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Abstract 

This theoretical paper explores the adoption of 

cloud computing framework to enhance teaching 

and learning in South African Technical and 

Vocational Education and Training (TVET) 

colleges. These institutions face traditional 

educational barriers, including limited access to 

resources and infrastructure, and financial 

constraints. Cloud-based technologies offer 

solutions that are flexible, scalable, and cost-

effective, enabling TVET colleges to overcome 

these challenges. The study investigates the 

current state of cloud computing adoption in 

South African TVET colleges, highlighting key 

challenges and opportunities. Guided by Everett 

Rogers' Diffusion of Innovations theory, which 

explains how new ideas and technologies spread 

within a culture, this paper identifies factors that 

influence technology adoption. A thorough 

analysis reveals the potential of cloud computing 

to promote collaborative learning, improve access 

to educational resources, and support innovative 

teaching methods. The findings emphasize the 

importance of strategic planning using the 

Diffusion of Innovations stages to fully leverage 

the benefits of cloud computing in South Africa's 

educational sector. This paper contributes to 

knowledge and literature on using Diffusion of 

Innovations as a lens for cloud computing 

adoption in TVET colleges. 

 

Keywords: Cloud Computing, Diffusion of 

Innovation, Educational Barriers, Teaching and 
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1. Introduction 

The landscape of education is rapidly evolving, 

driven by technological advancements that offer 

innovative solutions to traditional challenges 

(Andrews, Walton, & Osman, 2021; Ashtari & 

Eydgahi, 2017). Among these advancements, 

cloud computing stands out as a transformative 

force, providing scalable, flexible, and cost-

effective resources that can significantly enhance 

teaching and learning processes (Sayginer & 

Ercan, 2020). In South Africa, Technical and 

Vocational Education and Training (TVET) 

colleges play a crucial role in equipping students 

with practical skills and knowledge essential for 

the workforce (Makgato, 2021; Buthelezi, 2018; 

Badenhorst & Radile, 2018). However, these 

institutions often grapple with limited resources, 

outdated infrastructure, and a lack of access to 

cutting-edge technologies, which hampers their 

ability to deliver high-quality education (Mpanza, 

Green, Sentoo, & Proches, 2019). 

 

Cloud computing presents a viable solution to 

these challenges, offering numerous benefits such 

as improved access to educational resources 

(Moloi, & Dichaba, 2017), enhanced 

collaboration among students and educators, and 

the ability to implement innovative teaching 

methodologies (Allais & Wedekind, 2020; 
Arpaci, 2017). Despite its potential, the adoption 

of cloud computing in South African TVET 

colleges remains limited and uneven. This study 

seeks to explore the current state of cloud 

computing adoption in these institutions, identify 

the key barriers to its integration, and assess the 

potential benefits it can bring to both teaching and 

learning environments. 

 

The research aims to provide a comprehensive 

analysis of the challenges and opportunities 

associated with cloud computing in South African 

TVET colleges. By examining case studies, 

current practices, and expert opinions, this 

research offers strategic recommendations for 

successfully implementing cloud-based solutions. 
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Ultimately, the goal is to empower TVET colleges 

with the tools and knowledge necessary to harness 

the full potential of cloud computing, thereby 

enhancing the quality of education and 

administrative efficiency (Nundkumar & Subban, 

2018). 

 

This introduction sets the stage for a detailed 

investigation into the adoption of cloud 

computing in South African TVET colleges, 

highlighting the importance of embracing 

technological advancements to overcome existing 

educational barriers and improve the overall 

learning experience. 

 

This paper is structured into 7 main sections. It 

begins with an introduction, which is followed by 

a discussion of the research problem in the context 

of this study. Thereafter, research objectives, the 

related work, Diffusion of Innovation theory that 

underpins this study are discussed. In the section 

that follows, the findings of this study are 

discussed. Finally, a conclusion is drawn, and the 

future work is presented in the last section. 

 

2. Research problem 

Despite the global recognition of cloud computing 

as a transformative technology in education, its 

adoption in South African Technical and 

Vocational Education and Training (TVET) 

colleges remains limited and inconsistent. These 

institutions face challenges, such as inadequate 

infrastructure, limited access to technology, 

financial constraints, and a lack of skilled 

personnel (Makgato,2021; Gamede & Uleanya, 

2019), which hinder the effective integration of 

cloud-based frameworks. This research addresses 

the critical question of how cloud computing can 

be effectively adopted and leveraged to enhance 

teaching and learning in South African TVET 

colleges. The study aims to uncover the existing 

barriers, evaluate the potential benefits, and 

propose strategic solutions to facilitate the 

widespread implementation of cloud computing, 

thereby improving the quality of education and 

administrative efficiency in these institutions. 

3. Research objectives 

To assess the current level of cloud computing 

adoption in South African TVET colleges. 

 

This objective aims to establish a baseline 

understanding of how widely and effectively 

cloud technologies are being used in these 

institutions. 

To identify the key challenges and barriers to 

cloud computing adoption in South African TVET 

colleges. 

 

This objective seeks to pinpoint specific issues 

that need to be addressed to facilitate better 

integration of cloud-based solutions. 

To evaluate the potential benefits of cloud 

computing for teaching and learning in TVET 

colleges. 

 

This objective focuses on understanding how 

cloud technologies can enhance educational 

experiences and outcomes. 

To explore the impact of cloud computing on the 

administrative functions of South African TVET 

colleges. 

 

This objective looks at how cloud computing can 

improve the efficiency and effectiveness of 

administrative processes. 

To develop strategic recommendations for 

implementing cloud computing in South African 

TVET colleges. 

 

This objective aims to provide actionable insights 

and guidelines to help educational institutions 

transition to cloud-based systems successfully. 

 

4. Related work 

A nation's degree of inventiveness and capabilities 

is determined by its skill levels (Makgato, 2019). 

To meet the need for post-secondary education 

and training to support the spread of skills in SA, 

TVET is an important institution (Makgato, 2021; 

Teane, 2021). Thus, these institutions need to be 

versatile and should invent new strategies to carry 

on with teaching and learning activities to stay 

relevant and elastic even when disasters and crises 

(both man-made and natural) strike (Mhlanga & 

Moloi, 2020). 

 

For the past years, CC has been used to enable 

financially constrained commercial, and 

educational institutions to upgrade to the most 

recent IT services and tools (Arpaci,2017). 

However, moving to the cloud still imposes many 

challenges such as security, implementation, and 

economic policies as reported by (Alharthi et al., 

2017). In their study, the authors proposed a 

framework for the successful movement to the 

cloud in Saudi Universities and identified the 

factors necessary for the success of the transition.  
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Furthermore, Ashtari and Eydgahi (2017) 

investigated the perceptions of CC by students at 

a University in Southeast Michigan and proposed 

a framework that focused on several variables  

 

 

 

such as IT self-efficacy, perceived cloud ease of 

use, computer anxiety, and user’s perception of 

the usefulness and effectiveness of CC 

applications that have an impact on the cloud 

usage. Their study used TAM to analyze the 

adoption of CC. The problem with TAM is that it 

is not suitable or practices applicable to 

organizations with rules and regulations such as 

Universities and colleges, but for individual use 

and adoption of technology. 

 

The ability of cloud computing to revolutionise 

education is not only recognized by Western 

countries, Rahimah and Aziati, 2017 proposed a 

conceptual framework to highlight the key drivers 

for CC implementation in HLIs in Malaysian. 

Their framework was extracted from the analysis 

they did using the TOE framework and DOI 

theory. Their work addressed the factors that 

affect the decision to adopt CC in the 

administration of several industries. The study 

focused on SaaS (Software as a Service) and 

highlighted the technology, organization, external 

environment, and environmental sustainability as 

the dimensions that could be utilized as guidelines 

to accelerate the implementation process of cloud 

technology in the Malaysian education industry. 

 

Although the literature recorded various digital 

transformation projects, there is limited research 

on the infrastructural challenges and accessibility 

issues specific to rural or under-resourced TVET 

colleges in South Africa which the above 

literature did not highlight or cover. The review of  

 

 

 

 

related work sets the tone for the researcher to 

avoid redundancy and provides evidence and 

rigor, which allows this paper to identify gaps and 

opportunities. As a result, the researcher was able 

to understand the current knowledge and 

practices. Cloud Computing must also be 

explored in under-resourced environments like 

TVET colleges in a developing country like SA. 

 

5. Underpinning theory 

Diffusion of Innovations Theory (DOI) by Everett 

Rogers is particularly relevant to underpin this 

research. According to Amini and Jahanbakhsh 

Javid (2023), this theory explains how, why, and 

at what rate new ideas and technology spread 

through cultures. It provides a framework for 

understanding the adoption of new technologies 

like cloud computing in educational settings 

(Sayginer & Ercan, 2020). Below are the key 

components of DOI observed in this study as 

depicted in Figure 1, 

 

Innovation: In this context, the innovation is cloud 

computing. The characteristics of cloud 

computing—such as relative advantage, 

compatibility, complexity, trialability, and 

observability— influence its adoption in TVET 

colleges. 

 

Communication Channels: How information 

about cloud computing is communicated to 

Figure 1: Key Concepts of Diffusion of Innovation (Carreiro & Oliveira, 2019) 
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educators, administrators, and policymakers 

affects its adoption rate. This includes formal 

communication through professional 

development and informal communication 

through peer interactions. 

 

Time: The process of adopting cloud computing 

technologies follows a time sequence. This 

research examined how quickly TVET colleges 

adopt cloud computing and identified the stages of 

adoption (knowledge, persuasion, decision, 

implementation, and confirmation). 

 

Social System: The social system of TVET 

colleges, including the cultural, social, and 

economic factors, impact the diffusion of cloud 

computing. The research considered how these 

factors facilitate or hinder the adoption process. 

 

The next sections provide how DOI was applied 

based on the objectives of this research. 

 

Applying DOI to the Research using the 

characteristics of innovation depicted in Figure 2  

 

 

 
 

Figure 2: Characteristics of innovation (Sayginer 

& Ercan, 2020) 

 

Relative Advantage: Assessed how cloud 

computing offered superior benefits over 

traditional educational technologies and methods 

in TVET colleges. 

 

Compatibility: Examined the degree to which 

cloud computing aligns with the existing values, 

past experiences, and needs of educators and 

students in South African TVET colleges. 

Complexity: Evaluating the perceived ease or 

difficulty of understanding and using cloud 

computing technologies within the educational 

context. 

 

Trialability: Investigated opportunities for TVET 

colleges to experiment with cloud computing on a 

limited basis before full-scale implementation. 

 

Observability: Looking at the extent to which the 

benefits of cloud computing are visible to others 

in the education community, influencing further 

adoption. 

 

By using the DOI theory, this research provided a 

structured approach to understanding the adoption 

process of cloud computing in South African 

TVET colleges. It helped to identify the factors 

that facilitate or impede this process and offer 

strategic recommendations for promoting 

effective and widespread adoption. 

 

6. Findings and discussions 

This research used DOI to guide the analysis of 

data. The findings revealed that DOI outlines five 

stages of adoption as depicted in Figure 1, through 

which an innovation, such as cloud computing, is 

adopted. Applying these stages to the context of 

enhancing teaching and learning in South African 

TVET colleges provides a framework for 

understanding and facilitating this transition. 

Below are the findings for each stage with their 

conceptual application, presented in threefold. 

I. Knowledge 

At this stage, individuals and institutions become 

aware of the existence of cloud computing and 

gain some understanding of how it functions and 

its potential benefits. Various authors like Amini, 

and Jahanbakhsh Javid (2023); and Carreiro and 

Oliveira (2019) support that professional 

development for TVET educators can emphasize 

the importance of initial awareness and 

understanding of new teaching methodologies and 

technologies. For instance, providing workshops 

and training sessions to introduce educators to 

innovative teaching practices and tools (e.g., e-

learning platforms, and interactive teaching 

methods) is another way of enhancing knowledge 

and skills development. As a result, the key 

challenges and barriers to these teaching 

technologies can be identified through these 

workshops. 

2024 International Conference on Intelligent and Innovative Computing Applications (ICONIC)
7th-9th November 2024, Pearle Beach Resort & Spa, Flic en Flac, Mauritius

Page 33 of 270



The Contextual Application: 

• Awareness Campaigns: The literature 

revealed that to understand the level of cloud 

computing knowledge, TVET colleges must 

conduct workshops, seminars, and informational 

sessions to introduce or reintroduce the concept of 

cloud computing to TVET college administrators, 

educators, and students. 

• Access to Resources: Although most 

TVET colleges lack infrastructural resources, 

providing access to articles, case studies, and 

success stories that highlight the advantages of 

cloud computing in educational settings can 

impact the attitude to adopt the technology.  

• Initial Training: Before any technology is 

adopted and implemented successfully, pilot 

testing must be done. Thus, offering basic training 

sessions to familiarize educators and 

administrators with cloud-based tools and 

platforms can assist in leveraging the benefits of 

the technology.   

 

II. Persuasion 

During this stage, individuals form a favorable or 

unfavorable attitude towards innovation. This is 

influenced by personal interactions, experiences, 

and the observed benefits of technology. 

According to Sayginer and Ercan (2020), 

concerns regarding data security, privacy, 

technical support, and the reliability of cloud 

services are addressed in this stage. It is important 

to note that this stage is crucial as it influences the 

subsequent decision to adopt or reject the 

technology. So, effectively navigating the 

persuasion stage can result in more informed, 

confident, and motivated decision-makers, 

thereby increasing the likelihood of successful 

cloud computing adoption. This, in turn, can 

enhance educational outcomes, operational 

efficiency, and overall institutional innovation. 

 

The Contextual Application: 

• Pilot Programs: Implement pilot projects 

in select TVET colleges to demonstrate the 

practical benefits of cloud computing in teaching 

and learning. 

• Testimonials: Share testimonials and 

positive experiences from institutions that have 

successfully integrated cloud computing. 

• Interactive Demonstrations: Conduct 

hands-on workshops where educators can 

experience cloud computing tools and see their 

impact on teaching efficiency and student 

engagement. 

III. Decision 

At this stage, individuals or institutions decide to 

adopt or reject the innovation after weighing its 

advantages and disadvantages. They consider 

factors such as cost, scalability, accessibility, and 

potential improvements in teaching and learning 

against concerns like data security, privacy, and 

required infrastructure changes. After considering 

all the factors, decision-makers arrive at a final 

decision to adopt or reject cloud computing. 

If the decision is to adopt, a formal adoption plan 

is developed, outlining the steps for 

implementation, resource allocation, and 

timelines. A positive decision to adopt cloud 

computing can lead to significant improvements 

in educational delivery, resource management, 

and overall institutional efficiency. However, this 

stage requires careful consideration of all relevant 

factors to ensure that the decision is well-

informed and supported by a clear understanding 

of the potential impacts and benefits. 

The Contextual Application: 

• Cost-Benefit Analysis: Provide detailed 

analyses showing the potential cost savings, 

efficiency gains, and educational benefits of 

adopting cloud computing. 

• Support from Stakeholders: Engage 

stakeholders, including government bodies, 

educational leaders, and industry partners, to 

provide support and endorsements for the 

adoption of cloud computing. 

• Adoption Plans: Develop and present 

comprehensive plans outlining how cloud 

computing can be integrated into the existing 

infrastructure and curricula of TVET colleges. 

 

I. IV. Implementation 

This stage involves putting the innovation into 

use. It includes installing necessary infrastructure, 

training users, and integrating the technology into 

daily practices. This is where the theoretical plans 

and decisions are put into practical action. 

Without this stage, the adoption of cloud 

computing remains a mere concept. 

 

The Contextual Application: 

• Infrastructure Development: Invest in the 

necessary technological infrastructure, such as 

high-speed internet and cloud storage solutions, to 

support cloud computing. 

• Comprehensive Training: Provide in-

depth training programs for educators and 
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administrators to ensure they can effectively use 

cloud-based tools and platforms. 

• Curriculum Integration: Update and adapt 

the curricula to incorporate cloud-based learning 

activities, assignments, and assessments. 

 

V. Confirmation 

In this final stage, the decision to adopt the 

innovation is reinforced based on its perceived 

benefits and positive outcomes. Continued use 

and support are evaluated. This means that by 

confirming the benefits and addressing issues, this 

stage helps ensure the long-term, sustained use of 

cloud computing within the institution, 

embedding it into the college’s operations 

(Sayginer & Ercan, 2020). 

 

The Contextual Application: 

• Feedback and Evaluation: Collect 

feedback from educators, students, and 

administrators to assess the impact of cloud 

computing on teaching and learning. Use this 

feedback to make necessary adjustments and 

improvements. 

• Ongoing Support: Provide continuous 

technical support and professional development 

opportunities to ensure sustained and effective use 

of cloud computing. 

• Showcasing Success: Highlight success 

stories and measurable improvements in 

educational outcomes to reinforce the benefits of 

cloud computing adoption. 

By following these stages, South African TVET 

colleges can effectively adopt and integrate cloud 

computing technologies, thereby enhancing 

teaching and learning experiences. 

 

7. Conclusion 

The main aim of this research was to explore and 

promote the adoption of cloud computing 

technologies to significantly improve the quality, 

accessibility, and efficiency of education in 

Technical and Vocational Education and Training 

(TVET) colleges in South Africa. The adoption of 

cloud computing presents a significant 

opportunity to enhance teaching and learning 

experience. The study adopted DOI to answer the 

question of how cloud computing can be 

effectively adopted and leveraged to enhance 

teaching and learning in South African TVET 

colleges. Cloud computing offers a range of 

benefits, including improved access to 

educational resources, enhanced collaboration, 

scalability, cost-efficiency, and the potential for 

personalized learning experiences. By leveraging 

cloud-based solutions, TVET colleges can 

overcome many of the challenges they face, such 

as limited physical infrastructure, insufficient 

teaching materials, and the need for flexible 

learning environments (Mhlanga & Moloi, 

2020).The implementation of cloud computing 

can facilitate the integration of innovative 

teaching methods, such as blended learning, 

remote labs, and virtual classrooms, thereby 

expanding the reach and impact of educational 

programs (Nundkumar & Subban, 2018). 

Additionally, cloud computing can enable better 

data management and analytics, allowing for 

more informed decision-making and continuous 

improvement in teaching practices. 

However, the successful implementation of cloud 

computing requires careful planning, stakeholder 

involvement, and addressing challenges such as 

digital literacy, data security, and reliable internet 

connectivity. By adopting a strategic approach 

and fostering collaboration between government, 

educational institutions, and technology 

providers, South African TVET colleges can 

harness the power of cloud computing to drive 

educational excellence and socio-economic 

development. In the future, comprehensive 

Digital Literacy Programs must be developed and 

implemented for both educators and students to 

ensure the effective utilization of cloud-based 

tools and resources. One of the pressing concerns 

with cloud computing adoption is data security, 

so, future studies can develop robust data security 

and privacy measures for TVET colleges to 

protect sensitive information and build trust 

among stakeholders. 
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