 

the small blue arrows next to the results of the column directly under the inserted 

question (Molopa, 2024). 
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Figure 3.6: Higher Education Blockchain actor activities  

Source: Author’s Construct 

 

3.10.2 Computational content analysis: RQ1.1-literature-quantitative data analysis 

Considering Krippendorff K's (Krippendorff, 2022) content analysis theory, 

computational software converts a body of text into representations that get closer to 

addressing a researcher's query because it incorporates a theory of meaning or a model 

of how texts are utilised in a particular context. Here, he draws distinctions between 

methods that rely on coding/dictionaries, statistics-based associations, semantic 

networks, and memes (Krippendorff, 2022). 

In this regard, the VOSviewer content analysis process is described in detail. VOSviewer 

is a network visualisation tool that can analyse infeasible literature at its speed and scale 

using manual methods or legacy software tools (van Eck & Waltman, 2010). The tool 

also has text mining capabilities to construct network maps of occurring keywords, 

importance, linkages, and relevance of data sourced from abstracts and bodies of 

research resources, articles, books, and conference papers. The author used 

VOSviewer network visual analysis to facilitate the content analysis process of the 27 

higher education blockchain studies and the 33 higher education value chain studies. 
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The system only uploads plain text files. The create button was selected once the file 

was ready to upload, and option 3 ("create data based on the text") was established, as 

illustrated in Figure 3.6.  

 

 

Figure 3.7: Higher Education Blockchain and Value Chain Driver Network: Choose type of data 

 

In the next "create a map" popup window, the first option, "Read data from a VOSviewer 

datafile," was selected.  Figure 3.7 demonstrates the selection. 
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Figure 3.8: Higher Education Blockchain and Value Chain Driver Network: Choose data source 

 

The next "create a map" window in Figures 3.8 allows uploading a "VOSviewer corpus 

file." After the merged file was located and uploaded, two checkboxes with the names 

"ignore structured abstract labels" and "ignore copyright statement" were checked.  

Additionally, "Select File" was selected from the first drop-down menu.   
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Figure 3.9: Higher Education Blockchain and Value Chain Driver Network: Choose select file 

 

The next window illustrated in Figure 3.9 "create a map" popup window, the first drop-

down menu of the "Choose Counting Method" and "full counting" were selected (Figure 

3.10).  
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Figure 3.10: Higher Education Blockchain and Value Chain Driver Network: Choose counting 
method 

 

The literature was merged into one pdf file. The file was converted into text format. The 

VOSviewer system identified 33440 terms out of all words with an occurrence of 10 

(Figure 3.11). The number of times that met the threshold was 1537. The iterations 

helped the researchers select the occurrence representing the critical terms in the value 

chain and blockchain phenomenon. The system calculated a relevance score for each 

of the 1537 terms. Based on the score, the most relevant terms were selected.  
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Figure 3.11: Higher Education Blockchain and Value Chain Driver Network: Choose the 
Threshold 

 

The system defaults to choose the most pertinent terms at 60%. Based on the system 

default setting, the number of times was set to 922 (Figure 3.12), which the researchers 

rounded to 1000. 
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Figure 3.12: Higher Education Blockchain and Value Chain Driver Network: Choose the number 
of terms. 

 

VOSviewer auto-generates a list of terms identified through a computational content 

analysis of occurrences, relevance, and linkage strength. Additionally, in this VOSviewer 

window illustrated in Figure 3.13, the “create a map” popup window, "Verify selected 

terms", was used to exclude by unchecking terms that least represent the investigation. 
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Figure 3.13: Higher Education Blockchain and Value Chain Driver Network: Unselected high 
Relevance Driver Elements 

 

The researchers verified the list of terms individually and eliminated irrelevant terms 

before the system produced the interactive driver network. The terms included in the 

process from the list presented by VOSviewer can be found here. 

3.10.3 Computational content analysis: RQ1.2-literature-quantitative data analysis 

In Table 2.3, the permissioned blockchain was depicted with the highest number of 

occurrences among the blockchain types permissioned, public, private, and 

permissionless in the VOSviewer diagram. The types of blockchains were identified 

according to their occurrence, relevance, and total link strength.  

https://tinyurl.com/2nmd3vyd
https://cputacza-my.sharepoint.com/:b:/g/personal/molopas_cput_ac_za/EVP1ACoerAZIq_t3Qn0jh14Br8mr1SBlocL37QcoeGbAlw?e=SI1QOh
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Figure 3.14: Types of Blockchain  

Source: Author’s Construct 

 

The process includes searching for the types of blockchain using the types of blockchain 

(Figure 3.14) identified in the type of blockchain decision chat provided by Koens et al. 

(2020). 

3.10.4 Thematic analysis-PAR: RQ2.1-focus-group-qualitative data analysis 

During the focus group session, the participants were allowed to discuss the non-

technical driver elements of the higher education blockchain model (Philosophical 

Beliefs, Economic Incentives, Breaking the Gridlock, and Network Effect) (Bryson et al., 

2020). After discussing each driver element, the participants were allowed to secretly 

select the driver element of their choice on the Google forms, as shown in Figure 3.15 

below (O'Brien et al., 2020). 
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Figure 3.15: Non-technical blockchain driver voting form  

Source: Author’s Construct 

 

3.10.5 Thematic analysis-PAR: RQ2.2- Focus group-qualitative data analysis. 

In selecting the type of blockchain in higher education, the FG1 – 3 discussed the 

flowchart scenario properties decision flow chart. The facilitator recorded each group's 

decision on a flip chart, as shown in Figure 3.16 below. 

 

 

Figure 3.16: focus group 3 - scenario properties decision flow chart group voting results  

Source: Author’s Construct 
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3.10.6 Unit of analysis 

Consistent with using blockchain to democratise the value chain, Table 3.7 shows that 

the unit of analysis and unit of observation is the same. This document seeks to collect 

data from the interactions qualitatively and the decisions of the group participants 

represented quantitatively in the participatory tools in Tables 3.3, 3.4 and 3.5. 

 

Table 3.7: Units of analysis and units of observation 

Research Questions Unit of Analysis Data 
Collection 

Unit of 
Observation 

Question 1: What are the 
Blockchain Adoption Drivers 
for higher education? 

Blockchain enablers of 

the higher education 

value chain. 

Focus Group 

(participatory 

workshop) 

Participants 

(Group) 

Question 2: Under what 
circumstances do 
Blockchain Adoption Drivers 
meet the higher education 
value chain actors' 
democratisation? 

Blockchain enablers 

Instances of the higher 

education value chain. 

 

Focus Group 

(participatory 

workshop) 

Participants 

(Group) 

Source: Author’s Construct 

 

3.11 Ethical considerations 

The ethical considerations that informed this research were as follows. CPUT granted 

permission, which can be considered informed consent to the research study from 

participants, institutions, or organisations involved. The objectives, methodology and 

ways of data gathering and reporting were described to the participants and 

organisations. Due to this, the names of the selected institutions and participants have 

not been mentioned in this writing to protect their identity. Institutions carried out the 

focus group for that year, and participants' pseudonyms were used in the study; they 

were a demographically representative sample. The focus group with the participants 

were semi-structured, and the individuals had the choice not to participate and could 

withdraw from the study at any given time. 
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Moreover, vigorous everyday work-checking minimised such problems as mistakes and 

oversights in the evaluation process. A recommendation for protecting intellectual 

property and human dignity was made, and informed consent was obtained before data 

and findings were released. There was no research misconduct such as data fabrication, 

falsification or misrepresentation allowed. The appeals for social good and the steer from 

social harm effectively made people socially responsible. A biased-free approach was 

adopted in the processing, analysing, and presenting the data. 

3.11.1 AI Use Ethical Framework 

It is crucial to follow ethical principles guidelines when using different AI tools such as 

ChatGPT, SciSpace, Scite AI, and Gemini AI. Hence, a framework has been proposed 

by (Katrina G. Claw et al., 2018) for improving ethical genomic studies among 

Indigenous communities. This framework emphasises Sovereignty and Research 

Regulation and provides six core ethical principles that can be integrated into the 

responsible use of AI in research: reverence, cultural and gender mainstreaming, mutual 

respect, fair share, openness, empowering, and cultural sensitivity. These principles can 

be well-synchronised with the ethical principles of AI by maintaining research integrity, 

inclusion, and responsibility. 

The principle of Respect, another key aspect of protecting the participants' privacy, has 

been implemented with tools such as ChatGPT and Scite AI. It ensured that personal 

data was not being stored, retaining their integrity after each interaction. In addition, they 

offered clear citation contexts for the usage of information to eliminate the exploitation 

or misreporting of information that may infringe on other people's work and effort. This 

is in accordance with Claw et al.'s perspective that honoured all the individuals engaged 

in research (McKee, 2023). 

Equality was illustrated through the implementation of Equity, where datasets for the 

generative AI models, ChatGPT and Gemini AI were equally represented. These tools 

ensured that the principles of biased processing were not realised and that the equality 

of subjects was complied with when working with vulnerable populations (Kuhlman et 

al., 2020). This commitment to equity and justice is important so that as machine learning 

and AI inform how research is done, new injustices are not created or deepened. 

Transparency is the most comprehensive principle in the accountability of the research 

being conducted. SciSpace and Scite AI were able to follow this principle of the tool 

providing precise reports of the data source and citation connection. These actions 
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made it possible to make the research outcomes available for critique and identify and 

declare any conflicts of interest, thus creating an all-round transparent research setting 

(Gedrimiene et al., 2023). 

According to the suggestions by Katrina G. Claw et al. (2018), Capacity Building drives 

the idea of strengthening the community through the kind of research promoted herein. 

Specific to the AI case, Gemini AI technologies let researchers leverage higher-order 

computational methodologies, thereby strengthening their methodological expertise in 

code pattern understanding and evaluation. These tools also helped create new skills 

within the research communities to enhance the positioning and engagement of such 

communities within the expanding field of AI research (Russell et al., 2022). 

Consequently, Cultural Competency involves conducting research that is sensitive to 

culture and meaningfully interacting with cultural groups. Although the current AI angel-

like ChatGPT and Scite AI do not directly interact with cultural groups, they have 

effective approaches to minimise bias and offer fair representation for diverse research 

domains. This makes the output culturally relevant in response to the various cultural 

demographics, especially the Indigenous and other vulnerable groups (Sloane & 

Zakrzewski, 2022). 

Therefore, the framework depicted by Claw and his associates (Katrina G. Claw et al., 

2018) harmonises suitably with the exploitation of AI tools in research. AI policies have 

perennial principles such as respect, equity, reciprocity, transparency, capacity building, 

and cultural competency that enhance ethical research and stakeholders' respect. Such 

a connection between AI technology and ethical research frameworks means that the 

developed AI tools in furthering the research are efficient and ethical in nature and use. 

However, the rationale and working of the AI tools still need to be transparent, especially 

in healthcare delivery, where trust and accountability in AI are still key (Jeyaraman et 

al., 2023). Similarly, trustworthy AI in global health means that algorithmic bias, AI 

transparency, and equity should be solved (Qin et al., 2023). Over the years, AI systems 

have found their application in dangerous sectors such as healthcare and justice, 

requiring much consideration of their bias and fairness (Landers & Behrend, 2022). 

Mitigating such ethical issues is essential to ensure fairness and accountability in AI 

systems, especially in areas that can significantly impact people's lives, such as 

healthcare and education (Jaiswal et al., 2023). 
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3.12 Evaluation of research methodology 

In this regard, the study employs dimensions rooted in the principles of decentralised 

consensus, trustless system, and democracy inherent in blockchain. These principles 

are reflected in the study design, which aims to be as open and participatory as 

blockchain, which implies decentralised stakeholder control (Wright, 2022). Using 

methodological triangulation within the population and realist sampling context 

enhances the study's credibility and applies empirical research findings in both 

qualitative and quantitative manners to develop practical applications (Risius & Spohrer, 

2017). 

The study adopts a dual framework, which involves the establishment of a conceptual 

framework to demarcate potential and essential drivers of blockchain in higher learning 

institutions and a theoretical framework to analyse and enhance the identified factors. 

The type of conceptual framework used enables the researcher to explore factors 

underpinning blockchain technology adoption, while the theoretical framework 

authenticates these concepts to ensure that they are relatable to real-life practices 

(Ateniese et al., 2019). Using the dual framework strategy makes it possible to 

understand the implications of blockchain technology and its factors influencing higher 

education. 

The study adopts a cooperative approach in data collection where data from prior 

literature and focus group studies are used. It also avoids the limitations of being a purely 

theoretical approach incorporating qualitative data from educational stakeholders. 

Regarding the methodological framework, this research uses the Participatory Action 

Research (PAR) (Arnstein, 1969) approach to engage participants in the study process. 

This method is useful when studying such technologies as blockchain since it engulfs 

all parties to a given sector to create knowledge together and value their input in 

capturing details about the drivers and challenges of blockchain adoption (Schlagwein 

et al., 2019). 

Such integration of frameworks, a mix of methods, and PAR fully comply with the 

Blockchain approach, emphasising democracy and focusing on research. Another 

important aspect of this research is its methods, which include theoretical and practical 

frameworks, as well as the application of the Blockchain in higher education. 
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3.13 Conclusion 

Every research journey begins with choices. These choices shape how the study is 

conducted and how its findings are understood. In this study, investigating blockchain 

adoption in higher education required a design that could capture both measurable, 

objective benefits of the technology and the lived, subjective experiences of 

stakeholders. To guide these decisions, the study followed Saunders et al.’s (2009) 

Research Onion model, which provides a structured, layered framework for making 

methodological choices step-by-step (Figure 3.17). 

 

 

Figure 3.17: Research Onion (Adapted from Saunders et al., 2009) 

 

The study was grounded in Critical Realism. Critical realism is a philosophy of science 

that assumes reality exists independently of our thoughts, but that our knowledge of it is 

always partial, socially influenced, and context dependent (Bhaskar, 1975). Put simply, 
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there is a real world “out there,” but we only understand parts of it through our 

interactions and interpretations. 

This philosophy suited the study because blockchain adoption in higher education 

involves both objective realities (such as efficiency gains or transaction transparency) 

and subjective interpretations (such as how staff, administrators, and students perceive 

and experience those benefits). By adopting critical realism, the study was able to hold 

both perspectives together in a single, coherent framework. 

Saunders et al. (2009) describe deduction, induction, and abduction as common 

research approaches. However, this study adopted retroduction, a logic of inquiry 

strongly associated with critical realism. Retroduction works by moving backwards from 

observed patterns to suggest the deeper mechanisms that might explain them 

(Danermark et al., 2002). 

For example, when focus group participants described blockchain as a “trust-building 

technology,” the study did not stop at describing that perception. It, in turn, posed the 

following question: What institutional or technological fundamentals could underlie the 

perception of blockchain in such a manner? The reproduction enabled the study to go 

beyond the superficial observations to reveal potential causal forces that will determine 

the adoption of blockchain in higher education. 

The research applied a mixed-methods approach. Mixed methods consist of quantitative 

and qualitative studies that offer a more in depth and all-inclusive contemplation of a 

phenomenon (Creswell and Plano Clark, 2018). 

 Quantitative orientation: There were systematic literature review (SLR) and 

computational content analysis. The research utilised the help of such tools as 

VOSviewer to identify and visualize the patterns in the research publications on the 

adoption of blockchain. This provided quantifiable and objective data of what had been 

researched and the development of the field. 

 Qualitative orientation: Stakeholders such as faculty, IT professionals, and 

administrators were engaged using qualitative orientation instruments based on 

participation action research (PAR), which is a tool that includes focus groups. These 

provided avenues where the participants said their lived experiences and made 

knowledge on the potential of blockchain in higher education together. 
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With these strategies together, we obtained the hard data, as well as the voices of 

people behind blockchain adoption. 

The concurrent transformative design was employed, which implied that the collection 

of quantitative and qualitative data occurred simultaneously when using the framework 

of the critical realism concept (Mertens, 2010). 

 A visual representation of the connections among the blockchain adoption factors 

realized in academic literature was created in VOSviewer on the quantitative side. 

 Qualitatively, focus groups offered a participatory and democratic environment in 

which the stakeholders were able to air their assessments. Group discussions were 

recorded using flip charts and Google Forms that helped the user to provide confidential 

contributions. 

This blend promoted wide-ranging involvement, inclusivity and triangulation of results 

between various sources of information. 

The research design was based on ethics. The study was described to the participants 

in a comprehensive way, consent was given, and the anonymity was provided. 

Participation among the participants was not pressured and equality generated through 

the representation of a variety of voices including different disciplines and institutional 

positions. 

The research has also utilized real-life AI tools in a conscientious way by considering 

such questions as equity and bias. In order to enhance credibility, systematic literature 

review evidence was fully corroborated with focus group data categories based on pre-

identified themes. This made the findings reliable, reusable and relevant. 

Overall, the paper used a critical realist, mixed-method research design that was 

informed by Saunders et al. (2009) Research Onion. A retroduction as a logic of inquiry 

was used to construct the methodology, and the research was able to transit a superficial 

observation and an explanation of blockchain uptake within meaningful insights. The 

study offered an inclusive and extensive approach to exploring blockchain in higher 

education by integrating quantitative and qualitative studies, compensated with a 

concurrent transformative design and robust ethical protections in place. This approach 

to methodology has not only made contributions to the theory but has produced practical 

implications to be learned and applied to institutions with the aim of learning and applying 

blockchain technologies.  
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CHAPTER 4 : FINDINGS FROM FOCUS GROUPS 

4.1 Introduction 

This chapter looks at the empirical evidence from the literature review and the focus 

group conducted to identify the motivating factors of blockchain in higher education. It 

describes the value chain and its components, together with the activities performed by 

the various actors within the chain. In addition, it explores the particular contexts in which 

blockchain is likely to be utilised in the education sector, classifying those blockchains 

that meet the requirements of the higher education value chain and determining the time 

when these drivers are most suitable for adoption. 

4.2 Research Question 1 Focus Group: Who are the Higher Education Blockchain 
Actors? 

The focus group for the different questions 1 contains the empirical report of the 

analyses of the functions of the activity in which the participants of the study engaged.  

This is while the findings of sub-questions 1.1 and 1.2 will be discussed next. 

4.2.1 Sub-Question 1.1 & 1.2 Focus Group: Blockchain Actors in Higher Education. 

The researcher first introduced the background of blockchain to the participants and its 

context to technology. At the beginning of the focus group session, participants were 

introduced to basic concepts and related blockchain-related roles. Unfortunately, 

because the participants had a low pre-existing understanding of blockchain technology, 

they could not significantly contribute to the discussion regarding the specific roles in the 

context of blockchain. As a result, the information concerning the actors applying 

blockchain in higher learning was mainly obtained from scholarly publications 

(Mongkhonvanit, 2014; Mokhtar et al., 2006; Binks, 2014).  The knowledge that is 

represented in this section is linked to the value chain perspective more than it is to 

blockchain.  Therefore, the blockchain application was based on the democratisation of 

the value chain without the affordances of blockchain as a technology. 

4.2.2 Sub-Question 1.3 & 1.4 Focus Group: Value Chain Actors and Activities in Higher 
Education 

The use of blockchain within the higher education sector is predicted to reshape the 

traditional roles and activities within the academic value chain. A focus group discussion 

is being asked in Sub-Questions 1.3 and 1.4 to ascertain these likely shifts. Thus, Sub-
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Problem 1.3 is related to identifying the value chain actors, while Sub-Problem 1.4 is 

concerned with the actors' activity involvement in higher education. 

Some empirical research published lately has explored the applicative possibilities of 

blockchain in optimising educational activities, operating transparency, and increasing 

the effectiveness of HEIs (Capetillo et al., 2022; Guo et al., 2021). The participants were 

then allowed concrete opportunities to interact with these concepts via the focus group 

discussions, a vital method that offered insights into how blockchain might change the 

perspectives of the major players in administration, teaching, and learning. Furthermore, 

the discussions cast light on the different processes that could be disrupted by the 

blockchain in higher learning education, right from credential management to academic 

governance (Turkanović et al., 2018). 

4.2.2.1 FG1's Perspective 

FG1 has concentrated on what they consider the main categories of actors in the higher 

education value chain, assigning high importance to both "Lecturer" and 

"Learner/Students", with the highest ranking of 30. This indicates a strong belief that the 

core educational process involving teaching and learning is crucial for value generation. 

"Partners" are given a moderately high ranking of 18, recognising the significant role of 

collaborative networks and external expertise but placing them clearly below the central 

educational actors. "Management and Administration" received the lowest ranking of 17 

among the categories FG1 chose to evaluate, suggesting that while these roles are 

essential for operational support, they are seen as less central to value creation than the 

direct educational roles. 
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Figure 4.1: Focus Group 1 Value Chain Actors 

 

4.2.2.2 FG2's Perspective 

FG2 appears to have a broader view of the value chain, considering a wider range of 

actors. They align with FG1 in valuing "Lecturers" and "Students" with the highest 

ranking of 30, echoing the sentiment that these stakeholders are fundamental to the 

value chain. However, FG2 also assigns high rankings to "Community" and 

"Government," with scores of 30 and 28, respectively, suggesting a strong recognition 

of the external ecosystem's influence on higher education. "Partner and research 

partners," "Governance Risk and Compliance and Administration," and "Facilities" are 

also recognised as important, with rankings of 18, 17, and 26, indicating an appreciation 

for the varied contributors to the higher education environment, including operational 

and strategic actors. 
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Figure 4.2: Focus Group 2 Value Chain Actors 

 

4.2.2.3 FG3's Perspective 

FG3 prioritises "Lecturer" and "Students" equally, with the highest ranking of 30, 

consistent with FG1 and FG2, affirming the universal agreement on the centrality of 

teaching and learning. FG3 further recognises "Management Leadership" with a top 

ranking of 30, placing a greater emphasis on the strategic and leadership roles within 

the institution compared to FG1. "Technical Staff" and "Security Service" are ranked 20, 

signifying an awareness of the importance of support services in maintaining and 

enhancing the educational environment. "Industry" is given the least importance, ranking 

at 15, implying that FG3 sees industry connections as less integral to the immediate 

value-generation process within higher education than the other listed actors. 
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Figure 4.3: Focus Group 3 Value Chain Actors 

 

4.2.2.4 Focus Group Level Perspective 

Across all three focus groups, "Lecturers" and "Students" are consistently highly ranked, 

highlighting a shared understanding of the traditional core functions of higher education 

as the most significant contributors to value creation. The variations arise in how each 

group views the supporting roles and external influences. 

FG1 has a more concentrated view, focusing on the prominent internal roles and 

recognising the contribution of external partnerships to a lesser extent. FG2 adopts a 

more inclusive approach by considering a broader array of internal and external actors 

and assigning high importance to community and governmental bodies. FG3 

emphasises the importance of leadership within the institutions and recognises various 

support functions while attributing less importance to industry partners. 

While there is a clear consensus on the importance of the educational core, the focus 

groups diverge in recognising the value brought by administrative, operational, and 

external ecosystem actors. This diversity of perspectives highlights the multifaceted 

nature of value generation in higher education and the different lenses through which 

various stakeholders can view the value chain. 

At the end of the activity for identifying value chain actors, the facilitator provided the 

participants with a list of actors extracted from the preliminary Antconc-produced 
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literature review and asked them to identify actors that do not belong to the list Figure 

4.4: Preliminary List of Higher Education Value Chain Actors.  In all three groups, all the 

actors acknowledged belonging to the higher education Value Chain. 

 

 

Figure 4.4: Preliminary List of Higher Education Value Chain Actors 
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4.3 Research Question 2 Focus Group: Under what circumstances do the drivers 
drive the adoption of blockchain in higher education? (Empirical – facts observed) 

4.3.1 Sub-Question 2.1 – Focus Group: What are the key drivers for adoption? 

4.3.1.1 FG 1-3 non-technical drivers’ tables. 

 

Table 4.1: Focus Groups Philosophical Beliefs Drivers  

Drivers Group 1 Group 2 Group 3 

Decentralisation Needs 4 1 2 

Enhanced Privacy 3 2 2 

Alternative System 3 3 2 

Technology Push 2 2 2 

No Trusted Third Party 2 2 1 

Political Reasons 1 1 0 

Source: Author’s Construct 

 

Table 4.1 in the FG1 findings elucidates the prioritisation of various non-technical 

determinants that influence the decision-making processes of distinct focus groups. An 

analytical dissection is as follows: 

Table 4.1 delineates six determinants alongside the corresponding evaluations 

attributed by three focus groups (FG1, FG2, and FG3). Although the evaluative criteria 

remain undefined, it is inferred that a higher numerical value denotes a more significant 

emphasis by the respective group. 

Pertinent Observations cover decentralisation imperatives, privacy enhancement, 

systemic alternatives, technological advancement, independence from centralised 

entities and political considerations.  

FG1 accorded the highest importance to this determinant (4), with FG2 and FG3 

providing moderate acknowledgements (1 and 2, respectively). This infers FG1's 
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preference for a system where governance is disseminated amongst stakeholders. 

Uniformly, all groups recognised the importance of privacy enhancement (with ratings 

between 2 and 3), reflecting a collective inclination towards data confidentiality. Uniform 

ratings (2 and 3) across all groups indicate a consensus on the potential of the proposed 

solution as a viable substitute for prevailing systems, denoting a general discontent with 

the status quo. A consistent rating of 2 by all groups suggests that technological 

progression is not the exclusive factor influencing their decisions. FG1 deemed this 

determinant of notable importance (2), with FG2 and FG3 expressing a moderate 

preference (2 and 1, respectively), indicating an aversion to centralised administrative 

control. All groups deemed this the least critical factor, with FG1 attributing the highest 

relative importance (1). 

The data presented in Table 4.4 highlights the substantial impact of non-technical 

elements on the decision-making framework within the blockchain domain. The 

emphasis on decentralisation, the quest for enhanced privacy, and the collective 

dissatisfaction with established systems highlight the driving forces behind the adoption 

of blockchain innovations in this milieu. 
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4.3.1.2 FG 1-3 non-technical drivers’ tables blockchain adoption in percentages 

 

Table 4.2: Focus Groups Philosophical Beliefs Drivers in Percentages  

Driver Element Focus Group 1 
(Weight%) 

Focus Group 2 
(Weight%) 

Focus Group 3 
(Weight%) 

Decentralisation 

Needs 
57.14% 14.29% 28.57% 

Enhanced Privacy 42.86% 28.57% 28.57% 

Alternative System 37.50% 37.50% 25.00% 

Technology Push 33.33% 33.33% 33.33% 

Rejecting Trusted 

Third-Party 
40.00% 40.00% 20.00% 

Political Reasons 50.00% 50.00% 0.00% 

Source: Author’s Construct 

 

Table 4.2 delineates the prioritisation of blockchain adoption by Focus Group 1 (FG1), 

quantified in percentage weights.  

Six determinants are identified as pivotal in FG1's decision-making process regarding 

the adoption of blockchain technology. Predominance of Decentralisation (57.14%): 

FG1 places paramount importance on decentralisation, underscoring a marked 

preference for systems that eschew centralised control in favour of distributed authority. 

Priority of Enhanced Privacy (42.86%): Safeguarding data privacy emerges as a 

significant concern for FG1, indicative of the group's aspiration for a system that ensures 

the confidentiality of user data.   

Consideration of an Alternative System (37.50%): The group considers blockchain a 

potential replacement for current systems, suggesting a potential disillusionment with 

current approaches. The impetus of Technological Advancement (33.33%): 

Technological advancement is considered fairly important, indicating that FG1 seeks to 

innovate even as it seeks to address particular needs. Rejection of Trusted Third Parties 
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(40.00%): This testing result, showing a highly significant preference of FG1 to avoid 

central authorities, supports their preference for decentralised structures. Weight of 

Political Factors (50.00%): The bias toward political considerations is especially marked 

here, and despite the absence of any indication of what ‘clarification’ entails, one can 

suppose that the FG1 prefers a form that will suit some political ideology or purpose. 

Table 4.4 sheds more light on why FG1 is interested in blockchain and out of it with a 

clear emphasis on decentralisation, privacy and away from the conventional system 

which is in line with the benefits of blockchain as outlined in Figure 4.5. That is why 

analysing political factors suggests searching for further explanations to understand the 

position of FG1 in its strategic context. 

It does not mention some finely grained contextual elements, define specifics of each 

determinant, or reveal much more about the ‘political reasons’ that form quite a large 

part of FG1’s drivers. 

Table 4.4 does not provide details about the context or the specific meaning attached to 

each factor. Additionally, the high weighting of "political reasons" without further 

explanation limits a complete understanding of FG1's drivers. 
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Figure 4.5: Summary of Philosophical Beliefs  

Source: Author’s Construct 
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4.3.1.3 Drivers Propelling Each Focus Group 

Table 4.3 elucidates the drivers’ dynamics propelling each focus group's engagement 

with blockchain technology. It delineates three principal factors that could sway the 

groups' inclinations. Community-Driven Engagement (Rated 4-5): A unanimous high 

rating by all groups for this factor denotes a substantial impact from their immediate 

social circle or colleagues engaged with blockchain technology. Trend Appeal (Rated 1-

2): Across the board, this aspect garnered minimal ratings, signifying that the allure of 

blockchain as a trend does not serve as a chief incentive. Inquisitiveness (Rated 0-1): 

Group FG2 exhibited the most pronounced curiosity (rated 1), in contrast to FG1 and 

FG3, which demonstrated negligible curiosity (rated 0). This disparity suggests differing 

levels of pre-existing knowledge or the intent to study the technology autonomously. 

 

Table 4.3: Focus Groups Network Effects Drivers  

Driver Group 1 Group 2 Group 3 

Driven by Community 4 5 5 

Cool Factor 1 1 2 

Curiosity 0 1 0 

Source: Author’s Construct 

 

The predilection towards community influence is the predominant motivator for all focus 

groups (FG1, FG2, and FG3), indicating that the discourse and advocacy by their 

network of peers or specialists are instrumental in fostering their interest in blockchain 

technology. The minimal regard for the technology's trendiness and curiosity highlights 

that these are not the primary driving forces. 

These observations highlight the critical role of societal influence and communal backing 

in the adoption of blockchain technology. The scant emphasis on the technology's 

trendiness points to a more utilitarian outlook, concentrating on the tangible advantages 

over the mere popularity of the technology. 
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4.3.1.4 Drivers Propelling Each Focus Group Percentages 

 

Table 4.4: Focus Group Network Effects Drivers Percentages. 

Factor Group 1 Group 2 Group 3 

Driven by 

Community 

28.57% 35.71% 35.71% 

Cool Factor 25.0% 25.0% 50.0% 

Curiosity 0.0% 100.0% 0.0% 

Source: Author’s Construct 

 

Table 4.4 offers a complex perspective on the varying incentives propelling each focus 

group's engagement with blockchain technology, quantified in percentages.  

Driver Elements and Their Proportional Impact 

Three determinants are posited to sway the groups' inclinations: community-driven 

engagement, trend appeal, and exploratory interest. 

Community-Driven Engagement (28.57% - 35.71%)  

A consensus across the cohorts places substantial emphasis on the sway of communal 

forces, underscoring a potent external impetus. Focus Groups 2 and 3 exhibit marginally 

more pronounced community-driven drivers than Focus Group 1. Trend Appeal (25.0% 

- 50.0%): The importance of this element exhibits greater disparity among the groups. 

Focus Groups 1 and 2 attribute a modest significance (25%) to the allure of blockchain's 

trendiness, suggesting it is not a pivotal incentive. Conversely, Focus Group 3 ascribes 

a heightened significance (50%), indicating a potential susceptibility to the technology's 

trend perception. Exploratory Interest (0.0% - 100%): This determinant shows notable 

fluctuations. Focus Groups 1 and 3 demonstrate no exploratory interest (0%), denoting 

an absence of a driver to investigate the technology for its inherent novelty. In stark 

contrast, Focus Group 2 manifests an absolute exploratory interest (100%), denoting a 

keen enthusiasm to inspect blockchain and its prospective utilities. 
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The predilection for community influence stands out as the foremost stimulant for all 

focus groups (Focus Groups 1, 2, and 3), reaffirming the pivotal role of societal 

interaction and peer dynamics in cultivating their interest. The impact of the trend appeal 

diverges among the groups. Focus Groups 1 and 2 appear to prioritise pragmatic 

applications, whereas Focus Group 3 may be modestly swayed by the technology's 

fashionable perception. The degree of exploratory interest is markedly varied. Focus 

Group 2 exhibits a vigorous curiosity about blockchain, in contrast to Focus Groups 1 

and 3, which concentrate on the technology's practical implications. 

The study highlights the significance of communal influence and elucidates the diverse 

factors among distinct cohorts. Although community feedback is universally esteemed, 

the disparate emphasis on the "cool factor" and inquisitiveness indicates a spectrum of 

incentives driving their fascination with blockchain technology. This accentuates the 

imperative of accommodating social dynamics and personal cognitive preferences in 

examining technological uptake. 

The data presented does not delineate the precise causative factors for the driver 

discrepancies observed. Additional insights into the personal histories and proclivities of 

the respective groups would facilitate a more complex comprehension of these 

variations. 

4.3.1.5 Drivers influencing various focus groups' engagement with blockchain 
technology. 

Table 4.5: Focus Group Economic Incentives Drivers  

Driver Group 1 Group 2 Group 3 

Charging for Platform 2 2 0 

Process Improvement 4 3 4 

Marketing Product 1 1 1 

Fear of Missing Out (FOMO) 2 0 0 

Selling Consultancy 0 2 1 

Alternative Investment 0 1 1 

Selling Mining Equipment 0 0 1 
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Source: Author’s Construct 

Table 4.5 offers an analytical examination of the drivers influencing various focus groups' 

engagement with blockchain technology, emphasising potential financial or commercial 

benefits:  

• Revenue Generation through Platform Development. Focus Groups 1 and 

2 have attributed moderate importance to the development of a revenue-

generating platform, while Focus Group 3 does not prioritise this as a 

significant incentive.  

• Enhancement of Operational Processes: All focus groups unanimously 

place high importance on leveraging blockchain technology to enhance 

operational processes within their respective domains.  

• Product Marketing: All groups have accorded low importance to the utilisation 

of blockchain for marketing initiatives, indicating a consensus that it is not a 

primary driver factor.  

• Fear of Missing Out (FOMO): Focus Group 1 exhibits a moderate concern 

over missing out on the blockchain trend, whereas Focus Groups 2 and 3 

display an indifference to this sentiment.  

• Blockchain Consultancy Services: Focus Group 2 shows a notable interest 

in providing consultancy services pertaining to blockchain, in contrast to the 

minimal interest shown by Focus Groups 1 and 3.  

• Blockchain as an Alternative Investment: Focus Groups 2 and 3 assign a 

moderate level of interest in considering blockchain as an alternative 

investment avenue, which is not shared by Focus Group 1.  

• Sale of Blockchain-Related Equipment: Only Focus Group 3 indicates a 

moderate interest in commercialising equipment for blockchain mining, a driver 

not shared by the other groups. 

This academic reformulation presents the drivers in a structured and hierarchical 

manner, facilitating a clearer understanding of the priorities and interests of each focus 

group in relation to blockchain technology. 

Enhancement of processes emerges as the predominant collective incentive across all 

cohorts (FG1, FG2, and FG3), resonating with their prior emphasis on pursuing 

alternative and potentially more efficacious methodologies. Divergences are observed 

in the cohorts' aspirations to monetise blockchain technology. Cohorts FG1 and FG2 

exhibit inclinations towards creating platforms that could generate revenue. Cohort FG2 
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also displays a tentative interest in providing blockchain advisory services. Notably, 

neither the fear of missing out (FOMO) nor promotional strategies are identified as 

significant motivators for any cohort. Cohorts FG2 and FG3 perceive blockchain as a 

conceivable investment avenue, contrary to FG1. Solely cohort FG3 demonstrates an 

interest in the commerce of mining apparatus. 

The data indicate that, notwithstanding the presence of financial interests among certain 

cohorts, the principal driving force is the enhancement of processes. The evidence 

points to a confluence of utilitarian and potential economic drivers influencing their 

engagement with blockchain technology, underscoring the imperative to acknowledge 

both the quest for improved solutions and the prospects of financial returns in the context 

of blockchain adoption drivers. 

The evaluations do not encapsulate a comprehensive understanding of the cohorts' 

fiscal drivers. Subsequent inquiries might investigate the intricacies of prospective 

platform establishment, advisory offerings, or investment ventures. 

4.3.1.6 Financial and Commercial Impetuses propelling each Focus Group's 
Engagement with Blockchain technology. 

Table 4.8 delineates the financial and commercial impetuses propelling each focus 

group's engagement with blockchain technology, quantified through percentages. It 

elucidates eight drivers influencing blockchain involvement: 

Table 4.6: Focus Groups Economic Incentives Drivers (Percentages)  

Driver Group 1 Group 2 Group 3 

Charging for Platform 50.0% 50.0% 0.0% 

Process Improvement 36.36% 27.27% 36.36% 

Marketing Product 33.33% 33.33% 33.33% 

Fear of Missing Out (FOMO) 100.0% 0.0% 0.0% 

Selling Consultancy 0.0% 66.67% 33.33% 

Alternative Investment 0.0% 50.0% 50.0% 

Selling Mining Equipment 0.0% 0.0% 100.0% 

Source: Author’s Construct 
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Revenue Generation via Platform Usage (0%-50%): FG1 and FG2 exhibit a pronounced 

inclination (50%) towards creating a monetizable platform, whereas FG3 does not 

regard this as an incentive. Enhancement of Operational Processes (27.27%-36.36%): 

All groups attribute moderate to substantial importance (27.27%-36.36%) to process 

enhancement, indicating its continued relevance as a driving factor, albeit with a 

marginal deviation from previous assessments. Blockchain as a Marketing Vehicle 

(33.33%): Uniform moderate importance assigned by all groups to this factor suggests 

recognising blockchain's ancillary benefits in marketing endeavours. Fear of Missing Out 

on Technological Advancements (FOMO) (0%-100%): A high priority is placed by FG1 

(100%) on FOMO, reflecting its significant sway in their strategic decisions, unlike FG2 

and FG3, which appear unaffected by it. Consultancy Services in Blockchain (0%-

66.67%): FG2's substantial weighting (66.67%) highlights a keen interest in blockchain 

consultancy, with FG3 showing a moderate inclination (33.33%), and FG1 displaying no 

interest.  Blockchain as an Alternative Investment Avenue (0%-50%): FG2 and FG3 

ascribe a moderate significance (50%) to blockchain for investment purposes, unlike 

FG1, which does not prioritise it.  Commerce in Blockchain Mining Apparatus (0%-

100%): A high valuation (100%) by FG3 indicates a strong interest in the commerce of 

blockchain mining equipment, a sentiment not shared by FG1 and FG2. 

Principal Outcomes 

The significance of process enhancement may be marginally less than earlier 

assessments have suggested, whereas economic factors appear to have a more 

substantial impact on certain collectives. Distinct variances are evident in the collectives' 

aspirations to monetise blockchain technology: 

Groups FG1 and FG2 exhibit a preference for creating platforms that generate revenue. 

Group FG2 demonstrates a pronounced inclination towards providing blockchain 

advisory services. 

The fear of missing out (FOMO) is a notable driving force for FG1, albeit it is not as 

prevalent among other collectives. A general interest in utilising blockchain for marketing 

is observed across all groups, indicating it may be an ancillary strategy. Groups FG2 

and FG3 regard blockchain as a viable financial venture, a sentiment not shared by FG1. 

Group FG3 alone shows a keen interest in the commerce of mining apparatus. 

Scholarly, upon re-evaluation with an emphasis on the relative importance of each 

determinant, the findings highlight a more pronounced predilection towards financial 
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incentives among certain groups, diverging from earlier conclusions drawn from 

rudimentary evaluations. Despite the sustained relevance of process enhancement, the 

emerging focus on developing platforms, consultancy provisions, investment prospects, 

and mining equipment commerce reflects a diverse array of pragmatic and financially 

promising pursuits within the Scope of blockchain exploration. 

Research Limitations 

The numerical data provided does not study the complicated drivers underlying the 

interests. Subsequent inquiries might investigate the business frameworks for 

prospective platforms, the specifics of advisory services, or the fiscal strategies pertinent 

to blockchain ventures. 

4.3.1.7 Two principal drivers for each focus group's engagement with blockchain 
technology 

 

Table 4.7: Focus Group Breaking the Gridlock Drivers  

Factor Group 1 Group 2 Group 3 

Organisational Push 5 4 4 

Third-Party Transfer 1 2 2 

Source: Author’s Construct 

 

Table 4.9 delineates two principal motivators for each focus group's engagement with 

blockchain technology. In an academic context, the analysis unfolds as follows: 

Drivers Dynamics 

Table 4.9 elucidates two determinants that shape the groups' inclinations: Institutional 

Incentivisation (Rating 4-5): Uniformly, groups have attributed raised ratings to this 

determinant, indicating a robust impetus from their respective institutions towards the 

adoption of blockchain technology or advocate for the investigation of blockchain 

technology. Intermediary Data Exchange (Rating 1-2): The groups have conferred low 

to intermediate ratings, suggesting that facilitating data exchange via a third party is not 

a central incentive for their interest in blockchain. 
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These observations highlight the salient role of internal institutional dynamics in the 

propulsion towards blockchain integration. The pronounced institutional encouragement 

is indicative of an alignment with prospective strategic objectives or an overarching 

desire to remain at the vanguard of technological progress. 

Research Limitations 

The data presented does not disclose the explicit motives underpinning the institutional 

incentivisation. Subsequent research could investigate the particular ambitions or 

policies of each institution that may be influencing their pursuit of blockchain technology. 

4.3.1.8 Two principal drivers Percentages for each focus group's engagement with 
blockchain technology 

 

Table 4.8: Focus Group Breaking the Gridlock Drivers Percentages  

Driver Group 1 Group 2 Group 3 

Organisational Push 38.46% 30.77% 30.77% 

Third-Party Transfer 20.0% 40.0% 40.0% 

Source: Author’s Construct 

 

Table 4.10 elucidates the complex dynamics influencing each focus group's 

engagement with blockchain technology, quantified through percentage distributions. 

The academic dissection reveals two pivotal factors: 

Organisational Impetus (30.77% - 38.46%): A consistent emphasis on this element by 

all focus groups indicates its continued predominance. Nonetheless, relative to prior 

assessments, a marginal decline in its weighting intimates the emergence of additional 

influential factors. 

Intermediary Data Exchange (20.0% - 40.0%): An uptick in the importance assigned to 

this factor is observed, particularly within Focus Groups 2 and 3, which allocate a 

substantial 40% weighting. This shift highlights the enhanced pertinence of third-party 

data transactions for these groups, in contrast to Focus Group 1, which attributes a 

lesser significance at 20%.  
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Principal Observations 

The notion of Organisational Impetus is corroborated as a substantial motivator across 

all focus groups. However, the distribution of percentages hints at a more complex 

interplay of internal and external elements shaping their blockchain interests. 

Intermediary Data Exchange: This factor's increased salience, especially for Focus 

Groups 2 and 3, suggests it is an influential, albeit secondary, consideration in their 

blockchain deliberations, potentially driven by concerns over data sovereignty and 

security in third-party exchanges. 

Scholarly Implications 

The analysis highlights a subtle interrelation between the drive from within the 

organisation and apprehensions surrounding external data exchanges. The adjusted 

weightings imply that while organisational governance is pivotal, it is not the sole 

determinant of the groups' blockchain inclinations. 

Limitations 

The data does not divulge the sophisticated drivers behind the Organisational Impetus 

or the specific apprehensions concerning Intermediary Data Exchange (Figure 4.6). 

Further investigation is warranted to unpack these underlying factors. 

 

 

 

Figure 4.6: Comparison of Focus Groups 1 – 3: Organisational Push and Third-party Transfer  

Source: Author’s Construct 
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4.3.2 Sub-Question 2.2 – Focus Group: Types of Blockchains Required by Higher 
Education Institutions 

In this section, the facilitator used a Scenario Properties Decision Flow Chart to facilitate 

the participants' discussion and map the type of blockchain suitable for higher education 

needs. 

 

4.3.2.1 FG1 - Type of higher education blockchain 

 

Table 4.9: FG1-Blockchain decision flow chart results  

# Blockchain decision flow chart 
conditions 

Yes No Drivers 

1 Do you need a store state? 6 0 store state 

2 Are there multiple writers (value 

chain actors)? 

6 0 multiple writers 

3 Can you always use an online 

trusted third party? 

2 4 Intermediaries 

Consistency 

Online trusted party 

4 Are all writers known? 6 0 Transparency Identification 

5 Are all writers trusted? 0 6 Trust 

 

6 Are all writers verifiable? 6 0 Verifiability 

Source: Author’s Construct 

The framework illustrated in ` 2.9 outlines a structured algorithm designed to assess the 

relevance of blockchain technology within a specific context. This algorithm serves as a 

systematic tool, guiding stakeholders through a comprehensive evaluation process 

essential for determining the suitability of blockchain adoption in particular use cases. 
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Regarding the assessment of blockchain's appropriateness, positive responses to the 

preliminary pair of questions, and potentially the third, depending on the requirement for 

a thrustless trust, may indicate the suitability of blockchain technology. This inference is 

predicated on blockchain's inherent capabilities to forge a permanent, shared ledger that 

many participants maintain, thereby enabling the facilitation of secure, multi-party 

transactions without the imperative of a centralised authoritative body. In contrast, 

negative responses to these inquiries, such as the non-requirement to maintain a state 

or the adequacy of a singular authoritative entity, may suggest that blockchain 

technology is not the most advantageous option. Under these circumstances, alternative 

strategies, such as traditional databases with integrated access control mechanisms, 

might be more appropriate. 

The data regarding Focus Group 1 participants do not provide a direct correlation to the 

specific requisites for blockchain deployment. Nevertheless, examining the roles and 

prospective interactions of these individuals within the educational sector's value chain 

could yield indirect correlations pertinent to the decision-making algorithm for blockchain 

implementation. 

Preliminary findings from the initial focus group reveal a complex network of contributors 

to the data ecosystem within higher education. The involvement of academic staff, 

governmental bodies, and possibly representatives from the industry sector suggests a 

multifaceted input to the educational value chain, encompassing elements such as 

academic performance metrics, official transcripts, and accreditation documentation. 

This multifaceted contribution conforms to the affirmative criteria of the multiple 

authorship in the decision-making flowchart. In addition, the presence of educators plus 

an emeritus pedagogue emphasises the need for validation procedures that guarantee 

the credibility of education credentials. While the flowchart does not indicate, in a more 

or less direct manner, the fact that, after a certain amount of time, the information 

collected needs to be validated, it is connected to one of the principles of validating data 

sources with the notion of ‘trusted authors.’ 

In connection with the discussed Blockchain Decision Flowchart, its general conditions 

for usage are likely to depend on several factors in the process of data interchange in 

the frameworks of the higher education sector. Such requirements are a constant data 

state, dependence upon authenticated intermediaries, acknowledgement and 

recognition of data providers, and the verification of authors. Certificates credentials are 

of immense importance in education and require protection and storage. Posing a 

positive response to this requirement may recommend Blockchain as a proper 
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technology. Traditionally, academic institutions have acted as responsible officials of 

record for education. However, concerns with regard to data manipulation could offset 

the use of these institutions, thereby presenting Blockchain as the solution. Although it 

is understood that universities have already built their reputations as established 

institutions, potential internal trust issues in data management may require a negative 

response, thus favouring the permissioned Blockchain architecture. Another potential 

negative response could result from verifying the authenticity of external assessors/ 

additional data contributors: zero-knowledge proofs appear as a potential future solution. 

Regarding the Scope of higher education, the application of blockchain technology 

requires certain characteristics to work correctly. A permissioned ledger structure is 

preeminent since only specific entrants are allowed access to enter data into the system, 

thus enhancing credibility among scholars. The architecture has to be scalable, to 

contain a vast number of institutions, learners and records of their results and 

qualifications. Interoperability is a fundamental requirement or priority; the proposed 

ECS must be integrated smoothly with existing educational data systems. High security 

is inherent to this technology, which is technically secured with the help of cryptography 

to ensure data accuracy and prevent the invasion of unauthorised personnel. They must 

respect privacy; there are strict rules for the disclosure of information while maintaining 

student records. In addition, proper attention to dynamic educational data and privacy 

regulation is mandatory; thus, it is quite essential. 

The data collected in Focus Group 1, up to the point that they do not overlap with the 

decision-making factors of Blockchain in the context of higher education, helped 

elucidate the major stakeholders involved and potential evolution of data within the 

discussed ecosystem. Together with the fundamental parameters of the decision 

framework, these insights provide an example for the subsequent discussions and 

meetings on the necessary characteristics for this sector’s blockchain implementation. 

The decision framework provides pedagogical value by presenting the blockchain in a 

summarised manner while outlining its primary functions, which users can apply to 

different settings. To help evaluate how blockchain is implemented into the value chain 

of a business, it identifies specific points of interest that include shared state, 

stakeholders, trust assumptions and identity. Looking at the framework further, it 

captures features for data persistence, concern with multiple stakeholders, and the 

prerequisites of trust and identity to give a holistic view of how blockchain can fit into the 

future of educational development. 
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Focus Group 1 = Public permissioned blockchain. 

4.7.2.1 Focus Group 2 - Type of higher education blockchain 

 

Table 4.10: Focus Group 2 - Blockchain decision flow chart results  

# Blockchain decision flow 
chart conditions 

Yes No Drivers 

1 Do you need a store state? 6 0 Store state 

2 Are there multiple writers (value 

chain actors)? 

6 0 Multiple writers 

3 Can you always use an online 

trusted third party? 

2 4 Intermediaries, Consistency, 

online trusted party, Regulation 

Sovereignty, and Privacy 

4 Are all writers known? 0 6 Identification 

5 Are all writers trusted? 0 6 Trust 

 

6 Are all writers verifiable? 0 6 Verifiability 

Source: Author’s Construct 

 

FG2 = Private Permissioned Blockchain 

The FG2 report builds upon the decision-making framework initially laid out in FG1. It 

maintains the core decision-making structure of its predecessor while introducing 

additional criteria that follow a negative trajectory, particularly after the third inquiry, 

which questions the long-term viability of employing a reliable online intermediary. In 

addition, FG2 applies additional evaluative elements to establish whether blockchain 

technology should be implemented. This indicates an overall view of the way the 

possibility of integrating blockchain to the current systems can be assessed. The 

methodology of the report is exhaustive because the decision to use the blockchain 

technology is taken with the aim of paying attention to all the factors involved. The fact 
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that FG1 evolves into FG2 shows the interest and effort in developing and improving the 

decision-making process, particularly in the setting of technological advancement and 

their meaning regarding strategic development. The fact that new evaluative criteria 

were included is the indicator of adaptive and progressive direction in evaluating the 

approach to issues because of the dynamism of the technological sphere and its 

influence on the decision-making models. The FG2 report, thus, is a huge step towards 

the progress of the decision-making framework, especially in the coverage of digital 

technologies and its application in diverse spheres. The FG2 report adds additional 

criteria that is exhaustive to the list, thus making them adopt new technologies like 

blockchain, on a new level where such conclusions are made with a thorough view of 

the potentials and shortcomings of such a technology. The methodology of the report 

speaks about the need to follow a careful and systematic method of integration of new 

technologies, as it relates to a stratified perception of the dynamics surrounding any 

decision to do so. 

The analytical results obtained under the Focus Group 2 Blockchain decision-making 

flowchart explain why they required a Stored State with unanimous affirmation, which is 

why it is highly needed to store the evidence of academic achievement in form of 

transcripts, certificates, and potentially skill endorsements on a platform that is both 

secure and has resistance against unauthorised modifications. The agreement with 

Multiple Writers also supports the presence of various stakeholders in the process of 

providing data, such as academic institutions, regulation agencies, and (possibly) 

employers, who can also provide evaluations of internships. This common contribution 

increases the need to have an infrastructure that will guarantee integrity and 

transparency of communication and data sharing and facilitate it in a smooth manner. 

The dichotomous responses that were carried out on Trusted Third Party Reliance 

indicate the split position on the matter with some entities showing loyalty to the old 

custodians of records, including educational institutions, whilst others are hesitant, which 

makes the Blockchain technology an opportunity that celebrates the tenets of 

decentralisation and might reduce the reliance on centralised organisations. The lack of 

a clear answer to the question related to the category of Known Writers can be explained 

by the lack of data in the chart. 

However, the make-up of the Focus Group 2, which consists of professionals including 

a Lecturer in BTech Nursing and an IT Manager implies that there would have been 

partial familiarity with the contributors. However, it is not yet determined whether there 

are other potential contributors, e.g. external assessors or business partners. Similarly, 
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the query regarding 'Trusted and Verifiable Writers' remains unresolved due to the lack 

of conclusive data, presenting a conundrum in establishing trustworthiness, particularly 

with external collaborators, thereby potentially raising concerns regarding the reliability 

of the data provided. 

FG2 emphasises the importance of considering supplementary factors beyond the 

intrinsic capabilities of blockchain technology. Compliance with legal standards, the 

crucial aspect of data autonomy, and safeguarding privacy are essential in making 

informed decisions about deploying blockchain in real-world scenarios. FG2 adopts a 

detailed and critical perspective on the practicality of blockchain, acknowledging the 

importance of external factors and the necessary trade-offs when comparing traditional 

infrastructures with blockchain-based alternatives. In line with the aforementioned 

discourse, challenges such as establishing and sustaining a sophisticated blockchain 

network, expanding the solution to accommodate a multitude of educational institutions 

and learners, adapting to the dynamic legal frameworks governing blockchain in the 

educational sector, and harmonising with pre-existing data management infrastructures 

are pivotal considerations. 

4.7.2.2 FG3 - Type of higher education blockchain 

 

Table 4.11: FG3-Blockchain decision flow chart results  

# Blockchain decision flow chart 

conditions 

Yes No Drivers 

1 Do you need a store state? 6 0 store state 

2 Are there multiple writers (value 

chain actors)? 

6 0 multiple writers 

3 Can you always use an online 

trusted third party? 

0 6 Intermediaries 

Online trusted party 

4 Are all writers known? 5 1 Identification 

5 Are all writers trusted? 3 4 Trust 

So, all the lecturers said no 
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6 Are all writers verifiable? 6 0 Verifiability 

Source: Author’s Construct 

 

FG3 = Public permissioned blockchain 

The findings of FG3 enhance the blockchain-based decision-making framework by 

focusing on a specific scenario within the educational sector's value chain. Within this 

framework, FG3 applies the decision-making paradigm initially developed in FG1 and 

FG2 to a case involving faculty members at an academic institution. This application 

demonstrates the adaptability and relevance of the blockchain decision-making model 

in addressing complex scenarios inherent to the educational environment. By doing so, 

FG3 contributes to the body of knowledge by providing empirical evidence of the model's 

utility in a real-world educational setting, thereby offering insights into the strategic 

decision-making processes that can benefit from integrating blockchain technology. The 

study's approach highlights the potential of blockchain to transform decision-making 

mechanisms within the educational sector, particularly in enhancing transparency, 

accountability, and efficiency among faculty members. 

The principal discoveries are as follows: 

• In response to the inquiry on State Storage (Question 1), an affirmative 

conclusion is deduced, underscoring the imperative to maintain a collective 

state, exemplified by academic records, which should be accessible to relevant 

entities.  

• Regarding the issue of Multiple Writers (Question 2), there exists a 

substantial probability of a positive response, given the necessity for diverse 

faculty members to contribute data to student records.  

• Concerning the Trusted Third-Party question (Question 3), the negative 

reaction emanating from the faculty's unanimous disapproval signifies a 

predilection for a decentralised approach to managing student records.  

• The Shift in Focus (Question 4) becomes apparent as the decision-making 

diagram refrains from posing direct questions concerning 'known writers,' likely 

due to the assumption that faculty members are recognised entities within the 

academy. 
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• The Emphasis on Trust (Question 5) is perceived through the faculty's 

collective disavowal, alluding to potential scepticism towards a centralised 

system for the governance of student records, possibly stemming from 

apprehensions regarding data integrity, administrative control, or lack of 

transparency.  

• Regarding Verifiability (Question 6), a positive outcome is foreseen, 

premised on the belief that faculty members are identifiable within the 

academic framework. The inferences drawn imply that, in light of the 

responses to the initial set of questions coupled with the palpable mistrust in a 

centralised governance model, the decision schematic might advocate for 

integrating blockchain technology as an efficacious alternative for the 

stewardship of student records in this context.  

The scholarly significance of FG3 is encapsulated in its depiction of the blockchain 

decision diagram's tangible application within a genuine educational milieu, 

accentuating the importance of confronting trust-related concerns in contemplating 

technological interventions. 

4.7.2.3 FG 1-3 Types of blockchain tables.  

Table 4.12: Types of Blockchain in Higher Education  

Focus Group Type of blockchain selected 

FG1 Public permissioned blockchain 

FG2 Private permissioned blockchain 

FG3 Public permissioned blockchain 

Source: Author’s Construct 

 

In Table 4.12, the data presented from the Focus Group dialogues and the Blockchain 

Decision Flowchart Conditions do not conclusively indicate a unanimous preference for 

a particular Blockchain architecture, Public Permissioned or Private Permissioned. 

Nevertheless, examining the stipulated conditions alongside certain suppositions makes 

it feasible to deliberate on plausible reasons for each focus group's inclination towards 

a distinct architecture. The limitations of the data are explained by the focus of the tables 

on the general requirements of Blockchain implementation and its failure to choose a 
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specific architecture. Further, the fact that little is available as per the discussions of the 

Focus Groups is a hindrance in verifying what their specific requirements and 

preferences are. Such imprecision problematizes the task of inferring conclusive 

architectural decision makings out of the information that is known. 

Within the context of blockchain architecture choice, many reasons can be assumed 

depending on the needs and limitations of the entities. As an example, the first focus 

group, operating in Public Permissioned structure, indicates that several parties should 

be able to record data. It is based on the assumption that although it is necessary to 

control the institutions that may add data, it is also possible to be too reluctant to rely on 

one, centralised information source. In turn, a Public Permissioned Blockchain platform 

might become the solution as it may provide certain institutions, e.g., academic or 

governmental ones, with the rights to authoritatively record data, but leave the 

information transparent on a public blockchain, thereby making it accessible. 

The second faction, the supporters of a Private Permissioned form of structure, also 

emphasizes the need to have several data contributors. The attitude of this group 

towards dependency on a trusted third party is however split. The lack of clear data 

about either the identity or credibility of the contributors makes the Public Permissioned 

the less feasible model. A Private Permissioned Blockchain could be more suitable in 

this case, especially when the group is more concerned with a more closed network, 

access that is closely controlled and restricted to groups that are well-known and trusted 

parties within a matching educational consortium or network. 

The third focus group view is similar to the former as it makes numerous contributors 

and the possible benefits of decentralisation. The tendency of this group towards a 

Public Permissioned Blockchain may be explicable in case transparency and the overall 

access to diverse stakeholders, including the prospective employers intending to confirm 

the qualifications, will necessitate the system, which will go beyond a limited network. 

It is important to agree that these reasons are conditional and based on a small amount 

of data. The ultimate selection of a blockchain architecture would also be influenced by 

additional considerations such as the scalability of the system, adherence to regulatory 

standards, and the particular necessities of the value chain involved. Therefore, while 

the aforementioned justifications provide a foundational understanding, they should be 

considered part of a broader deliberation process considering a comprehensive range 

of factors. 
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The data obtained from the focus group discussions in this study reveal a rather detailed 

context in which the concept of blockchain technology could be implemented in tertiary 

education systems. The main drivers driving this adoption are hinged on the requirement 

for openness, security and immutability in the records management. Moreover, the 

possibility of reorganisations in the administrative sphere and enhancing the educational 

service provision chain is realised. The range of participants contributing to this 

continuum is the students, teachers, heads of institutions, and outside service providers, 

who all participate in the processes that define the dynamics of technology 

implementation. The juncture at which adoption becomes feasible is contingent upon a 

confluence of factors: the level of innovation of the technology involved, the propensity 

of the culture to accept such innovations and the prevalent statutes of regulation. All in 

all, depending on the specific requisites and make-shift goals of the particular academic 

institution, the pragmatic application of the variant of blockchain technology–a public 

ledger, a privately owned network, or the consortium-based model – will be deployed. 

4.4 Conclusion 

This chapter presented the empirical findings derived from the focus group discussions, 

synthesising the perspectives of higher education actors to determine the contextual 

readiness and driving forces behind blockchain adoption. The analysis revealed that the 

adoption of blockchain in higher education is not only a technological question but also 

a systemic transformation shaped by social, institutional, and philosophical dimensions. 

Across the focus groups, students and management consistently emerged as the pivotal 

actors influencing blockchain adoption within the value chain. Their convergence across 

functional areas, including development and access, search and discovery, authority, 

relevance and fulfilment, primary support, and secondary support, highlights where 

blockchain is most likely to generate institutional value. This convergence demonstrates 

that blockchain’s potential adoption points lie where user needs for transparency, 

access, and autonomy align with institutional goals of efficiency, compliance, and trust. 

The findings also distinguished between technical and non-technical drivers of adoption. 

Technical drivers, encapsulated under Scenario Properties, were instrumental in 

determining the type of blockchain suitable for higher education applications. Through 

the decision flow analysis, the focus groups identified the public-permissioned 

blockchain as the most appropriate model. This configuration enables secure, verifiable, 

and transparent record management while maintaining institutional control, a balance 

essential for academic governance and student data protection. 
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Non-technical drivers, comprising Philosophical Beliefs, Network Effects, Economic 

Incentives, and Breaking the Gridlock, underscored the human and organisational 

motivations behind adoption. These included the desire for decentralisation, enhanced 

privacy, efficiency improvement, and institutional autonomy. Collectively, they reflect a 

shift in higher education towards systems that promote accountability, equity, and 

shared governance, principles resonant with the broader movement toward the 

democratisation of higher education. 

In essence, this chapter established that blockchain’s potential value in higher education 

lies in its ability to synchronise technological capability with institutional purpose. When 

effectively implemented, blockchain can bridge the trust gap between students and 

institutions, streamline administrative processes, and enhance transparency across the 

educational value chain. The identification of a public-permissioned model further 

reinforces blockchain’s suitability as an enabling infrastructure for future academic 

ecosystems. 

The insights gained here form the empirical foundation for Chapter 5, which interprets 

these findings within the broader theoretical and practical framework of the study. It 

reflects on how the identified drivers and actor interactions, from literature and empirical 

investigations, converge into the Higher Education Blockchain Adoption Drivers 

Framework, offering a tool through which institutions can assess readiness and 

strategically plan for adoption that supports the democratisation and transformation of 

higher education. 
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CHAPTER 5 : DISCUSSION OF FINDINGS. 

5.1 Introduction 

In this chapter, the data collected in the empirical research regarding blockchain 

technology’s adoption in HE was analysed to determine drivers for uptake, stakeholder 

categories, and activities encompassing the value chain in HE.  

The chapter is formulated in two major parts. Section one responded to research 

questions one and two by synthesising data confirmed from the literature and focus 

group discussions. The second part included the author’s commentary regarding the 

study and seeking the findings’ real-world support, its contribution, and the issues of 

ethical nature.  

This chapter summarised the specific conditions for blockchain integration in HE, 

focusing on the key drivers and the types of blockchain systems appropriate to the needs 

of the value chain in education. In this regard, this analysis became critical for 

establishing how and at what stage blockchain could further increase the value and 

efficiency of the HEIs.  

In this chapter, the potential identified for blockchain in the process of democratising HE 

was discussed in relation to how it may be able to reconfigure the politics of governance 

and engagement within academic organisations. 

5.2 Research Question 1: Who are Higher Education Blockchain and Value Chain 
Actors, and what are their Activities? 

5.2.1 Sub-questions 1.1 & 1.3 – Literature and Focus groups Corroborate: Who are the 
key actors for adoption? 

In this section, the actors mentioned in the literature also agreed with the ones identified 

by the focus groups. The first activity was about distilling the focus group actor results 

documented in Table 5.1 below. These research findings were then compared, 

contrasted, and mapped against the literature findings, as shown in Table 5.2. The 

findings in the literature were recorded in two formats: occurrence and counts of articles 

to facilitate the evaluation of the articles using the established criteria. Reporting their 

occurrences enabled disparities between key actors and the rest of the items or articles 

to be established. The details regarding the actors corroborated in the two sources were 
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quantified into percentages in Table 5.3 below to compare the findings from the literature 

and the focus group.  

In Table 5.1, the differences and similarities between FG1, FG2, and FG3 have come 

up with patterns that have shown that there were similarities but also different priorities 

in the academic setting originating from the participants’ experiences.  

In all three focus groups, lecturers and students were deemed key players, and each 

group was given a vote of 30. It was a testimony to the fact that students and lecturers 

seemed to agree with one another as the core of the educational process, and this was 

because of their roles, which were essentially teaching and learning. Also, the 

respondents mentioned Management and Administration in FG1 and FG3, with FG2 

changing the term slightly to incorporate Governance, Risk and Compliance. 

Furthermore, the respondents touched on administrative leadership with a score of 30 

out of 30. This was evidenced by the respondents’ consistency in seeing the need for 

good governance and efficient management to enhance the institutional performance 

and firm operationality of colleges. 
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Table 5.1: Higher Education Value Chain Actor 

# FG1 Points FG2 Points FG3 Points 

1 Learner/Students 30 Students 30 Students 30 

2 Lecturer 30 Lecturer 30 Lecturer 30 

3 Management and 

Administration 

17 Governance Risk and 

Compliance and Administration 

30 Management 

Leadership  

30 

4   

 

Facilities (infrastructure, 

Transport, Fleet and Security) 

26 Security Service 20 

5 

  

Technical Staff - IT Management 30 Technical Staff 20 

6 Partners 18 Partner and research partners 19 Industry 15  

7   

 

Government 28     

8   

 

Community 30     

9   

 

Procurement 21     

10         Administration 

student-focused 

30 

Source: Author’s Construction 
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However, the relative significance of different roles was highlighted with different focal 

stress across the four focus groups. For example, Technical Staff was rated as having 

high importance in FG2 (30) and FG3 (20) but not mentioned in FG1. This variation 

showed that while some of these groups understood the importance of technical support 

in maintaining IT infrastructure and technological responsiveness, others either 

neglected or valued other factors. Similarly, the same two functions elicited substantial 

discussions in FG2. Moreover, Facilities and Security were mentioned only in FG2, while 

no participant referred to these roles in either FG1 or FG3; these findings show that the 

importance of these roles can change depending on certain institutional demands or the 

ways of perceiving the problem by different focus groups.  

Another major demarcation was that Strategic Partners and External Relations were 

given more focus. FG1 allocated 18 votes to partners, FG2 allocated 19 votes to partners 

and research partners, and FG3 allocated 15 votes to industry. This variance indicated 

that even though every group found it essential to develop external partnerships, the kind 

of partnership, the research, industrial and general external relations were not given the 

same importance by the groups because of their priorities.  

Government and community roles were only discussed in the second focus group, and 

scores of 28 and 30 were received, respectively, while the other two focus groups did 

not discuss them. This echoed a possible conflict in how these groups saw the place and 

participation of government and community in the academia and learning process, with 

some possibility that some focus groups saw these actors as less involved or peripheral 

to the core teaching and learning process.  

Lastly, Procurement and Administration Student-Focused were identified in FG2 FG3 

only and received 21 and 30 votes, respectively. The fact that these roles were present 

in only one of the three focus groups indicated that the overall concern might not 

necessarily be widespread across all the institutions and seemed to depend on certain 

functional issues within the various organisations that were not widespread across the 

groups involved.  

These findings showed the identification of core actors, including students, lecturers, and 

administration, and they highlighted the differences in other roles within the context of 

the academic environment. These differences between the focus groups illustrated that 

it is valuable to triangulate data to understand institutions' needs better. Such practice 

would co-ordinate the above-mentioned discrete approaches to develop a strategic 

harmony linking such aspects of practice to the unique environment of the institution to 

support all the core roles towards improving educational efficiency. This pointed to the 
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fact that there was a need to find a way of balancing the similarities and differences of 

the actors in terms of their importance in order to arrive at more appropriate and 

competent decision-making in HE. 

5.2.1.1 Mapping Literature Actor Scoring and Focus Group Scoring. 

In Table 5.2, the researcher aligned the findings of the focus group and compared and 

contrasted them with the literature with a view of making meaningful comparisons 

between the perceptions of practitioners and the theoretical or academic discourse in the 

literature. This process started with defining the various players in the educational 

ecosystem as revealed by the two focus groups, which included Students, Lecturers, 

Management and Technical Staff. For the actors of the play, the focus groups reserved 

certain voter points allocated according to their importance for the educational 

environment.  

After that, the identified actors were affiliated with their positions within the educational 

value chain. This mapping was also based on the data regarding the frequency of these 

actors within the value chain literature as well as the number of works citing each of 

them. This step showed how often and in what terms these actors were depicted in more 

general debates over educational processes and their governance.  

It then expanded this comparison across the literature focusing on blockchain, identifying 

how frequently these actors were discussed in relation to blockchain usage in education 

and the amount of research targeting their part. This comparison was necessary to 

establish whether the actors that practitioners considered relevant were also important 

in the emerging field of blockchain in education.  

Lastly, the results of the focus group discussions were analysed in relation to published 

literature that was wider than that used in the previous stage, as well as the quantitative 

analysis, which included the count of frequency and the number of the released sources, 

which mentioned every actor, which would provide a general view of the discussed 

actors’ significance explored in the educational research field. To do this, focus group 

perceptions were compared, confirmed, or denied with a much broader perspective, 

which is how these actors were perceived in the larger academic community.  

This kind of analysis and mapping aimed to establish a broad match and mismatch 

between practitioner knowledge and viewpoint (focus groups) and abstract or scholarly 

perception (literature), as illustrated in Table 5.3. In this way, besides signalling which 

actors were consistently identified as relevant across the various sources and which 

might have been under- or over-represented in practice and theory, Table 5.3 maps the 
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various actors across the two sets of sources. The complete approach offered in this 

book was methodical and, in offering the big picture, guided decisions and research 

concerning the education system and practitioners while addressing the best evidence 

available from academics. 
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Table 5.2: Blockchain Driver Theme 

# Focus 
Groups 
Actors 

Actor 
voter 
points 

Value Chain Occurrences No of 
Studies 

Blockchain Occurrences No of 
Studies 

Literature 
Actor 

Occurrences Number 
of 

studies 

1 Students 90 Student 1203 27 Student 575 24 Student 1778 51 

2 Lecturer 90 Lecturer 198 8 teacher 66 11 Lecturer 264 19 

3 Governance 

Risk and 

Compliance 

and 

Administration/ 

Management 

77 Management 479 33 Management 276 23 Management 755 56 

4 Facilities 

(infrastructure, 

Transport, 

Fleet and 

Security) 

46 Administration 62 16 Administration 71 9 Administration 133 25 

5 Technical Staff 

- IT 

Management 

50 ICT 

Infrastructure 

27 4 IT Personnel 17 6 ICT 

Infrastructure 

44 10 
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# Focus 
Groups 
Actors 

Actor 
voter 
points 

Value Chain Occurrences No of 
Studies 

Blockchain Occurrences No of 
Studies 

Literature 
Actor 

Occurrences Number 
of 

studies 

6 Partner, 

Industry and 

research 

partners 

52 Industry 461 21 Industry 6 5 Industry 467 26 

7 Government 28 Government 180 21 Government 9 7 Government 189 28 

8 Community 30 Community 61 21 Community 1 1 Community 62 22 

9 Procurement 21 Procurement 3 2 Procurement 0 0 Procurement 3 2 

10 Student 

Support 

30 Student 

Support 

2 2 Student 

Support 

0 0 Student 

Support 

2 2 
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Literature Actors Composite Score Calculation 

1778 * 51 = 90,678 

264 * 19 = 5,016 

755 * 56 = 42,280 

133 * 25 = 3,325 

44 * 10 = 440 

467 * 26 = 12,142 

189 * 28 = 5,292 

62 * 22 = 1,364 

3 * 2 = 6 

2 * 2 = 4 

Corroboration was extremely helpful in ensuring agreement of the many unique views 

in the academic environment. In comparing actor vote points with the literary mappings 

of both blockchain and the value chain, it became evident that while there was an overlap 

in the ranking of importance, there were also discrepancies in different actors. For 

instance, students were overemphasised in both perspectives; The literature provided 

them with a 56.48% importance vote, while the focus group vote point for them was 

17.51%. This meant that students were recognised as central players, though the 

literature assigned much more importance to the aspect. Likewise, governance, risk, 

compliance, and administration/management were recognised in both views; the 

literature devoted 26.34% to these compared with 14.98% in the focus groups. This 

paper needed to perform comparative analyses in order to capture the areas of 

agreement and disagreement with subsequent potential for strategic practice formation 

in HE.  

The substantial realist philosophical orientation, which established the position that 

structures and mechanisms of social existence are objectively present, offered the 

conceptualisation of these differences. From this viewpoint, the divergences between 

focus group results and literature findings, including the latter’s higher appreciation of 

students and governance systems, involved a spectrum of recognition of these latent 
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structures within academia. The realist sampling approach applied in this work extended 

the probe into these structures to know why some actors, like the students and the 

governance bodies, are often reflected. In contrast, other actors like the lecturers (3. 

12% in the literature review versus 17. 51% in focus groups) and the technical staff (0. 

27% in the literature review versus 9. 73 in focus groups) were less featured.  

Moreover, the use of the realist perspective highlighted the veracity of these varying 

perceptions and confirmed that theoretical and practical knowledge were real 

occurrences in the academic environment. The gaps that were pointed out, which 

included Community Roles in the literature, were estimated to be only 0. 85%, while in 

the focus group, they valued them at 5. 84%, and even student support, which was given 

0. 002% in the literature, would be valued at 5.84% in the focus group. This 

demonstrated the importance of taking an integrated approach that considers both the 

big picture at the strategy level and the hard, pragmatic level. It demonstrated that by 

incorporating these perspectives, theoretical models used by institutions would be more 

in line with practical implementations of innovations such as blockchain in higher 

education, resulting in better-informed decisions. 

Thus, in this regard, based on the activities derived from the literature, mapping the 

actors to the value chain, which is presented in Table 5.3, enables us to identify 

particular areas within the value chain that have the greatest potential for the application 

of blockchain in HE. Specifically, by learning more about how these actors relate to 

particular value chain activities, one is better placed to determine where blockchain 

technology can be applied to optimise value in the academic setting. This alignment is 

important in focusing efforts towards blockchain initiatives with the most potential for 

transformational impact, particularly in the areas where this is likely to be the greatest. 

Finally, corroboration, with reference to a vast realism of integration, guarantees the 

appropriateness of the combination of blockchain and other advancements in the 

educational field in theoretical and practical aspects. 
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Table 5.3: Blockchain Driver Theme 

# Focus Groups Actors Actor 
vote 

points 

Literature 

Blockchain & Value 
Chain Actors 

Percentage 
Literature 

1 Students 17.51% Students 56.48% 

3 Governance Risk and 

Compliance and 

Administration/Managemen

t 

14.98% Governance Risk 

and Compliance and 

Administration/Mana

gement 

26.34% 

6 Partner, Industry and 

research partners 

10.12% Partner, Industry and 

research partners 

7.56% 

7 Government 5.45% Government 3.30% 

2 Lecturer 17.51% Lecturer 3.12% 

4 Facilities (infrastructure, 

Transport, Fleet and 

Security) 

8.95% Facilities 

(infrastructure, 

Transport, Fleet and 

Security) 

2.07% 

8 Community 5.84% Community 0.85% 

5 Technical Staff - IT 

Management 

9.73% Technical Staff - IT 

Management 

0.27% 

9 Procurement 4.09% Procurement 0.004% 

10 Student Support 5.84% Student Support 0.002% 

 

5.2.2 Sub-question 1.3 & 1.4 – Literature and Focus groups Corroborate: What are the 
key actors’ activities for adoption? 

In Table 5.4, the delineation of FG1, FG2, and FG3 elucidates the diverse and critical 

roles within the educational ecosystem, providing a comprehensive view of the 

functional domains that drive the institution’s success.  
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Table 5.4: FG 1.3 Value chain activities in HE tables - in order of importance. 

Value Chain 
Activity 

Description FG1 FG2 FG3 

Creation & 

Selection 

Conceptualisation 

of educational 

content, topic, and 

specialist selection 

Senior Lecturers and Coordinators: Involved in 

curriculum development and course content selection. 

Media Studies Lecturer: Involved in creating and selecting course 

content, especially in media and law, which is central to the 

educational offerings and curriculum development. 

Program Coordinators (e.g., in graphic design) may interact 

with students during the curriculum development process. 

Curriculum designers should consider student needs and 

feedback when creating course content. 

Development & 

Access 

Creation and 

refinement of 

educational 

platforms and 

materials 

IT Support and Maintenance: Ensuring technology 

infrastructure is in place for educational content 

delivery and access. 

Technical Support: Responsible for the development of technical 

infrastructure, ensuring that students and faculty have access to 

necessary technological resources. 

Educational Technologists may work on tools and platforms 

that students use for learning. 

Trainers, including those for library staff, would directly or 

indirectly support student learning and research capabilities. 

Senior Lecturers and other faculty members are directly 

involved in the educational development of students. 

Aggregation Compilation and 

integration of 

content for market 

and institutional 

needs 

Administrative Staff: Aggregating necessary resources 

and support for academic and administrative functions. 

Media and Communications: This role involves aggregating news, 

information, and communications within the institution and its 

interactions with external stakeholders. 

curriculum designer 

Search & 

Discovery 

Enhancement of 

content 

discoverability and 

visibility 

Students and Lecturers: Engaged in research and 

discovery within their fields of study. 

While not explicitly mentioned, roles that typically involve aiding in 

search and discovery, such as librarians or academic researchers, 

could be inferred. 

Librarians support students in finding research materials and 

navigating library resources. 

Professors may guide students in discovering relevant 

academic fields and research topics. 

Authority & 

Relevance 

Fulfilment 

Maintenance of 

content's authority, 

relevance, and 

educational 

standards 

Quality Management and Assurance Teams: Ensuring 

academic standards and relevance of educational 

offerings. 

Risk and Governance Personnel: Overseeing risk management 

across various domains, such as financial and technical, ensuring 

that institutional activities remain compliant and relevant to 

regulations and standards. 

Senior Lecturers and Town Planners establish authoritative 

content and relevant applications of knowledge that students 

rely upon for their academic and professional development. 

Secondary 

Support 

Services 

Additional support 

services that are 

not directly 

involved in the 

Support Staff (lab assistants, technicians): Providing 

necessary technical support for academic activities. 

Management Personnel: Overseeing the operational 

aspects of the institution. 

Management: Providing necessary organisational and 

administrative support to facilitate the institution's operations. 

Security personnel ensure a safe learning environment for 

students. 

Administrative roles, such as registration and finance, deal 

directly with student-related administrative tasks. 
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Value Chain 
Activity 

Description FG1 FG2 FG3 

primary educational 

process. 

i.e. Private insurance company Council Member: Acting as a 

partner to the institution, providing external oversight, financial 

support, or strategic guidance. 

Primary 

Support 

Services 

Responsible for 

supporting the core 

educational 

services. 

Technology management; Network and Relationship 

Management; Content development and management; 

procurement management; Author; Academic 

institution Administration 

Not referred to by Focus Group 2. Technology management; Network and Relationship 

Management; Content development and management; 

procurement management; Author; Academic institution 

Administration 
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In the area of Technology Management, the research highlights roles such as IT Support, 

Maintenance, Technical Support, and Educational Technology Specialists. These 

positions are crucial for maintaining technological infrastructure, developing educational 

platforms, and ensuring accessibility for both students and educators (Chen et al., 2022). 

The stewardship of technology is foundational in enabling access to educational 

resources and facilitating seamless learning experiences, as efficient technology 

management is key to optimising the pedagogical journey (Zhao et al., 2021). 

In terms of Network and Relationship Management, roles such as librarians, media and 

communication liaisons, and the involvement of private companies as Council Members 

signify the importance of cultivating both internal and external partnerships (Wang et al., 

2023). Such roles are valuable for discovering new resources and external collaborations 

that can enrich the institution. Orchestration of networks is highly important for building 

a collaborative educational environment and securing valuable external resources for the 

institution. 

Regarding Content Development and Management, the research highlights the role of 

Senior Lecturers, Media Studies Educators, Programme Coordinators, and Educational 

Technology Experts. They are involved in creating, curating, and enriching academic 

content for different disciplines ranging from media studies to law (Xie et al., 2023). 

Including curriculum designers also speaks to the fact that educational input has been 

tailored to address the needs of students based on feedback. Good and effective content 

development would thus speak to relevant and high-quality academic offerings aligned 

with education standards and expectations from learners.  

With respect to procurement management, specific roles are not named in this regard; 

however, the likelihood is that such activities are undertaken by administrative staff. 

There is no direct mention, but most likely, procurement activities support the essential 

requirements of tools and resources necessary for educational delivery.  

Regarding the role of authorship, the research points out that senior lecturers, town 

planners, and media studies lecturers significantly contribute to content generation. This 

testifies to the huge support of academic faculty in developing the academic material, 

reiterating the importance of subject-matter experts as they prepare authoritative and 

relevant content to meet curricular demands (Zhang, 2020).  

The study also expanded the understanding of academic institution administration by 

providing definitions for quality management and assurance teams, risk and governance 

personnel, and administrative staff registered and responsible for finances. These roles 
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were crucial in maintaining academic standards, managing institutional processes and 

being responsive to the relevant regulatory requirements (Chen et al., 2022). This was 

critical to sustaining quality education and the ongoing operation of the institution, as it 

was indicated that sound administrative structures were required to achieve the 

university's objectives.  

5.2.3 Dichotomy of Blockchain Democratisation and the Actor Corroboration 

The confirmation of only two actor groups in the value chain – students and the 

management – highlighted an important issue of exclusion of other important actors in 

the process of higher learning. It was, therefore, important to design an engagement 

mechanism encompassing a wider participation of faculty, administrative staff, 

policymakers, technologists, and key partners, including industry. The primary focus on 

students and management may discourage other participants from contributing and 

sharing their perceptions, ideas, and experiences despite all these people being the 

stakeholders actively involved in the educational process (Zhao et al., 2021). This 

exclusion could result in the development of strategic plans and decisions which are not 

balanced in terms of the full and proper development of the HEIs.  

For instance, students/management sketched potential and useful perspectives, but they 

could not cover the requirements of the operation, pedagogy, and technicalities to 

improve learning processes. Faculty, as the group which deals with students in terms of 

teaching-learning and research activities, offered valuable information regarding their 

requirements. Teachers and educational support specialists are at the forefront of 

adopting an innovation that requires digital enhancement of learning materials; 

administrative personnel and members of the university community, such as experienced 

industry personnel, guarantee that the curricula developed and the technologies 

recommended match curriculum expectations and industry needs, respectively (Wang 

et al., 2023). Thus, institutions could bring together these groups in order to close the 

gap between educational goals on the one hand and realities of the labour market on the 

other.  

These findings helped highlight the use of consultation strategies that involved more key 

areas within value chains so that an extensive combination of stakeholders’ opinions 

could be included in creating and improving HE systems (Xie et al., 2023). A more 

equitable approach did not only decentralise or partial decision making but also 

accessibility and applicability of educational procedures. Diversity promoted more 

partnership, improving curriculum delivery, technology selection and management, and 

governance. For instance, blockchain integration can support establishing more 
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democratic governance models in which all participants within a particular value chain 

axis can contribute equally.  

Applying such models opened up possible means within institutions to produce a 

responsive value chain that is more sensitive to the various needs of the various players. 

This corresponded to the general trend towards digital democracy, which implied 

decentralisation of decision-making mechanisms and the enhancement of citizens’ 

voices. Finally, the study proposed that HE institutions broaden the scope of interest and 

include not only students and management but all the players involved in the education 

process (Zhang & Zhang, 2021). 

5.3 Research Question 2: Under what circumstances do the drivers drive the adoption 
of blockchain in HE? (Empirical – facts observed). 

5.3.1 Sub-question 2.1 – Literature and Focus Groups Corroborate: What are the key 
drivers for adoption? 

These potential benefits aligned with the study done by Molopa and Cronje (2024), which 

establishes transparency, trust, blockchain applications, and enhancement as the drivers 

towards the adoption of Blockchain in HE. Their investigation focused on the fact that 

these drivers were essential for integrating blockchain within the sector and that 

blockchain may revolutionise the means through which HEIs operate and the value they 

deliver to their various stakeholders. In this respect, as highlighted in Figure 5.1, the 

‘trust’, ‘proof’, ‘blockchain applications’, and ‘enhancements’ were explored as the driver 

elements that had higher relevance scores than ‘use’. This signified that apart from 

‘proof,’ which is directly associated with blockchain, as shown, has a direct connection 

with the HE value chain, denoted by ‘HE’, as well as a chance to increase the relevance 

of the key drivers. 
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Figure 5.1: Driver Network Description: Occurrence, Total Link Strength, and Relevance. 

 

5.3.1.1 Focus Group 1.3 Variance Score of Driver Elements 

Table 5.5 ranks various driver elements under categories such as Philosophical Beliefs, 

Economic Incentives, Breaking the Gridlock, and Network Effect based on their variance. 

Variance in this context indicates the degree of difference or variability in responses or 

importance assigned to these driver elements by participants. 

 

Table 5.5: Variance score of driver elements 

# Driver Driver Element Variance 

1 Philosophical Belief Decentralisation needs   5.333333 

2 Economic Incentives Process improvement   4 

3 Economic Incentives Charging for platform   2.333333 

4 Economic Incentives Fear of missing out (FOMO)   1.333333 

5 Economic Incentives Alternative system   1 

6 Economic Incentives Selling consultancy   1 
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# Driver Driver Element Variance 

7 Breaking the Gridlock Organisational push 1 

8 Philosophical Belief Technology push   0.333333 

9 Philosophical Belief Will not use Trusted Third Party   0.333333 

10 Philosophical Belief Political reasons   0.333333 

11 Network Effect Curiosity 0.333333 

12 Economic Incentives Alternative investment  0.333333 

13 Economic Incentives Selling mining equipment   0.333333 

14 Breaking the Gridlock Third-party transfer 0.333333 

15 Philosophical Belief Enhanced privacy   0 

16 Network Effect Driven by community  0 

17 Network Effect Cool to use   0 

18 Economic Incentives Marketing product   0 

 

5.3.1.2 High Variance Drivers 

Looking at the high-variance drivers, values under Philosophical Beliefs were identified 

to have the highest variance by having an OV of 5.33, which pointed out loopholes in 

how the participants understood the need for decentralisation in the blockchain for HE. 

It was evident that some participants considered decentralisation a key concept while 

others did not place much importance on it, hence different perspectives or poor 

appreciation of decentralisation (Turkanović et al., 2018). This high variance indicated 

that decentralisation was a contentious topic; some people are either for or against it or 

are simply not well informed. This suggests that people must be educated or informed 

on the advantages and disadvantages of decentralisation in higher learning institutions 

(Capetillo et al., 2022).  

Another high-variance driver was Process improvement under Economic Incentives, 

wherein the variance was 4, which suggests that participants had divergence in terms of 

the contribution of blockchain in improving various processes in educational institutions. 
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This suggested that while some stakeholders perceived very high levels of process 

reformation, particularly using blockchain, others were less optimistic or unsure of 

blockchain's ability (Guo et al., 2021). “Platform monetisation” under Economic 

Incentives (Variance= 2.33) also had moderate variances and highlighted variability in 

the opinions on the possibility or the morality of charging for blockchain platforms in 

higher learning institutions. The first is the preference for freemium, where some of the 

participants suggested that they should start charging for the blockchain services while 

others worried about either the issue of accessibility or the issue of commercialisation of 

educational resources (Li & Han, 2019).  

On the other hand, several driver elements had no variation; for instance, Philosophical 

Belief: E-Privacy was unchanged at 100%, Network Effect: Driven by community and 

Cool to use, and Economic Incentives: Marketing product (Variance = 0). With this lack 

of volatility, it was possible to deduce that participants understood the relevance or 

irrelevance of several of these components or arrived at a general consensus regarding 

the roles provided by this technology in adopting blockchain or its significance (Prinz et 

al., 2020). For example, participants perceived enhanced privacy as one of the major 

benefits of blockchain, reflecting the consensus within the community about its 

developmental nature (Turkanović et al., 2018). 

Minimal variance was observed in drivers such as "Technology push," "Will not use 

Trusted Third Party," "Political reasons," "Curiosity," "Alternative investment," "Selling 

mining equipment," and "Third-party transfer" (Variance = 0.33). The very short variance 

implied a general agreement among the participants, with a very small variance of 

opinion. Some considered the elements quite important, if not critical, or had a sufficiently 

similar understanding of their roles in the blockchain ecosystem (Capetillo et al., 2022). 

The very little variance may indicate a mature understanding of these facets, where 

participants were largely seen as aligned yet acknowledged some nuances. For 

instance, the small difference in "Technology push" could have stemmed from different 

views on the pace at which one should or could push the adoption of blockchain 

technology into education or its maturity for teaching and learning (Guo et al., 2021). 

This section shows how successful blockchain adoption in HE will require effectively 

leveraging crucial driver elements such as decentralisation, process improvement and 

enhanced privacy. Such online identification of focus group views of key drivers on the 

adoption of blockchain in HE will also lead to actual identification of the circumstances 

where blockchain will be embraced in HE. Addressing the challenges of these drivers 

and presenting the potential benefits can lead to institutions building a stronger rationale 

for adopting blockchain. 
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As this portion of the paper indicates and elaborates, decentralisation, process 

improvement, and enhanced privacy are some of the critical drivers whose effective 

leveraging would lead to the successful adoption of blockchain in HE. In this way, the 

research will support the assumptions about focus group assessments regarding the 

most important drivers of blockchain adoption by HEIs and will make it possible to 

determine the conditions for adopting blockchain in HE. Thus, by acknowledging the 

problems related to these drivers and furthering the prospects of blockchain applications, 

institutions can form a more convincing narrative for the implementation of blockchain 

solutions. 

5.3.2 Sub-question 2.2 – Literature and Focus Group Corroborated: What type of 
blockchain does the HE value chain require? 

5.3.2.1 Literature Type of HE blockchain 

Permissionless blockchain, as the most important type, achieved the highest composite 

score of 3.150. This was in line with other research on the usefulness of combining 

scores from such indicators as relevance and link strength as a way of capturing the 

relative importance of items within a given network. In bibliometric studies, combining 

multiple indexes, such as citations and relevance, was used to determine areas of 

emphasis using composite scores (van Eck & Waltman, 2010). 

CS= 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂×𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠ℎ

 

CSPermissioned= 54×0.66
40

= 0.891 

CSPrivate= 42×0.75
13

= 2.423 

CSPublic= 43×0.77
11

= 3.010 

CSPermissionless= 19×0.90
3

= 3.150 

Applying this method to blockchain types, as presented in Table 5.6, Permissionless 

blockchain received the highest total index, although it has fewer occurrences or links 

compared to other types; however, since it has higher link strength compared to its 

frequency, it is viewed as comparatively more important in the entire picture. The 

importance of the Permissionless blockchain can be further emphasised by normalising 

it for visibility and connections and having a considerably bigger worth. After the 

Permissionless blockchain, the importance of Public and Private is detected, while the 
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importance of Permissioned is the lowest. In this analysis, the Permissionless blockchain 

stands out in the studied context, which is consistent with the hypothesis that higher 

centrality within a VOSviewer network diagram is expected to impact on the magnitude 

towards the middle of the diagram (Molopa & Cronjé, 2024). 

 

Table 5.6: Type of Higher Education Blockchain 

Focus Group Type of blockchain selected 

FG1 Public permissioned blockchain 

FG2 Private permissioned blockchain 

FG3 Public permissioned blockchain 

 

The support and replication of the results of this study with reference to both the literature 

and focus groups indicated that the adoption of blockchain requires the combination of 

different methods in order to provide a more accurate understanding of the phenomenon. 

By matching the focus group preferences with the detail of the composite scores 

evidenced in the literature, a deeper understanding of the drivers of types of blockchain 

choice in several scenarios was obtained. As van Eck and Waltman (2010) claimed, 

combining multiple measures ensured the overall improvement of evaluation reliability 

that directly affected the results and conclusions. Specifically, this was true while 

examining the several types of blockchains mentioned in the literature and as discussed 

in the focus groups.  

The study found that Permissionless blockchain recorded the highest composite score 

(3. 150) in the literature, showing high importance in the field, though it has been 

discussed fewer occurrences or links than other types of blockchain. However, if the 

comparative analysis of the two sets of specific composite scores were made, there 

would be a different orientation. In particular, the sum of the composite scores for Public 

Permissioned blockchain (3. 010) and Permissioned blockchain (0. 891) equaled 3. 901. 

This combined score was much greater than the Private Permissioned blockchain (2. 

423) and Permissioned blockchain (0. 891) totals of 3. 314.  

This calculation proved that when made with an identical comparison, the literature 

preference for Public Permissioned blockchain aligned with the choices made by the 

focus group. In line with the higher combined composite score of D1 and D3, both FG1 
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and FG3 prefer a Public Permissioned blockchain about this framework for scenarios 

where both transparency as well as security are important (Zheng et al., 2018; Pilkington 

& Marc, 2016).  

The concurrence between the high composite score of the Public Permissioned 

blockchain and the focus groups’ preference established the applied utility of this type of 

blockchain. Although Permissionless blockchain was theoretically meaningful in more 

extensive, multiple-aspect, composite-score analysis, comparing the combined scores 

and the focus group members’ preferences proposed that Public Permissioned 

blockchain is a more balanced solution in certain educational settings. This has served 

as a solution to the issues of controlled access, and at the same time, it should be made 

public and verifiable, which were key issues for consideration in higher learning 

institutions (Tapscott & Tapscott, 2016; Swan, 2017).  

Together with the literature review results that were represented by the scores in the 

composite variables, the focus group findings pointed to the need to fit the blockchain 

solutions in accordance with the characteristic features of applications in various fields. 

This way, the analysis ensured that the identified blockchain architecture was practical 

and met the needs highlighted by focus groups and theoretical models as important for 

implementing blockchain in HE (Franco, 2014). 

5.4 Empirical Corroboration 

The study attempts to extract a whole spectrum of data to generate confidence that the 

hypothesised Higher Education Value chain Blockchain mechanisms, contexts, causality 

and outcomes are an approximate reality, as advised by (Wynn & Williams, 2012). The 

corroboration process applied during the focus group and the follow-up study sample 

involves the evaluation of the extent to which the causal explanation holds across 

multiple stakeholders (Hu, 2018). Furthermore, triangulations and descriptive 

quantitative analysis of the follow-up survey serve as respondent corroboration. 

5.5 Outcomes and Value. 

The study's findings shed light on the complexities of technical and non-technical drivers 

existing in HEIs in relation to the adoption of blockchain technologies. They create a 

clearer perception of how blockchain might democratise the making and distribution of 

value in this sector. This research is relevant as it adds to the developing corpus of 

knowledge surrounding the nuanced and contextual qualifications with which blockchain 

may be useful in HE (Zhao et al., 2021). In this context, the model of the Blockchain 

Adoption Drivers is used to illustrate how blockchain technology could potentially 
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implement itself in an ecosystem for HE. In addition, identifying the technical and non-

technical drivers adds value to the literature on the core factors affecting the adoption of 

blockchain technology in this domain (Kamble et al., 2018).  

Ongoing investigations into blockchain technologies promise to usher in a new epoch in 

the capability of institutions of higher learning to rethink the implementation and delivery 

of value chain activities, especially participatory decision-making processes propelled 

towards a digital democracy. This research intervenes in making value chain actors' 

understanding clearer of the drivers of blockchain adoption and factors boosting 

participatory democracy in HE in technology administration (Xie et al., 2023). Institutions 

could develop better governance models by focusing on such drivers and boosting 

student and faculty participation in decision-making models for more transparent and 

equitable systems. 

Students are actively involved in various educational activities, especially in areas such 

as platform development and access, as well as research and discovery. Students 

benefit from creating and continuously refining educational resources and digital 

platforms in the development and access phase. Educational technologists and IT 

support teams are critical in maintaining and improving these platforms, ensuring 

students have seamless access to the tools and technologies required for their learning 

experience (Chen et al., 2022). Furthermore, students engage in research and discovery 

activities with the guidance of lecturers and librarians, who play a pivotal role in helping 

them navigate academic resources and discover relevant materials for their studies 

(Zhang & Zhang, 2021). 

Management activities are focused on maintaining the institution's educational standards 

and supporting core and secondary educational services. Regarding authority and 

relevance fulfilment, management personnel, including quality management and risk 

governance teams, work to ensure that the institution’s offerings are academically 

rigorous and aligned with professional standards. They oversee primary support 

services, such as technology management, content development, procurement, and 

overall administration, which are important for the institution's operational efficiency. 

Furthermore, management is also responsible for secondary support services, which 

include providing technical and operational support, ensuring a safe learning 

environment, and managing administrative functions that indirectly contribute to the 

institution's educational mission. 
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5.5.1 The Relationship between Blockchain Adoption Key Drivers and Technology 
Adoption Theory elements  

The key drivers of blockchain provides valuable insights into the contexts and conditions 

under which blockchain technology might be adopted in higher education. By examining 

these drivers, we gain a clearer understanding of the factors that shape its integration 

and impact. Table 5.7 highlights the potential value creation nodes, offering a structured 

view of how blockchain adoption can lead to measurable outputs and outcomes, 

ultimately enhancing its strategic implementation within the education sector. 

 

Table 5.7: Blockchain Adoption Key Drivers  

Driver Description Use 
Requirements 

Technological 
Capability 

Usage of 
Technology 

Technical 
Drivers 

        

Proof Mechanisms to 

verify and validate 

data within the 

blockchain. 

High accuracy, 

reliability, and 

security 

requirements 

Advanced 

cryptographic 

algorithms and 

consensus 

methods 

Used for 

credential 

verification and 

validation 

processes. 

Blockchain 
application 

Specific uses of 

blockchain in 

various applications 

within HE. 

Application-

specific 

requirements 

Customisable 

smart contracts, 

APIs, and 

integrations 

Used for 

credentialing, 

record-keeping, 

and transaction 

logging. 

Enhancement Technical 

improvements and 

advancements to 

the blockchain 

system. 

Scalability, 

efficiency, and 

performance 

improvements 

Enhanced 

protocols, 

improved 

network 

infrastructure 

Applied in 

system 

upgrades and 

performance 

optimisation. 

Non-
Technical 
Drivers 
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Driver Description Use 
Requirements 

Technological 
Capability 

Usage of 
Technology 

Trust Confidence and 

reliability in the 

blockchain system 

by users and 

stakeholders. 

High trust and 

reliability 

Transparent 

processes, 

robust security 

measures 

Promotes user 

adoption and 

engagement 

with the 

blockchain. 

Transparency Openness and 

visibility of 

blockchain 

processes and 

data, ensuring clear 

and accessible 

information. 

Full disclosure 

and 

accountability 

Visible and 

auditable 

transaction logs 

Ensures 

accountability 

and fosters trust 

among 

stakeholders. 

Source: Author’s Construct 

 

In Table 5.8, the drivers identified in the literature, Trust, Proof, Blockchain Applications, 

Transparency, and Enhancement, are aligned with the elements of the Blockchain 

Adoption Model, specifically highlighted in the driver element column (shaded in peach).  

These elements provide a framework for understanding the adoption of blockchain 

technology within various contexts. 

The "Driver Scenario Properties," identified through the Scenario Properties Decision 

Flow Chart shaded in yellow in Table 5.9, serve as a technical evaluation (shaded in 

yellow) of the necessity for blockchain implementation. The type of blockchain selected 

is inherently linked to Trust, Transparency, and Proof, which are integral to the 

technology's structure. The three driver elements, Trust, Transparency and Proof, 

correspond directly with the Blockchain Adoption Model's scenario properties, 

specifically "Cannot use Trusted Third Party," "Writers Untrusted," and "Public 

Verifiability," respectively. Additionally, Trust is a corroborating non-technical driver 

element (shaded in green) associated with the broader driver of "Philosophical Beliefs." 

In the Scenario Properties Decision Flow Chart (Figure 2.9), the decision-making 

process is validated through a combination of literature review and focus group 

discussions, which consistently support the selection of a public permissioned 

blockchain via the "Public Verifiability" criterion. This selection process demonstrates 
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reliability, grounded in the consistency between the literature, focus group choices, and 

the Scenario Properties Decision Flow Chart methodology used in this investigation. 

Moreover, the driver element "Will Not Use Trusted Third Party" is further supported by 

the "Philosophical Beliefs" driver, which aligns with "Blockchain Applications" through the 

driver element "Alternative System" Additionally, the adoption driver "Economic 

Incentives" corroborates with "Enhancements" through the driver element "Process 

Improvement." These connections highlight blockchain adoption's multifaceted nature, 

integrating technical and non-technical considerations. 
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Table 5.8: Literature, Focus Group Corroboration  

# Drivers Driver Elements 

1 Scenario Properties 
(Figure 2.9). 

Storing state 

Multiple writers 

Cannot use Trusted Third Party (Trust) 

Writers’ unknown 

Writers untrusted (Trust) 

Public verifiability (transparency, Proof) 

2 Philosophical beliefs Will not use Trusted Third Party (Trust) 

Decentralisation needs 

Enhanced privacy 

Alternative system (Blockchain Applications) 

Political reasons 

Technology push 

3 Network Effect  Driven by community 

Curiosity 

Cool to use 

4 Economic incentives Marketing product 

Selling mining equipment 

Selling consultancy 

Charging for platform 

FOMO 

Alternative investment 

Process improvement (Enhancement) 

5 Breaking the gridlock  Organisational push 

Third-party transfer 

Source: Author’s Construct 
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In Table 5.9, elements of the value chain model are integrated into the mapping of 

corroborating actors, thereby enabling the identification of specific circumstances where 

blockchain adoption can be accelerated based on actor activities. Table 5.4 maps the 

value chain circumstances where students and management will most likely adopt 

blockchain technology, identified as Grid Intersection Data (GID) Convergence Points. 

From Table 5.4, student actors are associated with the value chain element 

"Development & Access" and “Search and Discovery” activities. Concurrently, 

management is linked with "Primary Support," "Secondary Support," and "Authority 

Relevance Fulfilment." 

Within the scenario properties, the driver elements "Cannot Use Trusted Third Party," 

"Writers Untrusted," and "Public Verifiability" are mapped to both students and 

management, reflecting the activities identified by focus groups in Table 5.9. Additionally, 

the driver "Philosophical Beliefs" is mapped to the corroborating actors through the 

elements "Will Not Use Trusted Third Party" and "Alternative System." Finally, the driver 

"Economic Incentive" is also mapped through “process improvement”, which is linked to 

“enhancement” in this context, highlighting its relevance in promoting blockchain 

adoption. 

To this end, the study recommends demonstrating the potential application of the 

Blockchain Technology Adoption Drivers model to democratise the HE value chain by 

focusing on key actors, specifically students and management. The value chain activities 

associated with these actors include students' involvement in "Development and Access" 

and "Search and Discovery," as well as management activities categorised under 

"Authority and Relevance Fulfilment," "Primary Support Services," and "Secondary 

Support Services." 

The study further identifies the circumstances under which blockchain can be adopted 

to democratise HE, particularly through implementing a public permissioned blockchain. 

This adoption is driven by "Philosophical Beliefs" and "Economic Incentives" within the 

value chain’s "Development & Access" and "Search and Discovery" for students, as well 

as within "Primary Support," "Secondary Support," and "Authority Relevance Fulfilment" 

for management. Additionally, Table 5.9 highlights the specific areas within the value 

chain where blockchain adoption holds the highest potential for impact.
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Table 5.9: Higher Education Blockchain Adoption Drivers Framework 
# Drivers Driver Elements Creation 

Selection 
Smart 
Contracts 

Development 
& Access  Aggregation 

Search & 
Discovery 

Authority 
Relevance 
Fulfilment 
Performance 
Value 

Secondary 
Support 

Primary 
Support 

1 Scenario 

Properties 

Storing state        

Multiple writers        

Cannot use Trusted Third Party (Trust)  Student  Student management management management 

Writers’ unknown        

Writers untrusted (Trust)  Student  Student management management management 

Public verifiability (Transparency, Proof)        

Will not use Trusted Third Party (Trust)  Student  Student management management management 

2 Philosophical 

beliefs 

Decentralisation needs        

Enhanced privacy        

Alternative system (Blockchain 

Applications) 

 Student  Student management management management 

Political reasons        

Technology push        

3 Network Effect  Driven by community        

Curiosity        

Cool to use        

4 Economic 

incentives 

Marketing product        

Selling mining equipment        

Selling consultancy        

Charging for platform        

FOMO        

Alternative investment        

Process improvement (Enhancement)  Student  Student management management management 

5 Breaking the 

gridlock  

Organisational push        

Third-party transfer        

Source: Author’s Construct 
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Table 5.9 outlines the drivers along with their descriptions and the corresponding use 

requirements, technological capabilities, and usage of technology. 

5.6 Delineation (Transferability) 

The Blockchain Adoption Drivers model has been used and exemplified extensively in 

HE.  The proposed study describes the applicability of the adoption drivers to HE, and it 

portrays how the implementation process of the blockchain adoption drivers can be 

democratised conceptually and in practice. 

5.7 Conclusion 

This chapter demonstrated a strong corroboration between the findings from the 

literature and those obtained from the empirical data, thereby validating the proposed 

Higher Education Blockchain Adoption Drivers Framework. It further showed how the 

framework can be practically applied as a diagnostic tool to identify where, within the 

higher education value chain, blockchain adoption holds the greatest potential. The 

framework also helps determine which blockchain drivers are most likely to influence 

adoption readiness. 

Overall, the Higher Education Blockchain Adoption Drivers Framework is based on the 

x-axis representing the value chain and the y-axis representing blockchain. The higher 

education value chain was mapped along the x-axis, including the stages of Creation 

and Selection, Development and Access, Aggregation, Search and Discovery, 

(Authority, Relevance, and Fulfilment), Secondary Support, Primary Support, and 

Performance Value. Correspondingly, the y-axis of the framework represents the 

blockchain adoption drivers: Scenario Properties, Philosophical Beliefs, Network Effects, 

Economic Incentives, and Breaking the Gridlock. 

The synthesis of empirical and theoretical findings revealed that students and 

management are the two most influential actors shaping blockchain adoption readiness. 

Their convergence across value-chain activities, including Development and Access, 

Search and Discovery (Authority, Relevance, and Fulfilment), Primary Support, and 

Secondary Support, highlights the institutional areas where blockchain integration is both 

feasible and impactful. The key intersections between these value-chain activities and 

blockchain drivers were found mainly under Philosophical Beliefs and Economic 

Incentives, indicating where adoption readiness is strongest. 

A central finding of this chapter is the convergence between specific value-chain 

activities and blockchain drivers. The driver, Philosophical Beliefs, particularly through 
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its element, Alternative System, aligns with the literature’s key driver, Blockchain 

Applications. This connection illustrates how both students and management perceive 

blockchain as an alternative technological system that can strengthen transparency, 

decentralisation, and trust in academic processes. Likewise, the driver Economic 

Incentives, through its element Process Improvement, corresponds with the literature’s 

driver Enhancement, emphasising blockchain’s role in improving efficiency, reducing 

administrative burdens, and enhancing institutional performance. 

These intersections demonstrate that adoption readiness arises when ideological 

motivation, a belief in fairness, autonomy, and decentralisation, meets practical 

motivation, the pursuit of operational efficiency and value creation. At these convergence 

points, blockchain is no longer viewed merely as a technological innovation but as a 

systemic enabler of institutional transformation and democratisation within higher 

education. 

From a technical standpoint, the driver Scenario Properties was instrumental in 

determining the most suitable blockchain configuration for higher education. Through 

actor-based mapping and blockchain decision flow chat, the study identified the public-

permissioned blockchain as the optimal model. This configuration supports transparent 

and verifiable record-keeping while maintaining institutional control and regulatory 

compliance. It allows for decentralised collaboration among stakeholders without 

compromising governance, a balance critical to the academic environment. 

Reflectively, the Higher Education Blockchain Adoption Drivers Framework developed in 

this study functions both as a theoretical model and a practical decision-support tool. It 

enables institutions to assess their readiness for adoption, identify active drivers within 

their value chains, and implement blockchain technologies strategically. The framework 

thus bridges the gap between technological capability and institutional purpose, 

providing a foundation for sustainable adoption. 

In conclusion, this chapter established that blockchain adoption in higher education is 

driven by the convergence of belief, purpose, and capability. The alignment between the 

philosophical drive for transparency and the economic drive for enhancement 

demonstrates blockchain’s potential to democratise higher education by empowering 

students, strengthening institutional governance, and fostering shared accountability. 

The insights developed in this chapter lay the groundwork for Chapter 6, which presents 

the study’s overall conclusions, theoretical contributions, limitations, and 

recommendations for future research.  
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CHAPTER 6 : CONCLUSION. 

6.1 Introduction  

This chapter presents the overall conclusions of the study titled “The Potential Value of 

Blockchain for Use in Higher Education.” It integrates the key theoretical and empirical 

insights discussed in previous chapters and provides a holistic reflection on how 

blockchain technologies can transform higher-education institutions through enhanced 

trust, transparency, and efficiency. 

The study has shown that blockchain adoption in higher education depends on the 

convergence of technological capability, institutional purpose, and human motivation. 

The Higher Education Blockchain Adoption Drivers Framework developed in this 

research provides a structured approach for identifying the readiness, drivers, and value-

chain activities that influence blockchain integration. Through this framework, institutions 

can determine where blockchain has the most potential for adoption, who the key actors 

are, and which drivers, both technical and non-technical, are most influential in facilitating 

that adoption. 

Chapter 5 showed that the main value-chain activities, Development and Access, Search 

and Discovery, Authority, Relevance and Fulfilment, Primary Support, and Secondary 

Support, connect with the blockchain drivers called Philosophical Beliefs and Economic 

Incentives. This relationship reveals a meeting of institutional processes and 

technological objectives. It implies that the introduction of blockchain should be the most 

widespread in case the concepts of decentralisation, fairness, and transparency (of the 

Philosophical Beliefs) are reconciled with the practical aims of efficiency, improved 

performance, and value creation (of the Economic Incentives). These intersection points 

demonstrate where blockchain can be implemented in a manner that is helpful and 

sustainable. 

Based on such findings, the current chapter presents the primary findings of the study 

and highlights the theoretical, conceptual, and practical contributions of the study 

besides presenting its limitations. It also gives the recommendations to the future 

research and practice and the way to extend the framework and to check how well it can 

work in other fields. 

The chapter begins by summarising the key findings in regard to the purpose and goals 

of the study. It then gives the contributions of the study to the theory, methodology, and 

practice and finally the limitations of the study. Finally, it provides the recommendations 
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on future research on how the potential of blockchain to democratise higher education 

may be further developed and implemented in a variety of institutional contexts. 

6.2 Study Contribution  

The thesis includes a series of contributions to theoretical and practical knowledge about 

blockchain implementation in HE, indicating an in-depth consideration of the intricacies 

of the topic and providing valuable information in a variety of areas. 

6.2.1 Empirical Contribution: 

The thesis has a significant empirical contribution in that it establishes the HE value chain 

actors in the process of adoption of blockchain. The study provides essential information 

about the role of each actor to create value in the educational ecosystem by mapping 

the roles and interaction of these actors. This empirical result advances our knowledge 

on the creation, maintenance, and possibly improvement of value created using 

blockchain as a means of collaboration that creates a subtle perspective on the 

collaborative efforts needed to achieve successful implementation at HEIs.   

In this respect, this research shows the application of one model to the adoption of 

Blockchain in higher education (Table 5.9). 

6.2.2 Theoretical Contribution 

The theorising of USE is one of the key pillars of the blockchain adoption theory that 

should be noted in terms of theoretical contribution. This concept is developed in the 

paper as a critical component of the adoption framework and gives the specifics of the 

practical application of blockchain in the area of HE. The study further reduces to the 

application of the technology in generating value, stream operations, and supporting 

innovation, leaving it narrowed to the existing adoption theories. This innovation can help 

to achieve the peculiarities of the cases when blockchain is performed or will have issues 

in the field of education, which contributes to a more accurate theoretical explanation of 

the role of blockchain in HE. 

6.2.3 Contributions to methodology. 

The study provides three significant research methodology contributions: 

6.2.3.1 Participatory Methodology 

The research involves the stakeholders of the HE ecosystem in the research process 

through the participatory approach. This participatory approach will ensure the 
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participants experience and their personal knowledge are considered as the foundation 

of the study, which will make the research results more topical and comprehensive. The 

engagement nature of the research presents a deeper, more in-depth understanding of 

the implementation of blockchain and the importance of taking into account different 

views in the introduction of a complex technology.. 

6.2.3.2 VOSviewer Computational Content Analysis. 

The second contribution to the methodology is the application of VOSviewer content 

analysis network diagrams. These maps are used to determine the main gaps in the 

literature, which forms the basis of the theorisation of the use of USE as a central factor 

in blockchain adoption. Through the analysis of the events, connection strength, and 

significance of major words and terms, the research will be able to visualise the trends 

and identify the primary factors behind the adoption of blockchain in HE. This method of 

analysis that relies on the data will introduce rigour to the process and can identify the 

most influential factors that contribute to the process of adoption, which is 

methodologically and theoretically valuable.Integrated research design visualisation 

The researcher developed a visual diagram that illustrates the relationship between the 

research’s philosophy, theory, study questions (method), and conceptual model (Table 

2.5). 

6.2.4 Conceptual Contribution 

The study makes a critical conceptual contribution by exploring the idea of 

democratisation within the blockchain adoption process. Using a democratised approach 

to investigate blockchain adoption, the study mirrors the principles of decentralisation, 

transparency, and stakeholder empowerment that are core to blockchain technology. 

This dual application in the research methodology and the technological framework 

offers a fresh perspective on how blockchain can democratise HEIs, fostering more 

inclusive and participatory governance models. This conceptual contribution advances 

the discourse on democratisation and provides a practical framework for understanding 

how decentralised technologies can reshape institutional structures. 

6.2.5 Practical Contribution 

Developing a model under which the current study examines the beneficial 

circumstances for adopting blockchain technology in HE would be a key practical 

contribution to this research. The applicability of blockchain technology in HE would be 

determined based on participants’ critical to adoption, activities that called for integration, 
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and applications that could lead to its adoption. This model becomes a reference tool for 

administrators and managers when deciding whether necessary conditions, such as 

stakeholder readiness, enabling activities, and suitable applications, exist. Thus, this 

contribution would help educational leaders gain actionable insights for making informed 

decisions towards implementing blockchain technology in their institutions by providing 

a structural framework for assessing the adoption of blockchain.  

This study is vast in dimensions for empirical, theoretical, methodological, conceptual, 

and practical contributions, as it provides an extensive overall framework for 

understanding and driving forward an adoption plan for blockchain technology in HE. 

These contributions add more insight into academic knowledge and contribute towards 

practical encouragement for stakeholders engaged in linking what blockchain could offer 

within educational institutions. 

6.3 Limitations of the study 

This study was limited in scope to the specific context in which the data were collected, 

and the findings may not fully represent all perspectives across higher education 

institutions. The research design focused primarily on qualitative and computational 

analyses, which, while insightful, did not include survey data or a broad range of 

stakeholder interviews. Future research should therefore expand on these findings by 

incorporating surveys and semi-structured interviews with key participants across higher 

education institutions and related organisations that influence blockchain adoption. Such 

an approach would strengthen the generalisability of the findings and provide a more 

comprehensive understanding of the factors that shape blockchain implementation in 

education. 

From a methodological perspective, the study was limited by time, resources, and the 

size of the participant group. Although the mixed-methods design allowed for meaningful 

triangulation, the number of focus group participants may have restricted the diversity of 

viewpoints captured. Additionally, the study’s reliance on voluntary participation might 

have introduced self-selection bias, as those already interested in blockchain were more 

likely to engage. Future studies could address these limitations by employing larger and 

more diverse samples, extending the duration of data collection, and including multiple 

institutions to enhance representativeness and reliability. 

6.4 Recommendations 

Future research should build on the findings of this study in the following ways: 
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• Framework Testing Across Sectors  

Conduct similar studies in other industries to evaluate the broader applicability of the 

Blockchain Adoption Drivers Framework beyond higher education. 

• Frequency of Framework Application  

Examine how often the framework should be applied to detect patterns of adoption 

and measure institutional maturity in blockchain use. 

• Blockchain-Based Research Platforms  

Explore the integration of blockchain-enabled research systems for data collection, 

validation, and collaboration, enhancing research integrity and transparency. 

• Mixed-Method Expansion  

Develop surveys complemented by semi-structured interviews with key 

stakeholders to capture diverse perspectives and strengthen empirical evidence. 

• Cross-Institutional Studies  

Investigate how different institutional cultures and governance models influence 

blockchain adoption outcomes. 

6.5 Concluding remarks 

This paper has examined the prospects of blockchain technology utilization in the context 

of higher education by discussing the motivation to the adoption, and the situations 

where such motivation fits within the value chain processes that characterize institutional 

operations. The general results affirm that the use of blockchain in the context of higher 

education is a technological and social phenomenon that needs to have its technical, 

institutional, and human values coupled. This framework is the Higher Education 

Blockchain Adoption Drivers Framework that was created in the current study and it is a 

structured approach to the understanding and prediction of this alignment. 

6.5.1 Goal 1: To explain the motivations of blockchain implementation in higher 
education. 

The former was aimed at outlining the major factors that affect the adoption of 

blockchains. The researchers found five major drivers namely Scenario Properties, 

Philosophical Beliefs, Network Effects, Economic incentives and breaking the gridlock. 

The driver Scenario Properties was found to be the major technical driver, which defines 

the best blockchain that fits better in higher education. The paper found the public-

enabled blockchain as the most suitable setting through the integration of literature and 

empirical data. This model is able to balance between openness and control in 
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governance enhancing safe, transparent, and verifiable academic processes and 

institutional adherence. 

 

The four other drivers, Philosophical Beliefs, Network Effects, Economic Incentives and 

Breaking the Gridlock, are non-technical drivers which describe the social, cultural and 

organisational forces of adoption. Such drivers indicate the increased awareness that 

the successful implementation is not only dependent on the technological readiness but 

also the institutional trust, shared values, and usefulness. 

Specifically, the study found that Philosophical Beliefs (at the element Alternative 

System) and Economic Incentives (at the element Process Improvement) were the most 

influential. Philosophical Beliefs reflect ideological motivations for adopting blockchain 

as a transparent, decentralised alternative to traditional systems. Economic Incentives, 

on the other hand, emphasise the practical benefits of efficiency, cost-effectiveness, and 

performance enhancement. Together, these drivers form a balanced foundation for 

blockchain adoption, linking moral purpose with measurable outcomes. 

6.5.2 Objective 2: To corroborate the circumstances under which the blockchain 
adoption drivers support higher education value-chain democratisation 

The second objective focused on identifying how blockchain adoption drivers align with 

the higher education value chain to promote democratisation. The study demonstrated 

that adoption readiness emerges where value-chain activities, namely Development and 

Access, Search and Discovery, Authority, Relevance and Fulfilment, Primary Support, 

and Secondary Support, converge with the blockchain drivers Philosophical Beliefs and 

Economic Incentives. 

This convergence defines the institutional circumstances where blockchain has the 

greatest potential to create value. It shows that adoption is most feasible when 

ideological motivations such as decentralisation, fairness, and transparency (from 

Philosophical Beliefs) intersect with practical motivations such as efficiency, process 

improvement, and value creation (from Economic Incentives). These intersections mark 

“readiness zones” in which blockchain can enable democratisation, empowering 

students, improving governance, and fostering mutual accountability across the higher 

education system. 

The study further revealed that students and management are the key actors driving 

blockchain adoption. Students encourage bottom-up adoption, which requires a 
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transparent yet autonomous and trusted ownership of records. The management makes 

adoption a top-down approach, which centers on governance, performance and 

compliance. Once such motivations coincide, the use of blockchain becomes technically 

feasible and socially acceptable, which will allow a participatory and fair change in the 

institutional processes. 

6.5.3 Summary of Conclusions 

Overall, the paper has found that the adoption of blockchain in higher education is 

instigated by both the cumulative impact of technical and non-technical forces and the 

congruousness between value-chain processes and human incentives. The Higher 

Education Blockchain Adoption Drivers Framework is a theoretical and a practical tool, 

which assists organisations in mapping their level of readiness to adopt and where the 

use of blockchain will have the greatest effect. 

The results prove the idea that blockchain can democratise higher education through 

decentralising trust, enhancing efficiency, and promoting collaboration among the main 

participants. Blockchain, by establishing a connection between technological capability 

and institutional purpose, creates a baseline to a more transparent, inclusive, and 

accountable system of higher education. 

6.6 Final Reflection 

The basis of this research was a simple yet compound question What is the potential 

value of blockchain within the higher education environment? The answer to this 

question became clear as blockchain is not only a significant technological innovation, 

but it is also the way to change the idea of trust, openness, and collaboration in academic 

processes that are perceived by universities, students, and the society at large. 

During the work, it was apparent that implementing blockchain is not merely a matter of 

introducing a new digital system and redesigning institutional relationships and practices. 

The results indicated that the effectiveness of adoption is determined by the fit between 

human urge, institutional targets and technological design. The creation of Higher 

Education Blockchain Adoption Drivers Framework proved that it is necessary to 

comprehend not only the societal component of technological interaction, but also the 

technical elements to be considered which allow making its use feasible. 

This study was a form of academic and personal learning process. The continued 

literature analysis, focus group discussions and interpretation of the interactions of the 

adoption drivers and value-chain activities enhanced the intellectualized approach that 
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higher education reaps maximum advantages on innovations based on inclusion, 

collaboration, and shared accountability. The opinions of students and the management 

demonstrated once again that the technological advancements must contribute to the 

human potential, but not overcome it. 

A methodologically speaking, the use of the mixed-method design underpinned by a 

critical realism was a helpful tool to help bridge the gap between theory and practice. 

This strategy allowed not only looking at observable patterns but also exploring the 

underlying institutional and philosophical backdrop of decision-making, such as the chief 

forces of adoption. The multi-layered analysis enabled the development of the framework 

that is theoretically sound and practically applicable to the higher education institutions. 

Among the most relevant consequences of the study, it can be stated that blockchain 

will turn out to be an instrument of democratisation within the field of higher education. 

Blockchain will enable students to have control over their academic data and make 

universities accountable and responsible by decentralising power, enhancing 

transparency, and making transactions secure and traceable. This encourages a shift 

towards a more participative and participatory type of academic government that puts 

into consideration both the technological and human input. 

The completion of this study convinced me also of the necessity of flexibility and critical 

reflection in scholarly inquiry. Due to the rapid development of blockchain, the latter 

introduces new mentalities that disrupt the existing teaching, management, and 

research. To stay abreast with these developments, one needed to be open to life-long 

learning and interaction with many fields. It also suggested that there would be also a 

need to conduct future studies that would still be sensitive to ethical, technological and 

social changes that form the innovation. 

Overall, this paper has validated that purposeful digitalisation in higher education is 

expanded through partnership, both among students and management, as well as 

technologies and individuals, along with theory and practice. The potential of the 

blockchain is not just among technical possibilities but also in its ability to relate 

institutional processes, values and people in a common quest to achieve transparency, 

integrity and enablement. 

  



 
204 

REFERENCES 

Abrahams, D.A. 2010. Technology adoption in higher education: a framework for identifying 
and prioritising issues and barriers to adoption of instructional technology. Journal of Applied 
Research in Higher Education, 2(2):34-49. https://doi.org/10.1108/17581184201000012. 

Al Azmi, N., Sweis, G., Sweis, R. & Sammour, F. 2022. Exploring implementation of 
blockchain for the supply chain resilience and sustainability of the construction industry in 
Saudi Arabia. Sustainability, 14(11):6427. https://doi.org/10.3390/su14116427. 

Alammary, A., Alhazmi, S., Almasri, M. & Gillani, S. 2019. Blockchain-based applications in 
education: A systematic review. Applied Sciences, 
9(12):2400. https://doi.org/10.3390/app9122400. 

Altbach, P.G., Reisberg, L. & Rumbley, L.E. 2010. Trends in global higher education: 
tracking an academic revolution. Brill.  https://doi.org/10.1163/9789004406155 

Arnstein, S.R. 1969. A ladder of citizen participation. Journal of the American Institute of 
Planners, 35(4):216-224. https://doi.org/10.1080/01944366908977225. 

Aslanian, C.B. 1983. Adults as learners: increasing participation and facilitating learning. 
[Book review]. The Journal of Higher Education, 54(5):587-
589. https://doi.org/10.1080/00221546.1983.11780181. 

Ateniese, G., Magri, B., Venturi, D. & Andrade, E. 2017. Redactable blockchain - or - 
rewriting history in bitcoin and friends. In: 2017 IEEE European Symposium on Security and 
Privacy (EuroS&P). Piscataway, NJ: IEEE. https://doi.org/10.1109/EuroSP.2017.37. 

Atzei, N., Bartoletti, M. & Cimoli, T. 2017. A survey of attacks on Ethereum smart contracts 
(SoK). In: Proceedings of the International Conference on Principles of Security and Trust 
(POST). Lecture Notes in Computer Science, 10204. Springer. https://doi.org/10.1007/978-3-
662-54455-6_8. 

Bass, F.M. 1969. A new product growth for model consumer durables. Management 
Science, 15(5):215-227. https://doi.org/10.1287/mnsc.15.5.215 

Bender, E.M., Gebru, T., McMillan-Major, A. & Mitchell, M. 2021. On the dangers of 
stochastic parrots: can language models be too big? In: Proceedings of the 2021 ACM 
Conference on Fairness, Accountability, and Transparency. 610-
623. https://doi.org/10.1145/3442188.3445922.  

Bhaskar, R. 1975. A Realist Theory of Science. Leeds: Leeds Books. 

Bhattacherjee, A. 2001. Understanding information systems continuance: an expectation-
confirmation model. MIS Quarterly, 25(3):351-370. https://doi.org/10.2307/3250921 

Bidry, M., Ouaguid, A. & Hanine, M. 2023. Enhancing e-learning with blockchain: 
characteristics, projects, and emerging trends. Future Internet, 
15(9):293. https://doi.org/10.3390/fi15090293 

Bodó, B., Gervais, D. & Quintais, J.P. 2018. Blockchain and smart contracts: the missing link 
in copyright licensing? International Journal of Law and Information Technology, 26(4):311-
336. https://doi.org/10.1093/ijlit/eay014 

Brydon-Miller, M., Greenwood, D. & Maguire, P. 2003. Why action research? Action 
Research, 1(1):9-28. https://doi.org/10.1177/14767503030011002 

https://doi.org/10.1108/17581184201000012
https://doi.org/10.3390/su14116427
https://doi.org/10.3390/app9122400
https://doi.org/10.1163/9789004406155
https://doi.org/10.1080/01944366908977225
https://doi.org/10.1080/00221546.1983.11780181
https://doi.org/10.1109/EuroSP.2017.37
https://doi.org/10.1007/978-3-662-54455-6_8
https://doi.org/10.1007/978-3-662-54455-6_8
https://doi.org/10.1287/mnsc.15.5.215
https://doi.org/10.1145/3442188.3445922
https://doi.org/10.2307/3250921
https://doi.org/10.3390/fi15090293
https://doi.org/10.1093/ijlit/eay014
https://doi.org/10.1177/14767503030011002


 
205 

Bryson, J.M., Patton, M.Q. & Bowman, J.S. 2021. The effectiveness of participatory decision-
making: a systematic review. Public Administration Review, 81(3):937-
952. https://doi.org/10.1111/puar.13374 

Cai, T., Huang, Y., Zhang, Y., Lu, Z., Huang, Q. & Yuan, C. 2021. Mobile health applications 
for the care of patients with breast cancer: A scoping review. International Journal of Nursing 
Sciences, 8(4): 470–476. https://doi.org/10.1016/j.ijnss.2021.07.003. 

Capetillo, A., Camacho, D. & Alanis, M. 2022. Blockchained education: challenging the long-
standing model of academic institutions. International Journal on Interactive Design and 
Manufacturing, 16(2):791-802. https://doi.org/10.1007/s12008-022-00886-1. 

Casini, L. & Roccetti, M. 2020. Fashion, digital technologies, and AI. Is the 2020 pandemic 
really driving a paradigm shift? ZoneModa Journal, 10(2):1-
10. https://doi.org/10.6092/issn.2611-0563/11802. 

Causey, J., Karamarkovich, S., Kim, H., Ryu, M. & Shapiro, D. 2023. High school 
benchmarks 2023: national college progression rates. [online] Herndon, VA: National Student 
Clearinghouse Research Center. https://nscresearchcenter.org/high-school-benchmarks/. [15 
September 2025]. 

Chambers, R. 1994. Participatory rural appraisal (PRA): challenges, potentials and 
paradigm. World Development, 22(10):1437-1454. https://doi.org/10.1016/0305-
750X(94)90030-2. 

Chen, G., Xu, B., Lu, M. & Chen, N.S. 2018. Exploring blockchain technology and its 
potential applications for education. Smart Learning Environments, 
5(1):1. https://doi.org/10.1186/s40561-017-0050-x 

Choi, E., Kim, J. & Park, N. 2023. An analysis of the demonstration of five-year-long creative 
ICT education based on a hyper-blended practical model in the era of intelligent information 
technologies. Applied Sciences, 13(17):9718. https://doi.org/10.3390/app13179718 
 

Creswell, J.W. 2014. Research design: qualitative, quantitative and mixed methods 
approaches. 4th ed. Thousand Oaks, CA: SAGE. 

Creswell, J.W. & Creswell, J.D. 2018. Research design: qualitative, quantitative, and mixed 
methods approaches. 5th ed. Los Angeles: SAGE Publications. 

Creswell, J.W. & Plano Clark, V.L. 2011. Designing and conducting mixed methods research. 
2nd ed. Thousand Oaks, CA: SAGE Publications. 
https://books.google.co.za/books/about/Designing_and_Conducting_Mixed_Methods_R.html
?id=YcdlPWPJRBcC&redir_esc=y. [15 September 2025] 

Creswell, J.W. & Plano Clark, V.L. 2017. Designing and conducting mixed methods research. 
3rd ed. Thousand Oaks, CA: SAGE Publications. 

Creswell, J.W. & Plano Clark, V.L., 2018. Designing and conducting mixed methods 
research. 3rd ed. SAGE Publications. 

Claw, Katrina G, Anderson, M.Z., Begay, R.L., Tsosie, K.S., Fox, K., Garrison, N.A., Bader, 
A.C., Bardill, J., Bolnick, D.A., Brooks, J., Cordova, A., Malhi, R.S., Nakatsuka, N., Neller, A., 
Raff, J.A., Singson, J., TallBear, K., Vargas, T., Yracheta, J.M. & Consortium, S. 2018. A 
framework for enhancing ethical genomic research with Indigenous communities. Nature 
Communications, 9(1): 2957. https://doi.org/10.1038/s41467-018-05188-3. 

https://doi.org/10.1111/puar.13374
https://doi.org/10.1016/j.ijnss.2021.07.003
https://doi.org/10.1007/s12008-022-00886-1
https://doi.org/10.6092/issn.2611-0563/11802
https://nscresearchcenter.org/high-school-benchmarks/
https://doi.org/10.1016/0305-750X(94)90030-2
https://doi.org/10.1016/0305-750X(94)90030-2
https://doi.org/10.1186/s40561-017-0050-x
https://doi.org/10.3390/app13179718
https://books.google.co.za/books/about/Designing_and_Conducting_Mixed_Methods_R.html?id=YcdlPWPJRBcC&redir_esc=y
https://books.google.co.za/books/about/Designing_and_Conducting_Mixed_Methods_R.html?id=YcdlPWPJRBcC&redir_esc=y
https://doi.org/10.1038/s41467-018-05188-3


 
206 

 

Corrente, S., Greco, S., Słowiński, R. & Zappalà, S., 2025. An explainable and interpretable 
composite indicator based on decision rules. arXiv. Available at: 
https://arxiv.org/abs/2506.13259. 

Czerniewicz, L., Trotter, H. & Haupt, G. (eds). 2021. *The challenges of online learning: 
lessons from the COVID-19 pandemic*. Cham: Springer. 

Dai, H.N., Zheng, Z. and Zhang, Y., 2019. Blockchain for Internet of Things: A survey. IEEE 
internet of things journal, 6(5), pp.8076-8094. 

Danermark, B., Ekström, M., Jakobsen, L. & Karlsson, J. 2002. Explaining Society: Critical 
Realism in the Social Sciences. London: Routledge. 

Davis, F.D. 1989. Perceived usefulness, perceived ease of use, and user acceptance of 
information technology. MIS Quarterly, 13(3):319-340. https://doi.org/10.2307/249008 

De Wit, H. 2023. Internationalisation in higher education: critical reflections on its conceptual 
evolution. International Higher Education, (115):14-
16. https://ejournals.bc.edu/index.php/ihe/article/view/16779 

Delgado-von Eitzen, C., Anido-Rifón, L. & Fernández-Iglesias, M.J. 2021. Blockchain 
applications in education: a systematic literature review. Applied Sciences, 
11(24):11811. https://doi.org/10.3390/app112411811 

DeLone, W.H. & McLean, E.R. 2003. The DeLone and McLean model of information systems 
success: a ten-year update. Journal of Management Information Systems, 19(4):9-
30. https://doi.org/10.1080/07421222.2003.11045748. 

Deshpande, A., Stewart, K., Lepetit, L. & Gunashekar, S. 2017. Understanding the 
landscape of Distributed Ledger Technologies/Blockchain: challenges, opportunities, and the 
prospects for standards. Santa Monica, CA: RAND 
Corporation. https://doi.org/10.7249/RR2223. 

Dinh, T.T.A., Liu, R., Zhang, M., Chen, G., Ooi, B.C. and Wang, J., 2018. Untangling 
blockchain: A data processing view of blockchain systems. IEEE transactions on knowledge 
and data engineering, 30(7), pp.1366-1385. 

Duarte, P. 2015. The use of a group blog to actively support learning activities. Active 
Learning in Higher Education, 16(2):103-115. https://doi.org/10.1177/1469787415574051. 

Edwards, P.K., O'Mahoney, J. & Vincent, S. (eds). 2014. Studying organisations using critical 
realism: a practical guide. Oxford, United Kingdom: Oxford University Press.  

Erica, A., Wulandari, S. & Widayanti, R. 2024. Data security transformation: the significant 
role of blockchain technology. Blockchain Frontier Technology, 3(2):107-
112. https://doi.org/10.34306/bfront.v3i2.466. 

El Koshiry, A., Eliwa, E., Abd El-Hafeez, T. & Shams, M.Y. 2023. Unlocking the power of 
blockchain in education: an overview of innovations and outcomes. Blockchain: Research 
and Applications, 4(4):100165. https://doi.org/10.1016/j.bcra.2023.100165. 

Fleetwood, S. 2005. Ontology in organization and management studies: a critical realist 
perspective. Organization, 12(2):197-222. https://doi.org/10.1177/1350508405051188. 

https://arxiv.org/abs/2506.13259?utm_source=chatgpt.com
https://doi.org/10.2307/249008
https://ejournals.bc.edu/index.php/ihe/article/view/16779
https://doi.org/10.3390/app112411811
https://doi.org/10.1080/07421222.2003.11045748
https://doi.org/10.7249/RR2223
https://doi.org/10.1177/1469787415574051
https://doi.org/10.34306/bfront.v3i2.466
https://doi.org/10.1016/j.bcra.2023.100165
https://doi.org/10.1177/1350508405051188


 
207 

Fleetwood, S. & Hesketh, A. 2010. Explaining the performance of human resource 
management. Cambridge: Cambridge University 
Press. https://doi.org/10.1017/CBO9780511781100.  

Franco, P. 2014. Understanding Bitcoin: cryptography, engineering and economics. 
Chichester: Wiley. 

Freeman, R.E. 2010. Strategic management: a stakeholder approach. Cambridge: 
Cambridge University Press. 

Frizzo-Barker, J., Chow-White, P.A., Adams, P.R., Mentanko, J., Ha, D. & Green, S. 
2020. Blockchain as a disruptive technology for business: a systematic review. International 
Journal of Information Management, 
51:102029. https://doi.org/10.1016/j.ijinfomgt.2019.10.014 

Fusch, P.I. & Ness, L.R. 2015. Are we there yet? Data saturation in qualitative research. The 
Qualitative Report, 20(9):1408-1416. https://scholarworks.waldenu.edu/facpubs/455/. [30 
September 2025]. 

Gedrimiene, E., Celik, I., Mäkitalo, K. & Muukkonen, H. 2023. Transparency and 
trustworthiness in user intentions to follow career recommendations from a learning analytics 
tool. Journal of Learning Analytics, 10(1):54-70. https://doi.org/10.18608/jla.2023.7793. 

Geng, Z., Wang, J., Ning, L., Cai, L., Liu, Y., Zhang, Y., Wu, F. & Yuan, C. 2021. Evaluation 
of a theory-based mobile health physical activity intervention for breast cancer patients 
during chemotherapy: mixed method study. Research 
Square. https://doi.org/10.21203/rs.3.rs-729957/v1. 

Grech, A. & Camilleri, A.F. 2019. Blockchain in education. Luxembourg: Publications Office 
of the European Union. https://doi.org/10.2760/60649. 

Greenhalgh, T. & Papoutsi, C. 2019. Spreading and scaling up innovation and 
improvement. BMJ, 365:l2068. https://doi.org/10.1136/bmj.l2068. 

Guest, G., Namey, E. & McKenna, K. 2017. How many focus groups are enough? Building 
an evidence base for nonprobability sample sizes. Field Methods, 29(1):3-
22. https://doi.org/10.1177/1525822X16639015. 

Guo, Y.M., Huang, Z.L., Guo, J., Guo, X.R., Li, H., Liu, M.Y., Ezzeddine, S. and Nkeli, M.J., 
2021. A bibliometric analysis and visualization of blockchain. Future Generation Computer 
Systems, 116, pp.316-332. 

Hertzog, M.A. 2008. Considerations in determining sample size for pilot studies. Research in 
Nursing & Health, 31(2):180-191. https://doi.org/10.1002/nur.20247. 

Hori, M., Ono, S. & Miyashita, K. 2024. Demonstration experiment of decentralized learning 
within traditional decentralized education. In: Proceedings of the 16th International 
Conference on Computer Supported Education. 1:216-
226. https://doi.org/10.5220/0012723600003693. 

Hou, W.K. & Tao, T.J. 2023. Stress. In: H.S. Friedman (ed). Encyclopedia of mental health. 
3rd ed. Oxford: Academic Press, 382-388. https://doi.org/10.1016/B978-0-323-91497-
0.00207-1. 

Huang, H., Kong, W., Zhou, S., Zheng, Z. and Guo, S., 2021. A survey of state-of-the-art on 
blockchains: Theories, modelings, and tools. ACM Computing Surveys (CSUR), 54(2), pp.1-
42. 

https://doi.org/10.1017/CBO9780511781100
https://doi.org/10.1016/j.ijinfomgt.2019.10.014
https://scholarworks.waldenu.edu/facpubs/455/
https://doi.org/10.18608/jla.2023.7793
https://doi.org/10.21203/rs.3.rs-729957/v1
https://doi.org/10.2760/60649
https://doi.org/10.1136/bmj.l2068
https://doi.org/10.1177/1525822X16639015
https://doi.org/10.1002/nur.20247
https://doi.org/10.5220/0012723600003693
https://doi.org/10.1016/B978-0-323-91497-0.00207-1
https://doi.org/10.1016/B978-0-323-91497-0.00207-1


 
208 

 

Iansiti, M. & Lakhani, K.R. 2017. The truth about blockchain. Harvard Business Review, 
95(1):118-127. 
https://www.researchgate.net/publication/341913793_The_Truth_About_Blockchain. [15 
March 2024]. 

Inayatulloh, I., Kusumastuti, D.L. & Hartono, I. 2023. The blockchain technology's adoption 
by research and manuscript publication in higher education: conceptual model. In: 2023 5th 
International Conference on Cybernetics and Intelligent Systems (ICORIS). Piscataway, NJ: 
IEEE, 1-5. https://doi.org/10.1109/ICORIS59080.2023.10288130.  

Indrawati, S.M. and Kuncoro, A., 2021. Improving competitiveness through vocational and 
higher education: Indonesia’s vision for human capital development in 2019–2024. Bulletin of 
Indonesian Economic Studies, 57(1), pp.29-59. 

Jagosh, J., Pluye, P., Wong, G., Cargo, M., Salsberg, J., Bush, P.L., Herbert, C.P., Green, 
L.W., Greenhalgh, T. & Macaulay, A.C. 2014. Critical reflections on realist review: insights 
from customizing the methodology to the needs of participatory research 
assessment. Research Synthesis Methods, 5(2):131-141. https://doi.org/10.1002/jrsm.1099 

Jaiswal, R.K., Sharma, S.S. & Kaushik, R. 2023. Ethics in AI and machine learning. Journal 
of Nonlinear Analysis and Optimization, 14(1):8-
12. https://doi.org/10.36893/JNAO.2023.V14I1.0008-0012. 

Jenkins, S. & Delbridge, R. 2014. In pursuit of happiness: a sociological examination of 
employee identifications amongst a 'happy' call-centre workforce. Organization, 21(6):867-
887. https://doi.org/10.1177/1350508413491444.  

Jeyaraman, M., Balaji, S., Jeyaraman, N. & Yadav, S. 2023. Unraveling the ethical enigma: 
artificial intelligence in healthcare. Cureus, 15(8): 
e43262. https://doi.org/10.7759/cureus.43262. 

Johnson, L.L. & Kelly, S. 2020. Student predispositions as predictors of dissent behaviors in 
supply chain courses. Decision Sciences Journal of Innovative Education, 18(2):270-
290. https://doi.org/10.1111/dsji.12201. 

Jones, D.O. and Lee, J., 2017. A decade of community engagement literature: Exploring past 
trends and future implications. Journal of Higher Education Outreach and Engagement, 
21(3), pp.165-180. 

Kabashi, F., Neziri, V., Snopçe, H., Luma, A., Aliu, A. & Shkurti, L. 2023. The possibility of 
blockchain application in higher education. In: 2023 12th Mediterranean Conference on 
Embedded Computing (MECO). Budva, Montenegro, 06-10 June 2023. Piscataway, NJ: 
IEEE, 1-5. https://doi.org/10.1109/MECO58584.2023.10154919. 

Kamble, S.S., Gunasekaran, A. & Arha, H. 2018. Understanding the Blockchain technology 
adoption in supply chains-Indian context. International Journal of Production Research, 
57(7):2009-2033. https://doi.org/10.1080/00207543.2018.1518610.  

Kazi, M.A., 2000. Contemporary perspectives in the evaluation of practice. British Journal of 
Social Work, 30(6), pp.755-768. 

Kazi, M.A.F. 2011. The Shield Project: extensive analysis in realist evaluation. Realist 
evaluation in practice. London: SAGE Publications Ltd, 110-
133. https://doi.org/10.4135/9781849209762.n7 

https://www.researchgate.net/publication/341913793_The_Truth_About_Blockchain
https://doi.org/10.1109/ICORIS59080.2023.10288130
https://doi.org/10.1002/jrsm.1099
https://doi.org/10.36893/JNAO.2023.V14I1.0008-0012
https://doi.org/10.1177/1350508413491444
https://doi.org/10.7759/cureus.43262
https://doi.org/10.1111/dsji.12201
https://doi.org/10.1109/MECO58584.2023.10154919
https://doi.org/10.1080/00207543.2018.1518610
https://doi.org/10.4135/9781849209762.n7


 
209 

Kazi, M.A.F. 2003. Realist evaluation in practice health and social work. London ; Sage 
Publications. 

Kazi, M.A.F., Blom, B., Moren, S., Perdal, A.-L. & Rostila, I. 2002. Realist evaluation for 
practice in Sweden, Finland and Britain. Journal of Social Work Research and Evaluation, 
3(2):171-186. Available at: https://eprints.hud.ac.uk/id/eprint/466/. [30 September 2024]. 

Kitchenham, B., Pearl Brereton, O., Budgen, D., Turner, M., Bailey, J. & Linkman, S., 2009. 
Systematic literature reviews in software engineering: A systematic literature review. 
Information and Software Technology, 51(1):7–15. 
https://doi.org/10.1016/j.infsof.2008.09.009.  

Koens, T., Van Aubel, P. & Poll, E. 2020. Blockchain adoption drivers: the rationality of 
irrational choices. Concurrency and Computation: Practice and Experience, 33(8): 
e5843. https://doi.org/10.1002/cpe.5843. 

Kosmarski, A. 2020. Blockchain adoption in academia: promises and challenges. Journal of 
Open Innovation: Technology, Market, and Complexity, 
6(4):117. https://doi.org/10.3390/joitmc6040117 

Krippendorff, K. 2022. SAGE Research Methods Content Analysis: An introduction to its 
methodology introduction. In Thousand Oaks: SAGE Publications, Inc. 

Krueger, R.A. & Casey, M.A. 2014. Focus Groups: A Practical Guide for Applied Research. 
SAGE Publications. 
https://books.google.co.za/books?hl=en&lr=&id=8wASBAAAQBAJ&oi=fnd&pg=PP1&dq=Foc
us+Groups:+A+Practical+Guide+for+Applied+Research.+SAGE+Publications&ots=XgfOEua
GpQ&sig=ZVtlLorldDDTBbqV5Zst03VeVdM&redir_esc=y#v=onepage&q=Focus%20Groups
%3A%20A%20Practical%20Guide%20for%20Applied%20Research.%20SAGE%20Publicati
ons&f=false. [1 September 2024] 

Kshetri, N. 2018. Blockchain’s roles in meeting key supply chain management 
objectives. International Journal of Information Management, 39:80-
89. https://doi.org/10.1016/j.ijinfomgt.2017.12.005 

Kuhlman, C., Jackson, L. & Chunara, R. 2020. No computation without representation: 
avoiding data and algorithm biases through diversity. In: Proceedings of the 26th ACM 
SIGKDD International Conference on Knowledge Discovery & Data Mining. Virtual Event, 
CA, USA, 23-27 August 2020. New York: ACM, 3083-
3084. https://doi.org/10.1145/3394486.3403364 

Kumer, P. & Urbanc, M. 2020. Focus groups as a tool for conducting participatory research: 
a case study of small-scale forest management in Slovenia. In: J. Nared & D. Bole 
(eds). Participatory research and planning in practice. Cham: Springer, 229-243. 
https://doi.org/10.1007/978-3-030-28014-7. 

Kuo, Y.C., Belland, B.R. & Kuo, Y.T. 2017. Learning through blogging: students' perspectives 
in collaborative blog-enhanced learning communities. Educational Technology & Society, 
20(2):37-50. https://eric.ed.gov/?id=EJ1137346. [16 March 2024]. 

Lakshmikantha, H.T. 2024. Leveling up orthodontic education: game-based learning as the 
new frontier in orthodontic curriculum. Research and Development in Medical Education, 
13:13. https://doi.org/10.34172/rdme.33205 

Landers, R.N & Behrend, T.S 2022. Auditing the AI auditors: a framework for evaluating 
fairness and bias in high stakes AI predictive models. American Psychologist, 78(1):36-
49. https://doi.org/10.1037/amp0000972. 

https://eprints.hud.ac.uk/id/eprint/466/
https://doi.org/10.1016/j.infsof.2008.09.009
https://doi.org/10.1002/cpe.5843
https://doi.org/10.3390/joitmc6040117
https://books.google.co.za/books?hl=en&lr=&id=8wASBAAAQBAJ&oi=fnd&pg=PP1&dq=Focus+Groups:+A+Practical+Guide+for+Applied+Research.+SAGE+Publications&ots=XgfOEuaGpQ&sig=ZVtlLorldDDTBbqV5Zst03VeVdM&redir_esc=y#v=onepage&q=Focus%20Groups%3A%20A%20Practical%20Guide%20for%20Applied%20Research.%20SAGE%20Publications&f=false
https://books.google.co.za/books?hl=en&lr=&id=8wASBAAAQBAJ&oi=fnd&pg=PP1&dq=Focus+Groups:+A+Practical+Guide+for+Applied+Research.+SAGE+Publications&ots=XgfOEuaGpQ&sig=ZVtlLorldDDTBbqV5Zst03VeVdM&redir_esc=y#v=onepage&q=Focus%20Groups%3A%20A%20Practical%20Guide%20for%20Applied%20Research.%20SAGE%20Publications&f=false
https://books.google.co.za/books?hl=en&lr=&id=8wASBAAAQBAJ&oi=fnd&pg=PP1&dq=Focus+Groups:+A+Practical+Guide+for+Applied+Research.+SAGE+Publications&ots=XgfOEuaGpQ&sig=ZVtlLorldDDTBbqV5Zst03VeVdM&redir_esc=y#v=onepage&q=Focus%20Groups%3A%20A%20Practical%20Guide%20for%20Applied%20Research.%20SAGE%20Publications&f=false
https://books.google.co.za/books?hl=en&lr=&id=8wASBAAAQBAJ&oi=fnd&pg=PP1&dq=Focus+Groups:+A+Practical+Guide+for+Applied+Research.+SAGE+Publications&ots=XgfOEuaGpQ&sig=ZVtlLorldDDTBbqV5Zst03VeVdM&redir_esc=y#v=onepage&q=Focus%20Groups%3A%20A%20Practical%20Guide%20for%20Applied%20Research.%20SAGE%20Publications&f=false
https://books.google.co.za/books?hl=en&lr=&id=8wASBAAAQBAJ&oi=fnd&pg=PP1&dq=Focus+Groups:+A+Practical+Guide+for+Applied+Research.+SAGE+Publications&ots=XgfOEuaGpQ&sig=ZVtlLorldDDTBbqV5Zst03VeVdM&redir_esc=y#v=onepage&q=Focus%20Groups%3A%20A%20Practical%20Guide%20for%20Applied%20Research.%20SAGE%20Publications&f=false
https://doi.org/10.1016/j.ijinfomgt.2017.12.005
https://doi.org/10.1145/3394486.3403364
https://doi.org/10.1007/978-3-030-28014-7
https://eric.ed.gov/?id=EJ1137346
https://doi.org/10.34172/rdme.33205
https://doi.org/10.1037/amp0000972


 
210 

Lee, D., Wen, L., Choi, J.O. and Lee, S., 2023. Sensor-integrated hybrid blockchain system 
for supply chain coordination in volumetric modular construction. Journal of Construction 
Engineering and Management, 149(1), p.04022147. 

Leible, S., Schlager, S., Schubotz, M. and Gipp, B., 2019. A review on blockchain technology 
and blockchain projects fostering open science. Frontiers in Blockchain, 2, p.16. 

Li, H & Han, D 2019. EduRSS: a blockchain-based educational records secure storage and 
sharing scheme. IEEE Access, 7:179273-
179289. https://doi.org/10.1109/ACCESS.2019.2956697. 

Lizcano, D, Lara, J.A, White, B & Aljawarneh, S 2020. Blockchain-based approach to create 
a model of trust in open and ubiquitous higher education. Journal of Computing in Higher 
Education, 32(1):109-134. https://doi.org/10.1007/s12528-019-09214-1. 

Loukil, F, Abed, M & Boukadi, K 2021. Blockchain adoption in education: a systematic 
literature review. Education and Information Technologies, 26(5):5779-
5797. https://doi.org/10.1007/s10639-021-10481-8. 

Lu, M. & Smith, M. 2024. Ranked: Countries That Use ChatGPT the Most. Visual Capitalist. 
https://www.visualcapitalist.com/ranked-countries-that-use-chatgpt-the-most/. 

Mačiulienė, M. & Skaržauskienė, A. 2021. Conceptualizing blockchain‐based value co‐

creation: A service science perspective. Systems Research and Behavioral Science, 

38(3):330-341. https://doi.org/10.1002/sres.2786. 

McArthur, D 2018. Will blockchains revolutionize education? EDUCAUSE Review, 21 May. 
https://er.educause.edu/articles/2018/5/will-blockchains-revolutionize-education. [viewed 20 
September 2025] 

McCallum, L 2023. New takes on developing intercultural communicative competence: using 
AI tools in telecollaboration task design and task completion. Journal for Multicultural 
Education, 18(1/2):153-172. https://doi.org/10.1108/JME-06-2023-0043. 

McKee, K.R 2024. Human participants in AI research: ethics and transparency in 
practice. IEEE Transactions on Technology and 
Society. https://doi.org/10.1109/TTS.2024.3446183. 

Mikroyannidis, A, Third, A & Domingue, J 2020. A case study on the decentralisation of 
lifelong learning using blockchain technology. Journal of Interactive Media in Education, 
2020(1):1-10. https://doi.org/10.5334/jime.591. 

Mingers, J 2001. Combining IS research methods: towards a pluralist 
methodology. Information Systems Research, 12(3):240-
259. https://doi.org/10.1287/isre.12.3.240.9709 

MIT Media Lab 2016. What we learned from designing an academic certificates system on 
the blockchain. Medium, 2 June. https://medium.com/mit-media-lab/what-we-learned-from-
designing-an-academic-certificates-system-on-the-blockchain-34ba5874f196. [2 March 2023] 

Datta, P.K. and Mitra, S., 2022. Application of blockchain in online learning: findings in higher 
education certification. In The Data-Driven Blockchain Ecosystem (pp. 103-111). CRC Press. 

https://doi.org/10.1109/ACCESS.2019.2956697
https://doi.org/10.1007/s12528-019-09214-1
https://doi.org/10.1007/s10639-021-10481-8
https://www.visualcapitalist.com/ranked-countries-that-use-chatgpt-the-most/
https://doi.org/10.1002/sres.2786
https://er.educause.edu/articles/2018/5/will-blockchains-revolutionize-education
https://doi.org/10.1108/JME-06-2023-0043
https://doi.org/10.1109/TTS.2024.3446183
https://doi.org/10.5334/jime.591
https://doi.org/10.1287/isre.12.3.240.9709
https://medium.com/mit-media-lab/what-we-learned-from-designing-an-academic-certificates-system-on-the-blockchain-34ba5874f196
https://medium.com/mit-media-lab/what-we-learned-from-designing-an-academic-certificates-system-on-the-blockchain-34ba5874f196


 
211 

Mohammad, A & Vargas, S 2022. Barriers affecting higher education institutions’ adoption of 
blockchain technology: a qualitative study. Informatics, 
9(3):64. https://doi.org/10.3390/informatics9030064. 

Molopa, S.T & Cronjé, J 2024. Research on blockchain adoption in higher education: a 
systematic review and conceptual model. In Advances in information and communication: 
proceedings of the 2024 Future of Information and Communication Conference. Cham: 
Springer: 110-130. https://doi.org/10.1007/978-3-031-53963-3_10. 

Molopa, S.T 2024. Artificial intelligence-based literature review adaptation. South African 
Journal of Libraries and Information Science, 90(2):1-18. https://hdl.handle.net/10520/ejc-
liasa_v90_n2_a5 

Morgan, D.L. 2018. Basic and advanced focus groups. Annual Review of Sociology, 44: 
129–146. 
https://books.google.co.za/books?hl=en&lr=&id=_hVcDwAAQBAJ&oi=fnd&pg=PP1&dq=Mor
gan,+D.L.+2018.+Basic+and+advanced+focus+groups.+Annual+Review+of+Sociology,+44:
+129%E2%80%93146.&ots=KU8JDk5nWC&sig=-
oziN4EVfJ1x5aQicSn5kHOS204&redir_esc=y#v=onepage&q&f=false. [12 January 2023]. 

Mertens, D. 2010. Research and Evaluation in Education and Psychology: Integrating 
Diversity with Quantitative, Qualitative, and Mixed Methods. Thousand Oaks: SAGE. 

Nakamoto, S 2008. Bitcoin: a peer-to-peer electronic cash 
system. https://bitcoin.org/bitcoin.pdf. 

Naumova, O.A., Svetkina, I.A. & Naumov, D.V. 2019. The main limitations of applying 

blockchain technology in the field of education. In: 2019 International Science and 

Technology Conference "EastConf", 1-2 March 2019. Vladivostok, Russia: 

IEEE. https://doi.org/10.1109/EastConf.2019.8725411. 

OECD 2022. OECD economic outlook, volume 2022 issue 2: confronting the crisis. Paris: 
OECD Publishing. https://doi.org/10.1787/f6da2159-en. 

Ogrutan, P.L 2020. An analysis on the opportunity of introducing blockchain technology in 
education - a case study. TEM Journal, 9(3):971-976. https://doi.org/10.18421/TEM93-19. 

Palinkas, L.A, Horwitz, S.M, Green, C.A, Wisdom, J.P, Duan, N & Hoagwood, K 2015. 
Purposeful sampling for qualitative data collection and analysis in mixed method 
implementation research. Administration and Policy in Mental Health and Mental Health 
Services Research, 42(5):533-544. https://doi.org/10.1007/s10488-013-0528-y. 

Pawson, R & Manzano-Santaella, A 2012. A realist diagnostic workshop. Evaluation, 
18(2):176-191. https://doi.org/10.1177/1356389012440912. 

Petersen, I, Bhana, A, Campbell-Hall, V, Mjadu, S, Lund, C, Kleintjies, S, Hosegood, V & 
Flisher, A.J 2009. Planning for district mental health services in South Africa: a situational 
analysis of a rural district site. Health Policy and Planning, 24(2):140-
150. https://doi.org/10.1093/heapol/czn049. 

Petersen, K, Feldt, R, Mujtaba, S & Mattsson, M 2008. Systematic mapping studies in 
software engineering. In Proceedings of the 12th International Conference on Evaluation and 
Assessment in Software Engineering (EASE). BCS Learning & Development: 1-
10. https://doi.org/10.14236/ewic/EASE2008.8. 

https://doi.org/10.3390/informatics9030064
https://doi.org/10.1007/978-3-031-53963-3_10
https://hdl.handle.net/10520/ejc-liasa_v90_n2_a5
https://hdl.handle.net/10520/ejc-liasa_v90_n2_a5
https://books.google.co.za/books?hl=en&lr=&id=_hVcDwAAQBAJ&oi=fnd&pg=PP1&dq=Morgan,+D.L.+2018.+Basic+and+advanced+focus+groups.+Annual+Review+of+Sociology,+44:+129%E2%80%93146.&ots=KU8JDk5nWC&sig=-oziN4EVfJ1x5aQicSn5kHOS204&redir_esc=y#v=onepage&q&f=false
https://books.google.co.za/books?hl=en&lr=&id=_hVcDwAAQBAJ&oi=fnd&pg=PP1&dq=Morgan,+D.L.+2018.+Basic+and+advanced+focus+groups.+Annual+Review+of+Sociology,+44:+129%E2%80%93146.&ots=KU8JDk5nWC&sig=-oziN4EVfJ1x5aQicSn5kHOS204&redir_esc=y#v=onepage&q&f=false
https://books.google.co.za/books?hl=en&lr=&id=_hVcDwAAQBAJ&oi=fnd&pg=PP1&dq=Morgan,+D.L.+2018.+Basic+and+advanced+focus+groups.+Annual+Review+of+Sociology,+44:+129%E2%80%93146.&ots=KU8JDk5nWC&sig=-oziN4EVfJ1x5aQicSn5kHOS204&redir_esc=y#v=onepage&q&f=false
https://books.google.co.za/books?hl=en&lr=&id=_hVcDwAAQBAJ&oi=fnd&pg=PP1&dq=Morgan,+D.L.+2018.+Basic+and+advanced+focus+groups.+Annual+Review+of+Sociology,+44:+129%E2%80%93146.&ots=KU8JDk5nWC&sig=-oziN4EVfJ1x5aQicSn5kHOS204&redir_esc=y#v=onepage&q&f=false
https://bitcoin.org/bitcoin.pdf
https://doi.org/10.1109/EastConf.2019.8725411
https://doi.org/10.1787/f6da2159-en
https://doi.org/10.18421/TEM93-19
https://doi.org/10.1007/s10488-013-0528-y
https://doi.org/10.1177/1356389012440912
https://doi.org/10.1093/heapol/czn049
https://doi.org/10.14236/ewic/EASE2008.8


 
212 

Pilkington, M 2016. Blockchain technology: principles and applications. In FX Olleros & M 
Zhegu (eds), Research handbook on digital transformations. Cheltenham: Edward Elgar 
Publishing: 225-253. https://doi.org/10.4337/9781784717766.00019. 

Poon, J & Dryja, T 2016. The Bitcoin Lightning Network: scalable off-chain instant payments. 
https://lightning.network/lightning-network-paper.pdf. [12 March 2024]. 

Porter, M.E 1985. Competitive advantage: creating and sustaining superior performance. 
New York: Free Press. https://www.hbs.edu/faculty/Pages/item.aspx?num=193. [1 Jan 
2024]. 

Prinz, W, Kolvenbach, S & Ruland, R 2020. Blockchain for education: lifelong learning 
passport. ERCIM News, 120:15-16. https://doi.org/10.18420/BLOCKCHAIN2018_07. 

Qin, H, Kong, J, Ding, W, Ahluwalia, R, El Morr, C, Engin, Z, Effoduh, J.O, Hwa, R, Guo, S.J, 
Seyyed-Kalantari, L, Muyingo, S, Moore, C.M, Parikh, R, Schwartz, R, Zhu, D, Wang, X &  

Zhang, Y 2023. Towards trustworthy artificial intelligence for equitable global health. arXiv, 
2309.05088. https://doi.org/10.48550/arXiv.2309.05088 

Rahman, M.S, Islam, M.A, Uddin, M.A & Stea, G 2022. A survey of blockchain-based IoT 
eHealthcare: applications, research issues, and challenges. Internet of Things, 
19:100551. https://doi.org/10.1016/j.iot.2022.100551. 

Reason, Peter & Bradbury, Hilary. (2001). The SAGE handbook of action research: 
Participative inquiry and practice. http://lst-iiep.iiep-unesco.org/cgi-
bin/wwwi32.exe/[in=epidoc1.in]/?t2000=018601/(100). 
 

Risius, M & Spohrer, K 2017. A blockchain research framework: what we (don't) know, where 
we go from here, and how we will get there. Business & Information Systems Engineering, 
59(6):385-409. https://doi.org/10.1007/s12599-017-0506-0. 

Rogers, E.M 1962. Diffusion of innovations. New York: Free Press of Glencoe.  

Rogers, E.M 2003. Diffusion of innovations. 5th edn. New York: Free Press. 

Rowlands, B & Kautz, K 2021. Power relations inscribed in the enactment of systems 
development methods. Information Systems Journal, 31(2):278-
309. https://doi.org/10.1111/isj.12322. 

Russell, R.G, Novak, L.L, Patel, M, Garvey, K.V, Jackson, G.P, Craig, K.J.T, Moore, D & 
Miller, B.M 2023. Competencies for the use of artificial intelligence-based tools by health 
care professionals. Academic Medicine, 98(3):348-
356. https://doi.org/10.1097/ACM.0000000000004963. 

Ryan, B & Gross, N 1943. The diffusion of hybrid seed corn in two Iowa communities. Rural 
Sociology, 8(1):15-24. https://www.semanticscholar.org/paper/The-diffusion-of-hybrid-seed-
corn-in-two-Iowa-Ryan/ff8730ab453759ce2d11bebec417133b5ba0c6f9. [3 May 2023]. 

Saunders, M., Lewis, P. & Thornhill, A. 2009. Research Methods for Business Students (5th 
ed.). Harlow: Pearson Education. 

Sánchez-Gómez, N., Torres-Valderrama, J., García-García, J.A., Gutiérrez, J.J. and 
Escalona, M.J., 2020. Model-based software design and testing in blockchain smart 
contracts: A systematic literature review. IEEE Access, 8, pp.164556-164569. 

https://doi.org/10.4337/9781784717766.00019
https://lightning.network/lightning-network-paper.pdf
https://www.hbs.edu/faculty/Pages/item.aspx?num=193
https://doi.org/10.18420/BLOCKCHAIN2018_07
https://doi.org/10.48550/arXiv.2309.05088
https://doi.org/10.1016/j.iot.2022.100551
http://lst-iiep.iiep-unesco.org/cgi-bin/wwwi32.exe/%5bin=epidoc1.in%5d/?t2000=018601/(100)
http://lst-iiep.iiep-unesco.org/cgi-bin/wwwi32.exe/%5bin=epidoc1.in%5d/?t2000=018601/(100)
https://doi.org/10.1007/s12599-017-0506-0
https://doi.org/10.1111/isj.12322
https://doi.org/10.1097/ACM.0000000000004963
https://www.semanticscholar.org/paper/The-diffusion-of-hybrid-seed-corn-in-two-Iowa-Ryan/ff8730ab453759ce2d11bebec417133b5ba0c6f9
https://www.semanticscholar.org/paper/The-diffusion-of-hybrid-seed-corn-in-two-Iowa-Ryan/ff8730ab453759ce2d11bebec417133b5ba0c6f9


 
213 

Sanusi, A, Irianto, S.Y & Sumiyati, L 2019. Model of the empowerment of governance based 
on the human resource management for supply chains in higher education. International 
Journal of Supply Chain Management, 8(6):671-
680. https://core.ac.uk/download/pdf/276647477.pdf. [3 May 2023]. 

Schär, F 2021. Decentralized finance: on blockchain- and smart contract-based financial 
markets. Federal Reserve Bank of St. Louis Review, 103(2):153-
174. https://doi.org/10.20955/r.103.153-74. [14 June 2023]. 

Schlagwein, D., Conboy, K., Feller, J., Leimeister, J.M. and Morgan, L., 2017. “Openness” 
with and without Information Technology: a framework and a brief history. Journal of 
Information Technology, 32(4), pp.297-305. 

Sharples, M & Domingue, J 2016. The blockchain and kudos: a distributed system for 
educational record, reputation and reward. In *Adaptive and adaptable learning: 11th 
European conference on technology enhanced learning, EC-TEL 2016, Lyon, France, 
September 13-16, 2016, proceedings*. Cham: Springer: 490-
496. https://doi.org/10.1007/978-3-319-45153-4_48. 

Sharples, M. and Domingue, J., 2016, September. The blockchain and kudos: A distributed 
system for educational record, reputation and reward. In European conference on technology 
enhanced learning (pp. 490-496). Cham: Springer International Publishing. 

Sloane, M. & Zakrzewski, J. 2022. German AI Start-Ups and “AI Ethics”: Using A Social 
Practice Lens for Assessing and Implementing Socio-Technical Innovation. In 2022 ACM 
Conference on Fairness, Accountability, and Transparency. 
https://consensus.app/papers/startups-ethics-using-social-practice-lens-assessing-
sloane/fb92b1c5b4415ebab65107cb78ee9b59/. [12 July 2025]. 

Slocum, N. 2003. Participatory Methods Toolkit: A practitioner’s manual. Brussels: King 
Baudouin Foundation and the Flemish Institute for Science and Technology Assessment. 

Smith, A.L. & Fairbrother, J.T. 2021. Leading through times of uncertainty: The future of 
higher education, work, and kinesiology. Kinesiology Review, 10(4):369-
371. https://doi.org/10.1123/kr.2021-0056. 

Smith, E.L., 2021. AntConc (Version 3.5. 8). 

Sony Corporation 2018. Sony and Sony Global Education develop a new system to manage 

students’ learning data built on IBM Blockchain. https://www.prnewswire.com/news-

releases/sony-and-sony-global-education-develop-a-new-system-to-manage-students-

learning-data-built-on-ibm-blockchain-300501707.html 

Son-Turan, S. 2022. Fostering equality in education: the blockchain business model for 
higher education (BBM-HE). Sustainability, 14(5):1-24. https://doi.org/10.3390/su14052955. 

Son-Turan, S. 2023. Tokenization and NFTs: A tokenized income sharing model for higher 
education as a potential solution for student debt in the USA. In: Lenart-Gansiniec, R., 
Wenzlaff, K. & Späth, S. (eds.). Crowdfunding in higher education institutions. Cham: 
Springer, 145-158. https://www.springerprofessional.de/en/tokenization-and-nfts-a-tokenized-
income-sharing-model-for-highe/25875894. [10 September 2024]. 

Springer Nature. 2024. Request permission to reuse Springer Nature 
content. https://www.springernature.com/gp/partners/rights-permissions-third-party-
distribution. [12 October 2024]. 

https://core.ac.uk/download/pdf/276647477.pdf
https://doi.org/10.20955/r.103.153-74
https://doi.org/10.1007/978-3-319-45153-4_48
https://consensus.app/papers/startups-ethics-using-social-practice-lens-assessing-sloane/fb92b1c5b4415ebab65107cb78ee9b59/
https://consensus.app/papers/startups-ethics-using-social-practice-lens-assessing-sloane/fb92b1c5b4415ebab65107cb78ee9b59/
https://doi.org/10.1123/kr.2021-0056
https://www.prnewswire.com/news-releases/sony-and-sony-global-education-develop-a-new-system-to-manage-students-learning-data-built-on-ibm-blockchain-300501707.html
https://www.prnewswire.com/news-releases/sony-and-sony-global-education-develop-a-new-system-to-manage-students-learning-data-built-on-ibm-blockchain-300501707.html
https://www.prnewswire.com/news-releases/sony-and-sony-global-education-develop-a-new-system-to-manage-students-learning-data-built-on-ibm-blockchain-300501707.html
https://doi.org/10.3390/su14052955
https://www.springerprofessional.de/en/tokenization-and-nfts-a-tokenized-income-sharing-model-for-highe/25875894
https://www.springerprofessional.de/en/tokenization-and-nfts-a-tokenized-income-sharing-model-for-highe/25875894
https://www.springernature.com/gp/partners/rights-permissions-third-party-distribution
https://www.springernature.com/gp/partners/rights-permissions-third-party-distribution


 
214 

Stein, C. & Barron, J. 2017. Mapping actors along value chains: integrating visual network 
research and participatory statistics into value chain analysis. Colombo, Sri Lanka: 
International Water Management Institute (IWMI). (WLE Research for Development (R4D) 
Learning Series 5). https://hdl.handle.net/10568/89905. [2 August 2023]. 

Stieglitz, S. & Dang-Xuan, L. 2013. Emotions and information diffusion in social media—
sentiment of microblogs and sharing behavior. Journal of Management Information Systems, 
29(4):217-248. https://doi.org/10.2753/MIS0742-1222290408. 

Swan, M. 2015. Blockchain: Blueprint for a new economy. Sebastopol, CA: O’Reilly 
Media. https://dl.acm.org/doi/10.5555/3006358. [1 September 2023]. 

Swart, W., Macleod, K., Mai, S. & Haytko, D.L. 2022. Resiliency during COVID-19 disruption: 
flipped vs. traditional classrooms. Journal of Instructional Pedagogies, 27:1-
19. http://www.aabri.com/jip.html. [5 March 2024]. 

Sydow, A., Sunny, S.A. & Coffman, C.D. 2020. Leveraging blockchain’s potential – The 
paradox of centrally legitimate, decentralized solutions to institutional challenges in 
Kenya. Journal of Business Venturing Insights, 14, Article 
e00170. https://doi.org/10.1016/j.jbvi.2020.e00170.  

Tapscott, D. & Tapscott, A. 2016. Blockchain revolution: How the technology behind Bitcoin 
is changing money, business, and the world. New York: 
Portfolio/Penguin. https://www.amazon.com/Blockchain-Revolution-Technology-Bitcoin-
Changing/dp/1101980133. [3 September 2024]. 

Tapscott, D. & Tapscott, A. 2017. The blockchain revolution and higher 
education. EDUCAUSE Review, 13 March. https://er.educause.edu/articles/2017/3/the-
blockchain-revolution-and-higher-education. [4 March 2023]. 

Tarde, G. 1890. Les lois de l'imitation: étude sociologique. Paris: Félix 
Alcan. https://gallica.bnf.fr/ark:/12148/bpt6k77173k. [3 March 2024]. 

Tasatanattakool, P. & Techapanupreeda, C. 2018. Blockchain: challenges and 
applications. In: 2018 International Conference on Information Networking (ICOIN), 10-12 
January 2018. Chiang Mai, Thailand: IEEE, 1-
5. https://doi.org/10.1109/ICOIN.2018.8343163. 

World Economic Forum. 2023. The Future of Jobs Report 
2023. https://www.weforum.org/reports/the-future-of-jobs-report-2023/. [23 October 2024]. 

Tian, X. & Martin, B. 2013. Value chain adjustments in educational publishing. Publishing 
Research Quarterly, 29(1):12-25. https://doi.org/10.1007/s12109-012-9303-2. 

Paraschiveanu, V., Voicudorobantu, R. & Richardson, G. 2020. Education 3.0: blockchain-
backed MOOCs. In: The 16th International Scientific Conference eLearning and Software for 
Education, 2-3 July 2020. Bucharest, Romania. https://doi.org/10.12753/2066-026X-20-180. 

Pawson, R. & Tilley, N. 1997. Realistic evaluation. London: Sage 
Publications. https://psycnet.apa.org/record/1997-36931-000. [5 March 2023]. 

Toader, D., Toader, C., Boca, G., Toader, R. & Rădulescu, A.T.G. 2023. The adoption of 
blockchain technology in higher education: the impact of leadership readiness. International 
Journal of Organizational Leadership, 12(3):1-20. https://doi.org/10.33844/ijol.2023.60338. 

Tominaga, L.K. de G., Martins, V.W.B., Rampasso, I.S., Anholon, R., Silva, D., Pinto, J.S., 
Leal Filho, W. & Lima Junior, F.R. 2021. Critical analysis of engineering education focused 

https://hdl.handle.net/10568/89905
https://doi.org/10.2753/MIS0742-1222290408
https://dl.acm.org/doi/10.5555/3006358
http://www.aabri.com/jip.html
https://doi.org/10.1016/j.jbvi.2020.e00170
https://www.amazon.com/Blockchain-Revolution-Technology-Bitcoin-Changing/dp/1101980133
https://www.amazon.com/Blockchain-Revolution-Technology-Bitcoin-Changing/dp/1101980133
https://er.educause.edu/articles/2017/3/the-blockchain-revolution-and-higher-education
https://er.educause.edu/articles/2017/3/the-blockchain-revolution-and-higher-education
https://gallica.bnf.fr/ark:/12148/bpt6k77173k
https://doi.org/10.1109/ICOIN.2018.8343163
https://www.weforum.org/reports/the-future-of-jobs-report-2023/
https://doi.org/10.1007/s12109-012-9303-2
https://doi.org/10.12753/2066-026X-20-180
https://psycnet.apa.org/record/1997-36931-000
https://doi.org/10.33844/ijol.2023.60338


 
215 

on sustainability in supply chain management: an overview of Brazilian higher education 
institutions. International Journal of Sustainability in Higher Education, 22(2):380-
403. https://doi.org/10.1108/IJSHE-01-2020-0002. 

Tornatzky, L.G. & Fleischer, M. 1990. The processes of technological innovation. Lexington, 
MA: Lexington Books. https://link.springer.com/article/10.1007/BF02371446. [7 August 
2024]. 

Trainor, L.R. & Bundon, A. 2021. Developing the craft: reflexive accounts of doing reflexive 
thematic analysis. Qualitative Research in Sport, Exercise and Health, 13(5):705-
726. https://doi.org/10.1080/2159676X.2020.1840423. 

Treiblmaier, H., Rejeb, A., van Hoek, R. & Lacity, M.C. 2021. Intra- and interorganizational 
barriers to blockchain adoption: a general assessment and coping strategies in the agrifood 
industry. Logistics, 5(4), Article 87:1-24. https://doi.org/10.3390/logistics5040087. 

Turkanović, M., Hölbl, M., Košič, K., Heričko, M. & Kamišalić, A. (2018) ‘EduCTX: A 
Blockchain-Based Higher Education Credit Platform’, IEEE Access, 6, pp. 5112–5127. doi: 
10.1109/ACCESS.2018.2789929. 

UNIDO. 2011. Pro-poor value chain development: 25 guiding questions for designing and 
implementing agroindustry projects. Vienna: United Nations Industrial Development 
Organization. Chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.unido.org/sites/default/files/2011-
12/Pro-poor_value_chain_development_2011_0.pdf. [13 October 2024]. 

Vaismoradi, M., Turunen, H. & Bondas, T. 2013. Content analysis and thematic analysis: 
implications for conducting a qualitative descriptive study. Nursing and Health Sciences, 
15(3):398-405. https://doi.org/10.1111/nhs.12048. 

Van Eck, N.J. & Waltman, L. 2006. VOS: a new method for visualizing similarities between 
objects. In: R. Decker & H.J. Lenz (eds). *Advances in data analysis: proceedings of the 30th 
Annual Conference of the Gesellschaft für Klassifikation e.V., Freie Universität Berlin, March 
8-10, 2006*. Berlin: Springer, 299-306. https://doi.org/10.1007/978-3-540-70981-7_34. 

Van Eck, N.J. & Waltman, L. 2023. VOSviewer. Leiden: Centre for Science and Technology 
Studies, Leiden University. https://www.vosviewer.com. [1 September 2023]. 

Van Eck, N.J. & Waltman, L. 2010. Software survey: VOSviewer, a computer program for 
bibliometric mapping. Scientometrics, 84(2):523-538. https://doi.org/10.1007/s11192-009-
0146-3. 

Van Teijlingen, E. & Hundley, V. 2001. The importance of pilot studies. Social Research 
Update, (35):1-4. https://sru.soc.surrey.ac.uk/SRU35.html. [ 6 May 2024] 

Vargas, H., Lozano-Garzon, C., Montoya, G.A. and Donoso, Y., 2021. Detection of security 
attacks in industrial IoT networks: A blockchain and machine learning approach. Electronics, 
10(21), p.2662. 

Venkatesh, V., Brown, S.A. & Sullivan, Y.W. 2016. Guidelines for conducting mixed-methods 
research: an extension and illustration. Journal of the Association for Information Systems, 
17(7):435-495. https://doi.org/10.17705/1jais.00433. 

Venkatesh, V., Morris, M.G., Davis, G.B. & Davis, F.D. 2003. User acceptance of information 
technology: toward a unified view. MIS Quarterly, 27(3):425-
478. https://doi.org/10.2307/30036540. 

https://doi.org/10.1108/IJSHE-01-2020-0002
https://link.springer.com/article/10.1007/BF02371446
https://doi.org/10.1080/2159676X.2020.1840423
https://doi.org/10.3390/logistics5040087
https://doi.org/10.1111/nhs.12048
https://doi.org/10.1007/978-3-540-70981-7_34
https://www.vosviewer.com/
https://doi.org/10.1007/s11192-009-0146-3
https://doi.org/10.1007/s11192-009-0146-3
https://sru.soc.surrey.ac.uk/SRU35.html
https://doi.org/10.17705/1jais.00433
https://doi.org/10.2307/30036540


 
216 

Vergani, F. 2024. Higher education institutions as a microcosm of the circular 
economy. Journal of Cleaner Production, 435, Article 
140592. https://doi.org/10.1016/j.jclepro.2024.140592. 

Vincent, S. & O’Mahoney, J. 2018. Critical realism and qualitative research: an introductory 
overview. In: Cassell, C., Cunliffe, A.L. & Grandy, G. (eds.). The SAGE handbook of 
qualitative business and management research methods: history and traditions. London: 
SAGE Publications, 201-216. https://doi.org/10.4135/9781526430212.n13. 

Wahab, A., Barlas, M. & Mahmood, W. 2017. Zenith certifier: a framework to authenticate 
academic verifications using tangle. In: Proceedings of the 30th IBIMA Conference, 8-9 
November 2017. Madrid, Spain: International Business Information Management 
Association, 5080-
5089. https://www.researchgate.net/publication/321474306_Zenith_Certifier_A_Framework_t
o_Authenticate_Academic_Verifications_Using_Tangle. [ 2 June 2024]. 

Walker, L. 2022. Visualising a literature review with VOSViewer [Video]. 
YouTube. https://youtu.be/02eb-3tY09s. [1 May 2023].. 

Walsh, C., O’Reilly, P., Gleasure, R., McAvoy, J. & O’Leary, K. 2021. Understanding 
manager resistance to blockchain systems. European Management Journal, 39(3):353-
365. https://doi.org/10.1016/j.emj.2020.10.001. 

Wang, L. 2023. The impacts and challenges of artificial intelligence translation tool on 
translation professionals. SHS Web of Conferences, 163, Article 
02021. https://doi.org/10.1051/shsconf/202316302021. 

 

Wang, S.B. & Tian, Y.Z. 2008. Research on core capacity of higher education institutions 
based on value creation. In: 2008 International Conference on Management Science and 
Engineering 15th Annual Conference Proceedings, 10-12 September 2008. Long Beach, CA, 
USA: IEEE, 1826-1833. https://doi.org/10.1109/ICMSE.2008.4669153. 

Wang, Y., Han, J.H. & Beynon-Davies, P. 2019. Understanding blockchain technology for 
future supply chains: a systematic literature review and research agenda. Supply Chain 
Management: An International Journal, 24(1):62-84. https://doi.org/10.1108/SCM-03-2018-
0148. 

Warkentin, M. & Orgeron, C. 2020. Using the security triad to assess blockchain technology 
in public sector applications. International Journal of Information Management, 52, Article 
102090. https://doi.org/10.1016/j.ijinfomgt.2020.102090. 

Williams, P. 2018. Does competency-based education with blockchain signal a new mission 
for universities? Journal of Higher Education Policy and Management, 41(1):104-
117. https://doi.org/10.1080/1360080X.2018.1520491 

Williams, R.T. 2023. The ethical implications of using generative chatbots in higher 
education. Frontiers in Education, 8, Article 
1331607. https://doi.org/10.3389/feduc.2023.1331607. 

Wong, G., Greenhalgh, T., Westhorp, G. & Pawson, R. 2014. Development of 
methodological guidance, publication standards and training materials for realist and meta-
narrative reviews: the RAMESES (Realist And Meta-narrative Evidence Syntheses – 
Evolving Standards) project. Health Services and Delivery Research, 2(30):1-
252. https://doi.org/10.3310/hsdr02300. 

https://doi.org/10.1016/j.jclepro.2024.140592
https://doi.org/10.4135/9781526430212.n13
https://www.researchgate.net/publication/321474306_Zenith_Certifier_A_Framework_to_Authenticate_Academic_Verifications_Using_Tangle
https://www.researchgate.net/publication/321474306_Zenith_Certifier_A_Framework_to_Authenticate_Academic_Verifications_Using_Tangle
https://youtu.be/02eb-3tY09s
https://doi.org/10.1016/j.emj.2020.10.001
https://doi.org/10.1051/shsconf/202316302021
https://doi.org/10.1109/ICMSE.2008.4669153
https://doi.org/10.1108/SCM-03-2018-0148
https://doi.org/10.1108/SCM-03-2018-0148
https://doi.org/10.1016/j.ijinfomgt.2020.102090
https://doi.org/10.1080/1360080X.2018.1520491
https://doi.org/10.3389/feduc.2023.1331607
https://doi.org/10.3310/hsdr02300


 
217 

Wright, D.C.S., 2022. Decentralisation. Available at SSRN 4061832. 

Wüst, K. & Gervais, A. 2018. Do you need a Blockchain? In: 2018 Crypto Valley Conference 
on Blockchain Technology (CVCBT), 20-22 June 2018. Zug, Switzerland: IEEE, 45-
54. https://doi.org/10.1109/CVCBT.2018.00011. 

Wynn, D.E. & Williams, C.K. 2012. Principles for conducting critical realist case study 
research in information systems. MIS Quarterly, 36(3):787-
810. https://ecommons.udayton.edu/mis_fac_pub/62/ [23 May 2024]. 

Xu, X., Weber, I. & Staples, M. 2019. Architecture for blockchain applications. Cham: 
Springer. https://doi.org/10.1007/978-3-030-03035-3.  

Xu, Y., Chong, H.-Y. & Chi, M. 2023. Modelling the blockchain adoption barriers in the AEC 
industry. Engineering, Construction and Architectural Management, 30(1):125-153. Available 
at. https://doi.org/10.1108/ecam-04-2021-0335. 

Yildiz, T.G., Gonen, M., Erdem, A.U., Garcia, A., Raikes, H., Acar, I.H., Burcak, F., Turan, F., 
Gul, S.C. & Davis, D. 2019. Examining the associations between children’s receptive 
language skills and developmental domains in the United States and Turkey. Journal of Child 
Language, 46(3):480-500. https://doi.org/10.1017/S0305000918000570. 

Zarandi, N., Soares, A. & Alves, H. 2022. Strategies, benefits and barriers– a systematic 
literature review of student co-creation in higher education. Journal of Marketing for Higher 
Education, 34(2):895-919. https://doi.org/10.1080/08841241.2022.2134956. 

Zhang, S. & Lee, J.-H. 2020. Analysis of the main consensus protocols of blockchain. ICT 
Express, 6(2):93-97. https://doi.org/10.1016/j.icte.2019.08.001. 

Zhang, Z., Zhang, H., Zhou, L. & Li, Y. 2021. Analysing the coevolution of mobile application 
diffusion and social network: a multi-agent model. Entropy, 
23(5):521. https://doi.org/10.3390/e23050521. 

Zhao, Y., Zhao, J., Jiang, L., Tan, R., Niyato, D., Li, Z., Lyu, L. and Liu, Y., 2020. Privacy-
preserving blockchain-based federated learning for IoT devices. IEEE Internet of Things 
Journal, 8(3), pp.1817-1829. 

Zheng, Z., Xie, S., Dai, H., Chen, X. & Wang, H. 2017. An overview of blockchain 
technology: Architecture, consensus, and future trends. In: 2017 IEEE International 
Congress on Big Data (BigData Congress), 25-30 June 2017. Honolulu, HI, USA: 
IEEE. https://doi.org/10.1109/BigDataCongress.2017.85. 

Zheng, Z., Xie, S., Dai, H., Chen, X. & Wang, H. 2018. Blockchain challenges and 
opportunities: a survey. International Journal of Web and Grid Services, 14(4):352-
375. https://doi.org/10.1504/IJWGS.2018.10016848. 

 

https://doi.org/10.1109/CVCBT.2018.00011
https://ecommons.udayton.edu/mis_fac_pub/62/
https://doi.org/10.1007/978-3-030-03035-3
https://doi.org/10.1108/ecam-04-2021-0335
https://doi.org/10.1017/S0305000918000570
https://doi.org/10.1080/08841241.2022.2134956
https://doi.org/10.1016/j.icte.2019.08.001
https://doi.org/10.3390/e23050521
https://doi.org/10.1109/BigDataCongress.2017.85
https://doi.org/10.1504/IJWGS.2018.10016848

	DECLARATION
	ABSTRACT
	ACKNOWLEDGEMENTS
	DEDICATION
	TABLE OF CONTENTS
	LIST OF FIGURES
	LIST OF TABLES
	GLOSSARY
	Chapter 1 : INTRODUCTION
	1.1 Introduction
	1.2 Background
	1.2.1 Defining blockchain and its institutional promise
	1.2.2 Blockchain adoption in higher education
	1.2.3 Participatory governance as a design principle
	1.2.4 Decentralisation: calibrated distribution
	1.2.5 The higher education value chain: challenges and opportunities
	1.2.6 Blockchain vs value chain: the investigated phenomenon
	1.2.7 Digital democracy as normative horizon

	1.3 Problem Statement
	1.4 Aim, questions and objectives
	1.4.1 Aim of the study
	1.4.2 Research Questions and Objectives

	1.5 Research gap and study focus
	1.6 Summary of the Study
	1.6.1 Chapter One
	1.6.2 Chapter Two
	1.6.3 Chapter Three
	1.6.4 Chapter Four
	1.6.5 Chapter Five
	1.6.6 Chapter Six


	Chapter 2 : LITERATURE REVIEW
	2.1 Introduction
	2.2 Section 1: Research Questions – Literature Findings  (Molopa & Cronjé, 2024).
	2.2.1 Research Question 1: What are the HE blockchain adoption drivers?
	2.2.2 Sub-Question 1.1 & 1.2 Literature: Blockchain Actors in Higher Education.
	2.2.2.1 Higher Education Blockchain Actors
	2.2.2.2 dApp Enthusiasts: Advocates of Decentralisation.
	2.2.2.3 Passive Beneficiaries: Indirect Users of Blockchain
	2.2.2.4 Expanding User Base: Businesses, Governments, and Non-Profits

	2.2.3 Sub-Question 1.3 & 1.4 Literature: Value Chain Actors and Activities in Higher Education, Emerging Value Chain for Educational Model Context
	2.2.3.1 Creation & Selection
	2.2.3.2 Development & Access
	2.2.3.3 Aggregation
	2.2.3.4 Search & Discovery
	2.2.3.5 Authority & Relevance Fulfilment
	2.2.3.6 Secondary Support Services
	2.2.3.7 Primary Support Services
	2.2.3.8 Legislation as an actor (philosophical paradigm and blockchain)
	2.2.3.9 A Dynamic Collaboration

	2.2.4 Research Question 2: Under what circumstances will blockchain be adopted in higher education? (Molopa & Cronjé, 2024)
	2.2.5 Sub-Question 2.1 – Literature: What are the key drivers for adoption? (Molopa & Cronjé, 2024).
	2.2.5.1 Critical Drivers for Blockchain Adoption in Higher Education
	2.2.5.2 Drive Network Description
	2.2.5.3 The Driver Network To identify efficiency in increasing Occurrence and Relevance of “Use”: A Composite Score Approach

	2.2.6 Sub-Question 2.2 – Literature: Types of Blockchains Required by Higher Education Institutions

	2.3 Higher education context on blockchain vs. value chain  (Molopa & Cronjé, 2024)
	2.3.1 Higher education value chain: A quantitative paradox
	2.3.2 Literature findings of the study at a glance
	2.3.2.1 The central role of students and faculty: a quantitative dominance
	2.3.2.2 The Growing Influence of External Stakeholders: A Paradigm Shift

	2.3.3 Literature contributing factors to the HE context
	2.3.3.1 The Underrepresentation of Alumni and Community: Missed Opportunities
	2.3.3.2 The Rise of Educational Technology Providers: A Disruptive Force
	2.3.3.3 Non-Participation and Its Implications: A Data Gap

	2.3.4 Blockchain adoption in HE: Actor participation perspective
	2.3.4.1 The Central Role of Institutions and Students
	2.3.4.2 The Underrepresentation of Key Stakeholders: Implications for Governance and Adoption
	2.3.4.3 The Prominence of Technical and Administrative Actors: Balancing Innovation and Implementation
	2.3.4.4 The Limited Engagement of Industry and Government: A Missed Opportunity


	2.4 Section 2: Higher Education Blockchain Adoption Drivers Conceptual Framework
	2.4.1 Technology adoption theory background
	2.4.2 Adoption theory: blockchain context
	2.4.2.1 Examination of TAM and IDT in blockchain adoption
	2.4.2.2 Integrating TAM and IDT in blockchain adoption
	2.4.2.3 Integrating TAM and TOE in blockchain adoption
	2.4.2.4 Blockchain Adoption Driver’s Model (BADM)
	2.4.2.5 Blockchain adoption technical drivers
	2.4.2.6 Blockchain adoption non-technical drivers

	2.4.3 Higher education value chain models: a participatory pursuit.
	2.4.3.1 Understanding participation and strategic planning in higher education
	2.4.3.2 Customer focus and operational efficiency
	2.4.3.3 Leading the charge: executive and strategic vision
	2.4.3.4 A complete framework integrating technology into higher education

	2.4.4 The convergence of the study philosophy, theory, conceptual framework, and Questions.

	2.5 Conclusion

	Chapter 3 : RESEARCH METHODOLOGY
	3.1 Introduction
	3.2 Philosophy
	3.2.1 Ontology: Critical Realism
	3.2.2 Epistemology: Constructivist Epistemology within Critical Realism
	3.2.3 Axiology: Ethical and Value Considerations
	3.2.4 Mechanisms, Contexts, and Outcomes in Blockchain Adoption
	3.2.4.1 Mechanism
	3.2.4.1 Context
	3.2.4.2 Outcomes

	3.2.5 Research approach
	3.2.6 Research Strategy
	3.2.7 Computational Content Analysis
	3.2.8 Grounded Theory
	3.2.9 Focus Groups
	3.2.10 Reflection on Methodology

	3.3 Research Method Choice
	3.3.1 Mixed Method Approach with Corroboration
	3.3.2 Mixed Method Strategy
	3.3.2.1 Concurrent Transformative Approach

	3.3.3 Mixed Method Design and Choice
	3.3.3.1 Quantitative Computational Content Analysis through VOSviewer
	3.3.3.2 Content extraction: higher education blockchain and value chain actors
	3.3.3.3 Qualitative Participatory Focus Group

	3.3.4 Participatory Focus Group Reflection

	3.4 Predictive calculation Composite score
	3.5 Time horizon
	3.6 Research Context
	3.6.1 Research Setting
	3.6.2 Study Population
	3.6.3 Study Sampling
	3.6.4 Focus Group Participants
	3.6.5 Focus Group: Higher Education Focus Groups: A Status-Influence Findings
	3.6.6 Focus Group 1: Participants in Higher Education Value Chain
	3.6.7 Focus Group 2: Participants in Higher Education Value Chain
	3.6.8 Focus Group 2 Participants and their Influence
	3.6.9 Focus Group 3 Participants in Higher Education Value Chain
	3.6.10 Student and Professional Composition Across Focus Groups
	3.6.11 Overall Influence on the Value Chain
	3.6.11.1 Rationale for Focus Group Size
	3.6.11.2 Rationale for the Number of Focus Groups

	3.6.12 Research Setting Reflection

	3.7 Research methods used for data collection.
	3.8 Systematic Literature Review
	3.8.1 Quantitative content analysis
	3.8.1.1 Computational content analysis
	3.8.1.2 Focus group workshop protocol
	3.8.1.3 Instruments
	3.8.1.3.1 VOSviewer
	3.8.1.3.2 Flip Chart for Interactive Sessions
	3.8.1.3.3 Google Forms for Secret Voting

	3.8.1.4 Form of the focus group protocol.
	3.8.1.5 Focus group
	3.8.1.6 Pre-testing of the instrument and Pilot Study
	3.8.1.7 Procedures followed in administering of instruments.


	3.9 Validity and Reliability
	3.10 Data analysis
	3.10.1 Computational content analysis: RQ1-quantitative data analysis
	3.10.2 Computational content analysis: RQ1.1-literature-quantitative data analysis
	3.10.3 Computational content analysis: RQ1.2-literature-quantitative data analysis
	3.10.4 Thematic analysis-PAR: RQ2.1-focus-group-qualitative data analysis
	3.10.5 Thematic analysis-PAR: RQ2.2- Focus group-qualitative data analysis.
	3.10.6 Unit of analysis

	3.11 Ethical considerations
	3.11.1 AI Use Ethical Framework

	3.12 Evaluation of research methodology
	3.13 Conclusion

	Chapter 4 : FINDINGS FROM FOCUS GROUPS
	4.1 Introduction
	4.2 Research Question 1 Focus Group: Who are the Higher Education Blockchain Actors?
	4.2.1 Sub-Question 1.1 & 1.2 Focus Group: Blockchain Actors in Higher Education.
	4.2.2 Sub-Question 1.3 & 1.4 Focus Group: Value Chain Actors and Activities in Higher Education
	4.2.2.1 FG1's Perspective
	4.2.2.2 FG2's Perspective
	4.2.2.3 FG3's Perspective
	4.2.2.4 Focus Group Level Perspective


	4.3 Research Question 2 Focus Group: Under what circumstances do the drivers drive the adoption of blockchain in higher education? (Empirical – facts observed)
	4.3.1 Sub-Question 2.1 – Focus Group: What are the key drivers for adoption?
	4.3.1.1 FG 1-3 non-technical drivers’ tables.
	4.3.1.2 FG 1-3 non-technical drivers’ tables blockchain adoption in percentages
	4.3.1.3 Drivers Propelling Each Focus Group
	4.3.1.4 Drivers Propelling Each Focus Group Percentages
	4.3.1.5 Drivers influencing various focus groups' engagement with blockchain technology.
	4.3.1.6 Financial and Commercial Impetuses propelling each Focus Group's Engagement with Blockchain technology.
	4.3.1.7 Two principal drivers for each focus group's engagement with blockchain technology
	4.3.1.8 Two principal drivers Percentages for each focus group's engagement with blockchain technology

	4.3.2 Sub-Question 2.2 – Focus Group: Types of Blockchains Required by Higher Education Institutions
	4.3.2.1 FG1 - Type of higher education blockchain
	4.7.2.1 Focus Group 2 - Type of higher education blockchain
	4.7.2.2 FG3 - Type of higher education blockchain
	4.7.2.3 FG 1-3 Types of blockchain tables.


	4.4 Conclusion

	Chapter 5 : DISCUSSION of findings.
	5.1 Introduction
	5.2 Research Question 1: Who are Higher Education Blockchain and Value Chain Actors, and what are their Activities?
	5.2.1 Sub-questions 1.1 & 1.3 – Literature and Focus groups Corroborate: Who are the key actors for adoption?
	5.2.1.1 Mapping Literature Actor Scoring and Focus Group Scoring.

	5.2.2 Sub-question 1.3 & 1.4 – Literature and Focus groups Corroborate: What are the key actors’ activities for adoption?
	5.2.3 Dichotomy of Blockchain Democratisation and the Actor Corroboration

	5.3 Research Question 2: Under what circumstances do the drivers drive the adoption of blockchain in HE? (Empirical – facts observed).
	5.3.1 Sub-question 2.1 – Literature and Focus Groups Corroborate: What are the key drivers for adoption?
	5.3.1.1 Focus Group 1.3 Variance Score of Driver Elements
	5.3.1.2 High Variance Drivers

	5.3.2 Sub-question 2.2 – Literature and Focus Group Corroborated: What type of blockchain does the HE value chain require?
	5.3.2.1 Literature Type of HE blockchain


	5.4 Empirical Corroboration
	5.5 Outcomes and Value.
	5.5.1 The Relationship between Blockchain Adoption Key Drivers and Technology Adoption Theory elements

	5.6 Delineation (Transferability)
	5.7 Conclusion

	Chapter 6 : Conclusion.
	6.1 Introduction
	6.2 Study Contribution
	6.2.1 Empirical Contribution:
	6.2.2 Theoretical Contribution
	6.2.3 Contributions to methodology.
	6.2.3.1 Participatory Methodology
	6.2.3.2 VOSviewer Computational Content Analysis.

	6.2.4 Conceptual Contribution
	6.2.5 Practical Contribution

	6.3 Limitations of the study
	6.4 Recommendations
	6.5 Concluding remarks
	6.5.1 Goal 1: To explain the motivations of blockchain implementation in higher education.
	6.5.2 Objective 2: To corroborate the circumstances under which the blockchain adoption drivers support higher education value-chain democratisation
	6.5.3 Summary of Conclusions

	6.6 Final Reflection

	References

