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Abstract: This paper examines the strategic implementation of Artificial Intelligence (AI) in 

South African Higher Education (HE) institutions and its potential opportunities and challenges. 

It posits that AI can significantly enhance educational outcomes and administrative efficiency 

in South African HE institutions, but successful integration necessitates addressing 

infrastructure limitations, ethical concerns, and strategic frameworks. The study employs a 

qualitative research methodology using secondary sources. Findings reveal substantial benefits, 

such as improved administrative efficiency, personalized learning, and data-driven decision-

making, often impeded by challenges like inadequate infrastructure, socio-economic disparities, 

and ethical issues related to data privacy and algorithmic bias. The importance of strategic 

planning and frameworks, such as the AI8-Point Model, is emphasized for effective AI 

integration in HE. Recommendations include investing in technological infrastructure, 

developing policies for ethical and privacy concerns, and adopting strategic frameworks. 

Collaboration among policymakers, educators, and technology providers is essential to navigate 

AI integration complexities and enhance educational outcomes and operational efficiency in 

South African HE. 

Keywords: Artificial Intelligence, Higher Education, South Africa, Implementation 

 

1. INTRODUCTION 

Historically, the human species has witnessed the impact of invention since the origins of the internet and 

computer networking in the 19th century which revolutionised the way of life today - impacting various industries 

such as inter alia e-commerce, businesses and education (Department of Communications and Digital 

Technologies (DCDT), 2023). As such, while the world of higher education (HE) has remained relatively stable 

for many years, with the rapid advancements in artificial intelligence (AI) technology, colleges and universities 
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must now reevaluate their existing educational models (Tundrea, 2020). According to Wang'ang'a (2024), AI is an 

overarching term that encapsulates the development of computer systems (i.e., CHAPTGPT, Copilot etc) capable 

of executing intricate tasks that require cognitive abilities akin to those of humans. The traditional educational 

landscape is being challenged and institutions must adapt to this new reality. There are strong indications that AI 

has the potential to deliver more benefits to humanity as compared to any technology introduced in the last century. 

However, the adoption and use of these advanced technologies in the African context remain relatively low due 

to several emerging challenges (Ade-Ibijola and Okonkwo, 2023). These challenges include acquiring the 

necessary skills, the absence of a structured data ecosystem, ethical considerations, government policies, 

inadequate infrastructure and network connectivity (Ade-Ibijola and Okonkwo, 2023). As such, these challenges 

could significantly impact African economic development if left unaddressed (Chatterjee and Bhattecharje, 2023, 

in Wang’ang’a, 2024). 

The potential benefits of any technology are always accompanied by corresponding drawbacks or negative 

consequences (Akinwalere and Ivanov, 2022). It is crucial to mitigate and manage these harms through a 

sustainable planning process that encompasses all levels of society (DCDT, 2023). The emergence of AI can 

transform various industries, including HE (Opesemowo and Adekomaya (2024). The utilization of AI in HE 

institutions in South Africa presents promising solutions to unique challenges, such as resource constraints, 

diverse student populations, and the need for increased access and equity. Furthermore, the South African HE 

landscape is characterized by a complex array of public universities, private institutions, and technical and 

vocational education and training (TVET) colleges, all of which are tasked with not only providing quality 

education but also addressing socio-economic disparities and contributing to national development. By integrating 

AI, administrative efficiency can be enhanced, student services improved, and data-driven decision-making 

supported. Several studies, including those conducted by Opesemowo and Adekomaya (2024) and Funda and 

Piderit (2024), have revealed the potential of AI technologies in South African HE to improve academic 

performance, enhance student learning outcomes, and promote more inclusive and interactive classroom 

environments. AI can enable intelligent learning, increase collaboration, and deliver personalized learning 

experiences tailored to diverse student needs and abilities, leading to better student engagement, motivation, and 

support throughout their learning journey. Despite these benefits and opportunities, scholars have highlighted 

ongoing challenges, such as the potential impact on careers requiring specific skills and ethical concerns. It is 

essential to address ethical matters in AI learning, such as information accuracy, control, and learner privacy, 

(Wang’ang’a, 2024; DCDT, 2023).  

HE institutions should also create environments that allow for the responsible integration of AI technologies 

instead of simply demonizing them (Opesemowo and Adekomaya, 2024; Singh, 2023). In South Africa, the 

adoption of AI in education remains limited (and research indicates a critical need for deeper understanding to 

fully harness its potential benefits. This paper is timely as it aims to provide a comprehensive analysis of the 

opportunities and challenges of AI in HE in South Africa. To achieve this, the paper is divided into six parts. The 

first part is the introduction, which provides the background of the study. The second part is the methodology, 

which outlines the research approach, design, and data collection methods used to achieve the study's objectives. 

The third part is the literature review, which reviews the current literature on the evolution of AI in HE, its role, 

implementations, perception of AI in HE, and ethical considerations. The fourth section is the discussion section, 

which identifies gaps in the existing literature and proposes avenues for future research. The final two sections 

are the recommendations and conclusion. 

 

2. METHODOLOGY 

This paper aims to analyse the challenges and opportunities in the implementation of Artificial Intelligence (AI) 

in South African Higher Education (HE). To add to the increasing body of literature on the incorporation of AI in 

HE, this study adopts a qualitative research methodology to achieve the objectives of the paper. The study utilized 

52

Technium Education and Humanities 
Vol. 9, pp.51-65 (2024)

ISSN: 2821-5079
www.techniumscience.com

https://techniumscience.com/index.php/education/index
https://techniumscience.com/index.php/education/index


unobtrusive secondary sources, which consisted of academic journal articles sourced from various databases such 

as Google Scholar, JSTOR, SCOPUS, university repositories, and ResearchGate. These sources were identified 

using keywords like "AI," "Higher education," Intelligent Tutoring Systems”, “Personalised Learning” and "AI 

implementation." The ultimate goal is to employ these concepts, their components, and their relationships to yield 

meaningful results on the implementation of AI in South African HE institutions, emphasizing both the potential 

advantages and the challenges that require attention. 

  

3. FINDINGS 

3.1.1. The Evolution of AI Applications in Higher Education 

 

Studies suggest that AI has evolved from being an idea restricted to computer experts and IT professionals to 

being a widely used resource across industries and sectors. The evolution of AI and its eventual introduction into 

HE can be characterised by a general lag in the adoption of new technologies by HE institutions globally, as 

discussed by (Rodzi et al. 2023). Figure 1 below is an illustration of the general trajectory and evolution of AI 

globally and the point in time that it meaningfully was introduced to HE. 

 

Figure 1: Timeline of AI in education. 

Source: Randhawa and Jackson (2020) 

 

As Figure 1 depicts, and as Singh (2023), HE institutions globally, introduced AI into HE as a response to large-

scale instances and/or accusations of student plagiarism in assessments. Plagiarism is a long-standing challenge 

for academics that pre-dates the advent of AI.  Upon the introduction of AI in HE academics initially viewed 

popular tools such as CHATGPT with contempt and question its validity and reliability (Singh, 2023). As Rodzi 

et al. (2023) notes, not all institutions of HE introduced AI as a response to plagiarism, as can be seen by examples 

Tsinghua University in Beijing has created an Institute for Artificial Intelligence in Education to research AI 

applications in education and provide AI courses for education professionals (Tahiri, Ismaili, and Bakkali, 2023). 

Similarly, companies like Microsoft have partnered with school districts, such as Tacoma in the USA, to develop 

solutions using recent data from student information systems, including grades, attendance, and health records. 

These data insights help educators predict dropout risks and offer additional support to at-risk students, leading to 

improved graduation rates, with Tacoma's rate increasing from 55% to 78% (University of Pretoria, 2018). Despite 

this, South African HE institutions have not yet found comfort in AI applications. According to Singh's (2023) 

University professors and academics have been wary of incorporating AI into education. However, the study's 

findings indicate that AI or ChatGPT will not be perceived as a threat if HE institutions equip students with the 
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necessary skills to navigate ethical practices in academia. In these cases, AI was implemented to facilitate 

innovative curriculum adaptations (Sanasintani, 2024) and enhance the quality of education (Akinwalere and 

Ivanov, 2022). 

In South Africa, AI in HE was introduced by institutions in different ways and at different points in time. It is 

difficult to identify the very first instance of AI application in HE in South Africa. However, as Lubinga, 

Ramnarain and Tonkin (2023) mention, AI in HE within the South African context has evolved in its own way in 

a very short period of time. According to Mavuso and Olaitan (2024) in recent years, the integration of AI in South 

African HE has gained momentum, particularly in the context of Education 5.0. This technological phase 

emphasizes the importance of technology integration and personalized learning, leveraging data analytics and AI 

to tailor learning experiences. However, the implementation of Education 5.0 in South African HE institutions 

faces significant challenges, including financial constraints and the exacerbation of existing social inequalities. 

The Department of Higher Education and Training (DHET) has initiated a discussion on the impact of the Fourth 

Industrial Revolution (4IR) on HE, involving a diverse group of sector representatives. Key recommendations 

included developing new technical qualifications with a focus on critical thinking and human sciences, upgrading 

TVET facilities and lecturer training for emerging technologies, enhancing data-driven planning by improving 

data quality and sharing within the post-school education and training (PSET) system, and ‘Africanising’ the 4IR 

through relevant policies and curricula (Jantjies, 2020). Studies suggest that to address challenges confronted by 

the HE institutions, South African HE institutions need to invest in technology infrastructure to improve 

accessibility, realign curricula to infuse industry relevance and ethical considerations and empower educators to 

integrate cutting-edge technologies into their teaching and learning. Additionally, collaboration among 

stakeholders is crucial for navigating the ethical and legal implications of AI implementation (Mavuso and Olaitan, 

2024).  

The COVID-19 pandemic has further accelerated the adoption of AI and other technologies in South African HE. 

Institutions had to rapidly transition to virtual learning environments, relying on expert assistance to navigate this 

new landscape. The lessons learned during this period highlight the need for resilience, adaptability, and a 

comprehensive approach to technology integration in HE (du Plessis et al. 2022). Despite these advancements, 

the evolution of AI in South African HE remains limited compared to global trends. Challenges such as lack of 

awareness, undetectable nature of AI-related misconduct, institutional policy gaps, and conceptualisation 

ambiguity persist. To address these issues, South African HE institutions must revisit their policies on intellectual 

integrity, invest in software that detects authenticity, and design student-support-intervention strategies to deter 

AI-related misconduct (Lubinga et al. 2023). This journey and evolution is set to continue to disrupt all aspects of 

HE. Institutions ought to stay at the cutting edge of AI developments globally and in South Africa, as mentioned 

by Mavuso and Olaitan (2024). 

 

3.1.2. Strategic Importance of AI for Enhancing Administrative Efficiency in South African Higher 

Education 

The introduction of AI in recent years has enabled HE institutions and other sectors of the economy to implement 

technological support systems that facilitate decision-making processes in organizations for their success (Funda, 

2023). In HE, the integration of AI into information systems promises to enhance the provision of HE services to 

all stakeholders (Mangundu, 2023). Research indicates that HE institutions, particularly those with high incomes 

and advanced technology infrastructures, have already capitalized on AI and Machine Learning (ML). For 

instance, the University of Derby in the United Kingdom has implemented a system that analyzes data to anticipate 

when students may withdraw from their studies and offers interventions (Funda, 2023). However, the use of these 

systems presents unique challenges, particularly for South African institutions that have not yet explored or 

leveraged the power of AI while also grappling with infrastructure challenges. These challenges, as previously 
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mentioned, include concerns about ethics and privacy related to the quality of data and the need for skilled 

personnel to manage and interpret the outcomes (Funda, 2023). 

Suffice to say, HE institutions can benefit from improving their infrastructure and policies that protect and enhance 

the use of AI. Furthermore, by leveraging AI technological systems, HE institutions can enhance their 

administrative efficiency through the use of decision support systems (Funda, 2023). However, there has been a 

lack of strategic planning and institutional frameworks to effectively harness the potential of AI in transforming 

HE. This has resulted in many institutions adopting AI tools in an ad hoc manner, leading to fragmented and 

inconsistent implementation. The minimal integration of AI into broader educational policies and the absence of 

comprehensive frameworks to guide its adoption highlight this lack of cohesive strategy (Barnes and Hutson, 

2024). 

In the South African HE, AI integration promises to transform institutional practices, tackling challenges from 

student engagement to resource optimization. Studies highlight the need for strategic frameworks tailored to this 

context. Barnes and Hutson (2024) propose the AI8-Point Model (see Table 1), designed to align technological 

advancements with HE administration's unique demands. This model, based on extensive AI and management 

expertise, offers a structured approach to enhance operational efficiency and educational outcomes. It outlines 

four key phases: pre-enrolment beyond and within institutional control, and post-enrolment phases for data 

collection, strategic planning, and outcome monitoring. Each quadrant of the AI8-Point Model includes markers 

for comprehensive data collection, strategic planning, and outcome tracking in areas critical to institutional 

success. These markers cover student aptitude, motivation, marketing strategies, enrolment processes, academic 

support, faculty development, lifelong learning initiatives, and employment outcomes. This approach enables 

institutions to assess and improve operations systematically, facilitating informed decision-making and continuous 

enhancement in education and organizational effectiveness (Barnes and Hutson, 2024). Integrating educational 

research, business strategy, and technology management, the AI8-Point Model offers a cost-effective yet impactful 

implementation strategy, positioning it as crucial in advancing South African HE (Barnes and Hutson, 2024).  

Table 1: The AI8-Point Model Quadrants and Markers in Higher Education 

Quadrant Marker Summary 

Quadrant 1: Pre-

Enrolment 

(Beyond 

Institutional 

Control) 

Marker 01: 

Student Aptitude 

and Preparedness 

Addresses factors influencing student success beyond the institution's 

control, including educational background, academic readiness, and 

foundational skills shaped by prior experiences, socioeconomic conditions, 

and familial educational levels. 

Quadrant 1: Pre-

Enrolment 

(Beyond 

Institutional 

Control) 

Marker 02: 

Student 

Motivation 

Focuses on intrinsic and extrinsic motivators driving students to pursue HE. 

Understanding these factors is crucial for tailoring recruitment and support 

strategies. 

Quadrant 2: Pre-

Enrolment 

(Within 

Institutional 

Control) 

Marker 03: 

Marketing Targets 

and Messages, 

Brand 

Involves strategic marketing efforts to attract prospective students, 

including crafting targeted messages, utilizing data analytics to identify 

potential demographics, and enhancing the university's brand image 

Quadrant 2: Pre-

Enrolment 

(Within 

Institutional 

Control) 

Marker 04: 

enrolment Process 

and Experience 

Covers the entire journey from application to admission, emphasizing user-

friendly portals, clear admission requirements, and efficient administrative 

processes to enhance the applicant experience and increase enrolment rates. 
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Quadrant 3: Post-

Enrolment 

(Within 

Institutional 

Control) 

Marker 05: 

Academic and 

Student Support 

Highlights the importance of providing comprehensive support services 

such as academic advising, tutoring, mental health services, and career 

counselling to ensure student success. 

Quadrant 3: Post-

Enrolment 

(Within 

Institutional 

Control) 

Marker 06: 

Faculty and 

Learning 

Experience 

Focuses on the quality of teaching and the overall learning environment, 

including faculty development programs, innovative teaching methods, and 

technology integration to enhance the learning experience. 

Quadrant 4: Post-

Enrolment 

(Beyond 

Institutional 

Control) 

Marker 07: 

Lifelong Learning 

Emphasizes continuous education and skill development through 

professional development courses, certifications, and access to academic 

resources. Fosters a culture of lifelong learning. 

Quadrant 4: Post-

Enrolment 

(Beyond 

Institutional 

Control) 

Marker 08: 

Employment, 

Labor Market, and 

Health Status 

Recognizes external factors influencing graduates' employment outcomes 

and well-being. Universities can equip students with relevant skills and 

promote health and wellness initiatives, including partnerships with 

industries for internships and career fairs. 

 

In alignment with this perspective, other scholars highlight similar imperatives for developing robust AI models 

within educational settings. For instance, Marojana, Gonçalves, Neto and Camargo (2022) argue that AI 

frameworks are indispensable for enhancing educational delivery and administrative efficiency in diverse global 

contexts. Their findings resonate with those of Barnes and Hutson, emphasizing the universal applicability of AI 

strategies in addressing contemporary educational challenges. Moreover, in the South African context specifically, 

Lubinga et al. (2022) contend that AI-driven innovations are crucial for promoting inclusive and sustainable 

educational practices, thereby reinforcing the urgency for tailored AI models within the region's HE landscape.  

 

3.1.3. The role of AI in curriculum design, personalised learning and adaptive learning systems 

The introduction of AI in education has resulted in significant transformations in multiple aspects of teaching and 

learning. As Zawacki-Richter, Marin and Gouverneur (2019) highlight, AI in Education encompasses various 

areas of academic support, institutional and administrative services, including profiling and prediction, assessment 

and evaluation, adaptive systems and personalization, and intelligent tutoring systems. In the study by Ayodele et 

al. (2023), it was highlighted that AI has emerged as a groundbreaking technology with the potential to 

significantly impact the field of curriculum development and management in education. One of the key 

applications of AI in education is its role in the design and development of curricula. AI facilitates the creation of 

learning content and the development of lesson programs through an entirely new process. Similarly, McBride, 

Peters and Judd (2021) posit that AI technologies can play a significant role in enhancing curriculum design in 

South African HE by developing students' AI understanding, ethics and societal impact analysis skills, community 

building, and leadership development; Utilizing active learning and universal design for learning principles to 

create more inclusive and engaging curriculum materials and Exposing students to diverse AI applications and 

role models.  

According to Sanasintani (2024), HE is confronted with the challenges of global change, which necessitates 

innovative curriculum adaptations. As such, it is crucial for the revitalizing curriculum to continuously evolve in 
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order to remain relevant and responsive to societal dynamics and technological advancements (Sanasintani, 2024). 

In his research, Sanasintani (2024) discovered that students are receptive to a curriculum that incorporates AI as 

it is perceived as innovative compared to those who prefer traditional methods. Needless to say, AI can aid in 

adapting HE curriculums to fulfil the needs of students and society (Aithal and Maiya, 2023). 

There is a growing emphasis on developing students' AI literacy across disciplines. This involves understanding 

algorithmic mechanisms, identifying biases, and using AI tools to solve problems. AI-driven tools are being 

utilized to develop personalized learning experiences that cater to individual student needs, thereby improving 

engagement and learning outcomes. For instance, AI algorithms can analyze student data to identify learning 

patterns and provide tailored recommendations for course materials and activities (Zawacki-Richter et al., 2019). 

Additionally, AI can assist educators in creating adaptive learning environments that adjust in real time to student 

performance, ensuring that learners receive immediate feedback and support (Chen, Zou, Cheng and Xie, 2020). 

The use of AI in curriculum design also extends to predictive analytics, which helps institutions anticipate student 

performance and retention issues, allowing for proactive interventions (Nguyen et al., 2021). AI can streamline 

administrative tasks, such as grading and scheduling, thereby freeing educators to focus more on student 

interaction and curriculum development (Guan et al., 2020). 

Moreover, AI is changing the way learning is structured in HE. For example, AI also facilitates the creation of 

more engaging and interactive learning experiences. Through natural language processing (NLP) and machine 

learning techniques, AI can develop conversational agents or chatbots that provide personalized assistance, answer 

questions, and offer guidance. These virtual tutors can simulate one-on-one interactions with human instructors, 

making learning more accessible and responsive (Woolf et al., 2013). Moreover, AI can enhance collaborative 

learning by forming study groups based on students' complementary skills and knowledge, fostering a more 

supportive and effective learning environment. In the same vein, one of the significant advantages of AI in 

adaptive learning is its ability to offer personalized learning pathways. For instance, if a student struggles with a 

particular concept, the system can present alternative explanations, varied practice exercises, and supplementary 

materials until the concept is mastered (Nkambou, Bourdeau and Mizoguchi, 2010). Conversely, if a student 

demonstrates proficiency in a topic, the system can introduce more advanced materials to keep the learner 

challenged and engaged. This adaptability ensures that all students, regardless of their starting point, can progress 

at their own pace and achieve their full potential. 

Despite the progress that has been made, the integration of AI into curriculum design to advance personalised 

learning and adaptive learning systems is not without its challenges. Issues such as data privacy, algorithmic bias, 

and the possibility of diminished human involvement in educational decision-making must be carefully considered 

during implementation (Holmes et al., 2021). It is also important to remember that the reliance on AI should not 

diminish the crucial role of human oversight and educators in guiding and mentoring students (Luckin et al., 

2016). As AI continues to advance, it is vital to establish frameworks that balance technological innovation with 

ethical considerations and human-centred approaches. Additionally, the effectiveness of these systems depends on 

the quality of the underlying algorithms and the accuracy of the data they process. Therefore, ongoing research 

and development are necessary to enhance the capabilities and reliability of AI-driven adaptive learning systems. 

 

3.1.4. Challenges and resistance to AI adoption in South African Higher Education 

South African HE institutions have encountered a range of challenges in recent years, including financial exclusion 

expressed through the #Feesmustfall movement and the rapid challenges presented by COVID-19, which forced 

institutions to adapt or succumb to transformational deficiency (Woldegiorgis, 2022). Despite the various 

discussions on the opportunities and challenges of AI adoption, the integration of AI technologies in HE in South 

Africa faces several obstacles, including resistance from faculty and staff. One of the primary concerns is the lack 

of adequate infrastructure and resources. For example, many South African universities and TVET colleges, 

particularly those in rural areas, struggle with insufficient technological infrastructure, which impedes the 
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effective implementation of AI systems (Czerniewicz et al. 2020). This technological gap creates a significant 

barrier, as reliable internet access and modern computing facilities are prerequisites for leveraging AI in education. 

Moreover, HE institutions struggle with a significant digital skills gap, both among faculty and students, which 

hinders the effective integration and utilization of AI technologies (Lubinga, Maramura and Masiya, 2023). 

Research conducted by Lubinga et al. (2023a) on the implementation of the Fourth 4IR in South African HE 

institutions revealed that 4IR adoption is influenced by not only perceptions, but also by practical obstacles such 

as inter alia conflicting global views on the 4IR, the complexity of conceptualizing 4IR, and the digital skills gap 

in HE institutions. To address these challenges and recognize the value of 4IR in HE institutions, the authors 

recommend that institutions understand the educational implications associated with 4IR. Another significant 

hurdle is the resistance stemming from a lack of understanding and awareness of AI's potential benefits. Faculty 

and staff may be reluctant to adopt AI technologies due to unfamiliarity with these tools and a fear of the unknown. 

This resistance is often exacerbated by inadequate training and professional development opportunities that would 

enable educators to integrate AI effectively into their teaching practices (Lubinga et al. 2023a). The apprehension 

is not only about learning new technologies but also about the potential displacement of traditional teaching roles 

and the perceived threat of AI replacing human educators. 

According to Lubinga, Ramnarain, and Tonkin (2023), one of the challenges is the ambiguity in the existing 

policies and regulations on AI and other emerging technologies, which leads to barriers to implementation. This 

is further worsened by the fact that South Africa has no legislation or regulatory framework to govern the use of 

AI. This leaves the reliance on regulations such as the Protection of Personal Information Act (POPIA), the 

Consumer Protection Act, the Electronic Communications Act, and the Electronic Communications and 

Transactions Act serving as data protection legislation (Sulaiman, Olen, and Bezuidenhout, 2024). According to 

Kwet (2019), concerns about data privacy and ethical implications also contribute to resistance against AI 

adoption. Faculty and staff are concerned about how student data is collected, stored, and used by AI systems as 

well as the ethical standards concerning academic writing (i.e., plagiarism and cheating) (Lubinga et al. 2023b). 

There is fear that the use of AI might infringe on student privacy and lead to the misuse of sensitive information. 

The cost of implementing AI technologies presents a significant challenge. Budget constraints in many South 

African HEIs limit their ability to invest in advanced AI systems and the necessary support infrastructure 

(Czerniewicz, 2020). Financial limitations also affect the ability to provide continuous training and support for 

faculty and staff, crucial for the successful adoption and integration of AI technologies. Furthermore, resistance 

can be attributed to a lack of institutional support and clear strategic direction regarding the integration of AI in 

education. Without strong leadership and a well-defined plan, efforts to adopt AI can appear fragmented and 

unsustainable, leading to scepticism among faculty and staff about the long-term viability of such initiatives 

(Valle-Cruz, Garcia-Contreras and Munoz-Chavez, 2024). 

AI in education is still an untapped resource or rather a “sleeping giant” (Akinwalere and Ivanov, 2022). 

Aknwalere and Ivanov believe that significant AI breakthroughs in teaching and learning are unlikely to come 

from mainstream HE institutions. To address this, more collaboration is needed, with a focus on knowledge 

sharing (Akinwalere and Ivanov, 2022). This shift in approach could reshape how AI is perceived, especially as 

many South African HE institutions are striving to establish themselves in the 21st century. Some are lagging in 

important indicators for a successful digital transformation due to a shortage of digital and technological skills, as 

well as low levels of academic achievement (Lubinga et al., 2023a; Akinwalere and Ivanov, 2022). Akinwalere 

and Ivanov (2022) argue that there is a pressing need for greater insight into how countries navigate this ever-

changing landscape to facilitate discussions and encourage the adoption of comprehensive perspectives on AI in 

education. 

3.1.5. Perceptions of AI in Higher Education 

The advent of new technologies often generates user uncertainty due to unfamiliarity and lack of knowledge. 

Roberts et al. (2013) in Petricini, Wu, and Zipf (n.d.) illustrate this with calculators, which initially caused 
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uncertainty but eventually became universally accepted. Petricini et al. argues that despite AI's use in education 

and cultural narratives, current rhetoric, especially in pop culture, dichotomizes AI as either messianic or 

apocalyptic, failing to reflect its realistic potential in education. They argue that calculators still require 

interpretation and contextualization, prompting instructional shifts. Similarly, AI tools in classrooms could refocus 

teaching methods and assessments to leverage their benefits. However, AI tools can generate human-like content, 

as also noted by Luckin et al. (2019), making comparisons with calculators difficult. Unlike calculators, which 

required manufacturing and purchase, ChatGPT's capabilities are limited only by internet access (Petricini et al. 

n.d.). Anxiety about AI in education stems from the possibility of AI regarding humans as adversaries, which has 

resulted in apprehensions about AI-initiated cyber assaults and the propagation of unverified information, 

ultimately leading to widespread misinformation (Timea and Veres, 2023). 

Despite this, AI tools such as ChatGPT, Appen, Grammarly, QuillBot, and Notion AI have become increasingly 

popular among students and faculty staff (Zhou, Zhang, & Chan, 2024). Current literature highlights that faculty 

members' perceptions of AI are often mixed, reflecting a balance between recognizing its potential benefits and 

grappling with its impact on their roles and the educational process. For instance, recent research by Ofosu-

Ampong (2024) on lecturers' use of AI-powered tools and the factors that influence the acceptance of AI in 

teaching and learning in universities revealed that over two-thirds (84%) of lecturers are willing to accept AI for 

their students, while 16% stated non-acceptance of AI for students. Factors such as years of teaching experience, 

institutional support for AI use, and attitude towards AI proved to be significant predictors of AI acceptance in 

education. Key factors influencing lecturers' acceptance of AI for their students include perceived pedagogical 

affordances, organisational policies and incentives, perceived complexity and usability, and socio-cultural context. 

On one hand, faculty members view AI as a tool that can enhance teaching by providing insights into student 

performance, automating administrative tasks, and enabling more personalized instruction (Holmes et al., 2021). 

On the other hand, there is resistance due to concerns about job security, the potential devaluation of the teaching 

profession, and the fear that AI might replace human educators. Faculty members also worry about the reliability 

of AI systems and the potential for biases in AI algorithms that could negatively impact student outcomes (Baker, 

Smith & Anissa, 2019). 

Students generally view AI technologies with optimism, recognizing their potential to improve learning 

experiences and provide personalized support. According to research conducted by Zhou et al. (2024), students 

perceive benefits such as increased productivity, personalized learning, and enhanced linguistic capabilities 

resulting from AI integration. Similarly, Kumar and Raman (2022) found that students hold the belief that AI can 

be effectively utilized in teaching, learning, and academic administration processes, but should not be employed 

in certain processes such as admissions, examinations, and placements. Zhou et al. (2024) also highlighted student 

concerns, including academic integrity, over-reliance on AI, and the need for clear usage guidelines. Zawacki-

Richter et al. (2019) echoed these concerns, stating that students express anxieties about data privacy and the 

ethical use of their personal information. They grapple with the collection, storage, and usage of their data, as well 

as the potential for misuse or breaches. Importantly, students' perceptions of a technological innovation, such as 

GenAI, can influence their willingness to use the tool and, consequently, its integration into the learning process 

(Chan and Hu, 2023). 

According to Ofosu-Ampong (2024), HE institutions can create a more favourable environment for the adoption 

of AI by addressing teacher concerns with supportive policies, user-friendly interfaces, and alignment with 

pedagogical goals. Chan and Hu (2023) also emphasize the importance of understanding students' perceptions and 

addressing their concerns to develop well-informed guidelines and strategies for the responsible and effective 

implementation of GenAI tools, ultimately enhancing teaching and learning experiences in HE. The perceptions 

of AI among students, faculty and administrators in HE is characterized by a complex interplay of optimism and 

concern. While there is widespread recognition of the potential benefits of AI in enhancing educational 

experiences and operational efficiency, there are also significant concerns regarding data privacy, ethical 

implications, job security, and the need for substantial investment and support. To address these concerns, 
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transparent communication, ethical guidelines, and comprehensive training will be essential for the successful and 

sustainable integration of AI in HE. 

 

3.1.6. The Impact of Intelligent Tutoring Systems and Personalized Learning in the South African Higher 

Education 

According to Jantjies (2020), adaptive and personalized learning systems have long been utilized to deliver 

tailored educational experiences to students, leveraging their unique learning preferences and historical data on 

individual learning abilities. One significant application of AI in education is through intelligent tutoring systems 

(ITS), which employ advanced algorithms to customize learning methods based on student needs (Akyuz, 2020). 

These systems utilize learning analytics to monitor student progress and behaviours, offering personalized content, 

feedback, and support that cater to diverse learning styles and preferences (Funda, 2020). 

The development of advanced ITS has been a driving force in educational innovation, aiming to enhance learning 

outcomes by adapting teaching strategies to individual student needs (Akyuz, 2020). Despite significant 

investments in educational technology in regions like North America and Europe, Sub-Saharan Africa, including 

South Africa, has yet to embrace ITS initiatives (Buliva, 2019) fully. Early South African examples, such as the 

Dr Maths project by the CSIR, have demonstrated the potential of personalized tutoring supported by AI-driven 

language clarification and topic identification, aimed at improving mathematics education (Jantjies, 2020). 

AI-powered educational technologies not only automate assessments and administrative tasks but also enable 

educators to focus more on fostering critical thinking and innovation among students (Majorana et al., 2022). For 

instance, at Deakin University in Australia, IBM Watson-powered chatbots provide real-time support to students 

on academic and administrative queries, showcasing AI’s role in enhancing student engagement and institution 

management (Majorana et al., 2022). This transformative potential suggests a strategic direction for future 

technological integration in HE , emphasizing the need for broader adoption of AI to optimize learning 

environments globally (Majorana et al., 2022). 

3.1.7. The Success and Challenges of Implementation of Artificial Intelligence Applications in Higher 

Education 

AI's integration, utilization and acceptance by educational policymakers and academics can lead to increased 

student engagement, which in turn reduces the probability of dishonest practices (Ali, Alami, Aslmairat and 

AlMasaeid, 2024). The benefits of AI in HE includes personalized learning that caters to each student's 

preferences, allowing them to learn at their own pace and control iterations to enhance their understanding of the 

subject matter (Akinwalere and Ivanov, 2022). To leverage AI applications and systems for administrative 

efficiency and improved student engagement outcomes in South African HE institutions, it is essential to 

comprehend the various aspects of AI applications currently employed in global and local HE institutions. In the 

following section, we explore some of the instances of success and challenges of AI application implementation 

in the HE sector. 

• The success of implementation of Artificial Intelligence Applications in Higher Education 

Studies suggest that the implementation of AI in HE has shown significant promise globally and locally (Funda, 

2023). AI tools have enhanced the personalisation of learning, enabling adaptive learning platforms to tailor 

educational content to individual student needs (OECD, 2023). This approach has led to improved learning 

outcomes as students receive targeted support and resources aligned with their learning pace and style (Zawacki-

Richter et al. 2019). In the context of administrative efficiency, AI applications have revolutionised HE 

management. AI-powered chatbots and virtual assistants streamline administrative tasks such as enrolment, 

scheduling, and student inquiries, significantly reducing the workload on staff (Dash and Bhoi, 2024). AI has 

indeed facilitated innovative teaching and learning methods. AI-powered virtual and augmented reality (VR/AR) 
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applications offer immersive learning experiences that make complex subjects more accessible and engaging for 

students (Zouhri and EL Mallahi, 2024). 

In the South African HE context, AI applications have shown the potential to address unique challenges. AI-driven 

solutions have been employed to improve access to education, particularly in remote and underserved areas. AI-

powered online platforms offer flexible learning opportunities for students who may not have access to traditional 

classroom settings (Funda and Piderit, 2024). Furthermore, AI analytics have been used to identify and support 

students who are at risk of dropping out, helping to improve retention rates (Zouhri and EL Mallahi, 2024). These 

successes indicate that AI can play a crucial role in enhancing educational equity and quality in South Africa. 

 

• The Challenges of Implementation of Artificial Intelligence Applications in Higher Education 

Research indicates that the high costs of AI technologies hinder their widespread adoption in HE, especially in 

developing nations like South Africa. A review of AI applications in South African HE shows that AI solutions 

can improve accessibility and support students, but the significant financial resources required for their 

implementation and maintenance pose a major challenge for many institutions (Funda and Piderit, 2024). 

Additionally, the review highlights that the "digital skills gap" and the complexity of understanding 4IR 

technologies, including AI, are further obstacles for institutions (Lubinga et al. 2023). Developing the necessary 

infrastructure, training faculty, and ensuring the continuous upkeep and upgrades of AI systems demand 

substantial and ongoing financial investments, which may be difficult for resource-limited universities to manage. 

One of the primary obstacles to integrating AI into HE is the ethical and privacy concerns that arise. The use of 

AI in education involves the collection and analysis of copious amounts of student data, which can lead to issues 

regarding data privacy and security (Huang, 2023). As such, it is essential to ensure that AI systems adhere to data 

protection regulations and ethical standards, albeit this can be a complex and resource-intensive endeavour. In 

South Africa, the implementation of AI in HE faces additional challenges related to infrastructure and digital 

literacy. In many institutions in South Africa, particularly those in rural areas, there is inadequate technological 

infrastructure and limited internet connectivity, which hinders the effective deployment of AI tools and limits their 

accessibility to all students. Moreover, there is a pressing need to enhance digital literacy among both students 

and educators to ensure they can effectively utilize AI technologies. Without sufficient training and support, the 

full potential of AI in education may not be realized. 

In addition to pedagogical challenges associated with integrating AI into existing educational frameworks, 

educators must consider innovative approaches like the AI8-Point Model proposed by Barnes and Hutson (2024). 

Adapting teaching methods to effectively incorporate AI tools necessitates ongoing professional development and 

learning. Resistance to change and concerns about AI potentially replacing educators can hinder successful 

implementation of these technologies. Particularly in South Africa, where educational disparities are significant, 

it's crucial to ensure that AI enhances rather than substitutes human educators. This approach is vital for upholding 

educational quality and catering to the diverse needs of students. 

 

4. DISCUSSION 

The findings of this study highlight both the immense potential and significant challenges associated with 

implementing AI in South African HE. AI's ability to enhance administrative efficiency, personalize learning 

experiences, and provide data-driven insights is undeniable. It tends to be the case that by automating routine 

tasks, AI can free up resources and time, allowing educators to focus more on teaching and student engagement. 

The adaptive learning systems facilitated by AI can cater to diverse student needs, improving academic outcomes 

and supporting lifelong learning initiatives. This capability is particularly beneficial in South Africa, where 

educational disparities and resource constraints are prevalent.  
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However, the adoption of AI in South African HE is fraught with challenges. For Funda and Piderit (2024) one of 

the primary obstacles is the lack of infrastructure and technological resources in many institutions. This issue is 

exacerbated by socioeconomic disparities that limit access to the necessary tools and technologies. Additionally, 

there are significant concerns regarding the ethical implications of AI, including data privacy, the potential for 

bias in AI algorithms, and the impact on employment within the education sector. Addressing these ethical 

concerns is crucial to ensure the responsible and equitable integration of AI in HE. 

Another critical challenge is the need for comprehensive strategic planning and institutional frameworks to guide 

the implementation of AI in HE. Currently, many South African institutions adopt AI tools in an ad hoc manner, 

leading to fragmented and inconsistent applications. This paper argues that there is a pressing need for tailored 

strategic frameworks, like the AI8-Point Model, which can align technological advancements with the unique 

demands of HE administration in South Africa. Therefore when HE institutions develop robust policies and invest 

in infrastructure and training, South African HE institutions can better harness the potential of AI to enhance 

educational outcomes and operational efficiency. 

 

5. CONCLUSIONS 

The implementation of AI in South African HE presents both remarkable opportunities and formidable challenges. 

The potential benefits of AI, such as enhanced administrative efficiency, personalized learning experiences, and 

improved data-driven decision-making, are significant. These advantages can play a crucial role in addressing 

some of the unique challenges faced by South African HE institutions, including resource constraints and the need 

for increased access and equity. However, realizing these benefits requires overcoming substantial hurdles related 

to infrastructure, ethical considerations, and strategic planning. 

To fully harness the potential of AI in South African HE, institutions must adopt a comprehensive and strategic 

approach. This includes investing in technological infrastructure, developing robust policies to address ethical and 

privacy concerns, and creating strategic frameworks to guide the implementation of AI. Collaboration among 

stakeholders, including policymakers, educators and technology providers, is essential to navigate the complex 

landscape of AI integration in education. In the end, when addressing these challenges and leveraging the 

opportunities presented by AI, South African HE institutions can significantly enhance their educational offerings 

and contribute to national development. 

We ought to understand that as educational leaders, academics and policy makers, our bravery in embracing AI 

generally, in HE will determine our role in leveraging AI as a tool for leading. Accordingly, the fear of the unknown 

is a dangerous emotion in embracing AI and must be managed responsibly. 
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