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Abstract

South African private higher education institutions (PHEIs) face several challenges when integrating
artificial intelligence (Al) into their academic quality management frameworks. These challenges
revolve around safeguarding academic integrity, acting ethically, and staying up to date with regulatory
changes. To respond, the study takes a conceptual lens to examine how artificial intelligence can be
embedded within the Quality Management System (QMS) of South African private higher education
institutions. The intention is to connect everyday institutional practice with a framework that supports
quality assurance while remaining sufficiently flexible to support future research and policy
development. Drawing on existing theory and current scholarship, the framework demonstrates how
Al can be integrated into sensitive areas, such as student assessment, personalised learning, and
research. In doing so, it extends theoretical understanding while providing practical guidance for
educational leaders and policymakers. The resulting framework bridges international approaches to Al
integration with South Africa’s quality-assurance environment, providing a foundation for subsequent
empirical testing in emerging higher-education contexts.
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1. Introduction

South African Private Higher Education Institutions (PHEIs) are under pressure from the incoming
Policy for the Recognition of Institutional Types to demonstrate quality educational offerings, fitness of
purpose and fitness for purpose, and compliance during institutional audits, while managing the rapid
adoption of generative Al in teaching, assessment, and administration [1,2]. Whilst automating
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workloads carries value, it should not be the sole reason for deploying Al; it should be integrated in a
way that strengthens governance practices, upholds POPIA, and noticeably enhances student success
[3,4].

However, integrating Al in South African private higher education institutions (PHEIs) presents
challenges unique to the context and ecosystem, including resource constraints, rapidly evolving
regulations, and expectations for customised education aligned with industry standards.

This conceptual exploration yields a framework applicable to the private higher education sector in
South Africa, aligning Al with institutional strategic objectives to ensure its ethical use and enhance
operational efficiency and academic excellence.

2. Literature Review

2.1. Theoretical Background to Artificial Intelligence

Artificial intelligence (Al) is revolutionising education by enriching the learning journey for both
students and teachers [5]. These amazing technologies tap into essential elements of human reasoning
and problem-solving, making our daily experiences more engaging and effective. Within education, Al
is usually described in two broad forms: narrow Al, which manages specific functions such as adaptive
learning or feedback tools, and general Al, a theoretical idea referring to systems that could one day
match human flexibility of thought.

Generative applications now extend this work by producing customised learning materials, ranging
from adaptive quizzes to multilingual resources, that can make lessons more engaging and accessible
for diverse student groups [6,7].

2.2. Theoretical Frameworks for Al in Education

The successful integration of Al into education relies on multiple theoretical frameworks, adopted
and contextualised for the unique nature of education and learning. Socio-Technical Systems Theory
emphasises the importance of balancing technical features with social and pedagogical goals,
promoting equity and inclusivity in Al-based education [8]. Critical Pedagogy questions the neutrality
of Al, positing that algorithms often reflect and reinforce existing power structures and biases.

Against this backdrop, educators are urged to remain vigilant about the impact of Al on fairness,
particularly with respect to assessment biases [9]. The Human-Computer Interaction (HCl) approach
fosters positive interactions among students, teachers, and technology, thereby positioning the
institution in the competitive landscape by focusing on the design of Al systems that are user-centric,
trustworthy, usable, and transparent, thereby enhancing institutional competitiveness [10].

2.3 Empirical Examples and Ethical Implications

Examples of Al's practical role in education include platforms such as DreamBox and Knewton, which
use Al in their adaptive learning systems to personalise education for individuals. However, these
platforms also expose ethical challenges related to transparency, as algorithmic biases embedded in
their data-driven processes risk perpetuating inequalities.

Ethical concerns are illustrated by cases such as the UK's Universities and Colleges Admissions
Service (UCAS), where an algorithm used for admissions administration unintentionally disadvantaged
students from lower socioeconomic backgrounds [11]. In South Africa, strict compliance with the
Protection of Personal Information Act (PoPIA) is essential to safeguarding data privacy. Consequently,
institutions need to implement robust data protection measures to uphold ethical standards and
reinforce public trust [12]. At the same time, educators need to weigh the visible advantages of Al

58



01/2026 Business & IT

against the strengths of human-led teaching. Educators are working to harness the benefits of Al while
maintaining the human qualities of teaching, discussion, empathy, creativity, and authentic interaction
that sustain learning as a human experience [13].

2.4 Emerging Applications and Global Impact

Globally, Al is extending its reach beyond traditional educational boundaries into lifelong learning
and policymaking. Al-driven platforms offer personalised learning prospects, enabling learners to
adapt to rapidly evolving industry demands and effectively address skill gaps [14]. In some countries,
such as Estonia, Al is harnessed to catapult educational innovation, thereby achieving economic
efficiencies while confronting ethical and data privacy challenges. These global case studies provide
valuable insights for South African institutions, which can identify and further adjust such innovations
to address local challenges, such as limited resources and complex regulatory compliance
requirements [15].

2.5 The Impact of Al on Higher Education

Most notably during the COVID-19 pandemic, Al's influence in higher education intensified, as it
became a key strategic lever for educational institutions worldwide to ensure continuity and enhanced
delivery, particularly in personalised instruction, assessment, and student management systems [16].
Indicative of Al's value in enhancing the quality of education and advancing institutional
competitiveness are Al applications, such as intelligent tutoring systems and predictive analytics, which
have gained prominence. This notable trend highlights a shifting landscape in Al research leadership,
particularly amid China's impressive ascent, and, more significantly, it foreshadows the growing global
acceptance of Al in higher education [17].

2.6 Al and Quality Management Systems (QMS) in Education

In South African private higher education institutions, the strategic integration of Al into Quality
Management Systems (QMS) is crucial, given resource limitations and regulatory complexities.

Al tools facilitate administrative efficiency, streamline compliance with accreditation requirements,
and enable data-driven decision-making, aligning closely with the Council on Higher Education’s
frameworks that advocate for institutional self-regulation and autonomy [1]. Moreover, the
personalised educational experiences enabled by Al not only enhance student outcomes but also
provide institutions with a competitive advantage in attracting and retaining students [18].

2.7 Theoretical Integration and Critical Analysis

When it comes to understanding the impact of Al on education, the frameworks of Socio-Technical
Systems Theory and Critical Pedagogy stand out. Socio-Technical Systems Theory encourages us to
examine both the social and technical aspects of Al to ensure it aligns with our institutional goals,
ultimately promoting fairness and integrity [19]. On the other hand, Critical Pedagogy delves into the
power dynamics and biases inherent in Al, emphasising the need for transparency and justice in its
application. Additionally, perspectives from Human-Computer Interaction (HCI) emphasise the
importance of designing Al interactions that are intuitive and clear, align with the values of our
institutions, and meet users' needs, which is essential for promoting a fair and effective educational
environment [10].
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2.8 Global Implementation and Ethical Considerations

The implementation of Al in education varies significantly worldwide, influenced by diverse cultural,
political, and economic contexts. For instance, China has aggressively advanced Al in education, while
adoption has been slower in regions with resource constraints or regulatory barriers [20]. Ethical issues
remain central globally, including concerns about privacy, algorithmic bias, and the digital divide. The
absence of universally adaptable ethical guidelines further complicates the implementation of Al,
highlighting the importance of context-sensitive ethical frameworks tailored to local realities [21].

2.9 Case Studies and Emerging Trends

Recent global trends indicate Al’'s growing significance in lifelong learning and education policy,
helping learners continually adapt to dynamic employment markets through personalised educational
pathways [22]. In South Africa, where aligning education with labour market needs is particularly
crucial given high unemployment rates, Al's predictive analytics capabilities are essential for enabling
institutions to rapidly and effectively adapt their curricula [23]. Furthermore, Al provides policymakers
with valuable data-driven insights, particularly beneficial for resource allocation and strategic
educational planning in underserved regions.

2.10 Challenges and Opportunities in Quality Management Systems

While integrating Al into educational QMS presents obvious opportunities, related to learning
personalisation, operational efficiencies, and, implicitly, revenue implications, as well as enhanced
compliance, several challenges prevail. These include the financial and technical complexities of
implementation, especially pronounced within resource-constrained South African PHElIs.

Ethical considerations, including fairness, transparency, and potential biases in Al systems, also
remain critical. Hence, institutions must adopt balanced approaches, employing comprehensive and
context-sensitive frameworks that ensure Al integration contributes positively to educational equity,
quality, and the broader institutional mission [24].

By integrating these theoretical perspectives, the study situates Al beyond an innovative form of
technology and as a socio-pedagogical mechanism of transformation within institutional quality
systems, a dimension currently underexplored in scholarship.

Problem Statement

Integrating Artificial Intelligence (Al) into Quality Management Systems (QMS) within South African
private higher education institutions (PHEIs) requires more than mere technical implementation; it also
necessitates a holistic transformation of traditional academic management practices. This complex
integration involves striking a balance between innovation and the preservation of academic integrity,
while adhering strictly to ethical standards [24].

Sensitive academic domains, such as student assessment, personalised learning, and scholarly
research, are particularly vulnerable to Al-related risks, including unintended bias propagation and
privacy infringements, which can potentially undermine educational quality and equity [9,21].

Given these risks, this research underscores the importance of developing a robust framework to
strategically guide the responsible and ethical integration of Al into QMS. The significance of this study
lies in its potential to drive meaningful institutional change, ensuring transparency, moral
accountability, and academic rigour. These are crucial factors in maintaining educational credibility
[25]. Furthermore, this exploration makes a significant contribution to global scholarly discourse,
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particularly in the context of emerging economies and diverse educational settings. By critically
synthesising existing literature and bridging educational theories with Al frameworks, this study offers
a novel theoretical perspective that enriches global conversations on Al’s role in higher education [26].

Several studies have interrogated the role of Artificial Intelligence (Al) in education; however, very
few have systematically explored its integration into Quality Management Systems (QMS) within South
African Private Higher Education Institutions (PHEIs). The novelty of this study lies in its contextual
focus and the theoretical synthesis of Socio-Technical Systems Theory, Critical Pedagogy, and Human-
Computer Interaction principles, which proposes a multi-level conceptual framework.

This framework establishes the foundation for empirical validation in subsequent qualitative and
qguantitative phases of the broader doctoral study, thereby ensuring conceptual coherence and
cumulative scholarly contribution. Building upon these identified challenges and theoretical gaps, this
study advances a novel conceptual contribution.

3. Objective of the Study

The objective of this study is to develop a theoretical framework for the strategic integration of
Artificial Intelligence (Al) into the academic Quality Management Systems (QMS) of South Africa’s
private higher education institutions (PHEIs).

4. Research Methodology

4.1 Research Approach

This study adopted a conceptual review design to synthesise contemporary scholarship and policy
on the integration of Artificial Intelligence (Al) into Quality Management Systems (QMS) within South
African Private Higher Education Institutions (PHEIs). A conceptual review is appropriate when the
purpose is to develop theoretical and procedural insight rather than test empirical hypotheses [27] (p.
334). The review was guided by a pragmatic paradigm, recognising multiple realities and valuing both
interpretive and regulatory perspectives [28] (pp. 6-8). The approach combined a thematic synthesis of
peer-reviewed studies with an analysis of national policy instruments, ensuring relevance to South
Africa's current audit and quality assurance environment [1] (pp. 4-7), [2] (pp. 10-14).

4.2 Research Design

This exploration employed a critical synthesis of existing literature, drawing on established scholarly
insights to identify relevant themes, theoretical foundations, and practical considerations essential to
the framework's development [29,30]. Key areas of analysis included Al-enhanced teaching and
learning, student assessment, data privacy, ethical issues, and Al literacy among faculty and students.
These dimensions were selected due to their prominence in contemporary literature. The key areas of
analysis included Al-enhanced teaching and learning, student assessment, data privacy, ethical issues,
and Al literacy among faculty and students. These dimensions were chosen due to their prominence in
the current literature and their relevance to the specific challenges faced by South African PHEIs, such
as resource limitations, regulatory issues, and educational disparities [31,32], constraints, regulatory
complexities, and educational inequalities [31,32]. By integrating theoretical perspectives with
practical insights, the proposed framework offers a tailored, context-sensitive guide for the responsible
implementation of Al technologies within South Africa’s higher education landscape.
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4.3 Data Extraction Procedure

4.3.1 Data Sources, Collection, and Review Processes

This conceptual exploration critically synthesises recent advances in Artificial Intelligence (Al) and
their integration into Quality Management Systems (QMS) within higher education, with particular
focus on South African private higher education institutions (PHEIs). Drawing on diverse scholarly
sources, including peer-reviewed journals, government publications, and relevant legislation, the
study identifies key themes, institutional challenges, and opportunities to foster innovation and
theoretical advancement.

The literature was systematically sourced from reputable academic databases and platforms,
including Google Scholar, EBSCOhost, SpringerLink, Emerald, Taylor & Francis, IEEE Xplore, SSRN, 1SI
Web of Knowledge, IBSS, Wiley Online Library, and Elsevier (ScienceDirect).

»n o«

Targeted searches emphasised keywords like “Al integration,” “Quality Management Systems in
Higher Education,” “Ethical considerations in Al-based assessments,” and “Curriculum development for
Al education.” Boolean operators ("AND"; "OR") were employed to enhance search precision and
comprehensiveness.

The literature selection adhered to strict inclusion criteria: recent publications (within five years),
peer-reviewed articles from high-impact journals, English-language publications, and alignment with
the themes of Al, QMS, educational innovation, and ethics.

Conversely, studies that focused solely on technical aspects of Al, such as algorithmic computations,
were excluded. Recognising the rapid growth of Al and the limited research in South Africa, we have
included insightful global studies to enhance our understanding and relevance.

By systematically integrating insights from current and credible academic sources, this exploratory
study establishes a robust theoretical foundation. Consequently, the study offers a contextually
relevant framework for responsibly integrating Al into QMS that addresses the distinct educational
challenges faced by South African PHEIs [23,33,34].

4.4 Description of Analysis

Initially, 336 articles were identified based on alignment with the study’s theoretical objectives.
From these articles, which were duplicates or had limited relevance to the study, were removed, and
116 were purposefully selected through database searches, due to their substantial contributions to
key themes, particularly the integration of Al, the considerations around ethics, and the blueprinting of
Quality Management Systems (QMS) in higher education. A thematic synthesis was conducted to
identify recurring themes and theoretical insights within this selected literature. Central themes were
categorised into operational efficiency, ethical considerations, and regulatory compliance [35]. The
analysis employed both deductive reasoning, informed by existing theoretical frameworks, and
inductive reasoning, which allowed new insights to emerge organically.

Furthermore, a comparison of existing frameworks was conducted to determine their similarities
and differences. Some studies have emphasised the operational efficiencies enabled by Al [36], while
others have highlighted innovation and student engagement as key outcomes [37,38]. This
comparative perspective underscored how institutional priorities influence the implementation and
outcomes of Al initiatives.

Synthesising these thematic and comparative insights facilitated the development of an integrated
theoretical framework tailored to the South African higher education context. This framework bridges
theoretical understanding with practical implementation, guiding institutions in strategically
embedding Al into their Quality Management Systems to effectively address institutional goals and
challenges.
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Figure 1: Thematic analysis in conceptual exploration (Source: Authors' own creation)

5. Results

This section highlights the outcomes of the conceptual exploration on integrating Al into higher
education. Drawing on theoretical insights and a critical synthesis of literature, it identifies key themes
that address critical dimensions of Al deployment, including strategic planning, ethical considerations,
and interdisciplinary collaboration.
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5.1 Al in Strategic Planning

Studies conducted between 2021 and 2024 report that artificial intelligence has become part of
strategic decision-making processes in higher education institutions. It is used to align institutional
goals with technological advancement while reshaping decision-making dynamics, which may
influence institutional autonomy [39,40]. Al technologies can improve efficiency but also raise
concerns about the centralisation of control and a possible loss of transparency in governance [41]. For
South African PHEIs, integrating Al into strategic planning enhances decision-making processes. It
strengthens each institution’s aptitude to meet and maintain regulatory compliance standards and
progress operational efficiency within its QMS. Predictive capabilities further assist institutions in
anticipating and responding to regulatory changes, ensuring ongoing accreditation and adherence to
local and international standards.

5.2 Al Literacy and Competency Development

Traditionally, Al literacy has been viewed as a technical skill focused on the operation and
implementation of Al systems, typically within information technology environments across
organisations. However, research from South Africa and internationally now emphasises its broader
role in developing digital competence among staff and students, as well as ethical awareness, critical
thinking, and an understanding of the social impact of Al [42]. This more comprehensive approach to Al
literacy is crucial for preparing educational leaders and staff to engage thoughtfully and responsibly
with emerging Al tools [43].

5.3 Ethical Considerations and Data Privacy

Ethical concerns remain a central theme in the literature on Al integration in education, particularly
around data privacy, algorithmic bias, and transparency. Adherence to ethical standards and the
development of context-specific frameworks are therefore critical [44,45]. Failing to confront these
challenges risks allowing Al to reproduce or intensify existing inequalities within educational systems.

5.4 Al in Research and Big Data Analytics

Artificial intelligence has transformed educational research by enabling the analysis of extensive
datasets and the identification of patterns that can inform policy and practice [26] (p. 4). At the same
time, Al-driven studies raise concerns about algorithmic and data biases that may shape research
findings and influence policy decisions [46]. Scholars therefore call for interdisciplinary collaboration to
manage these risks and strengthen the reliability of Al-generated evidence [47].

5.5 Al-Driven Teaching and Learning Methods

Adaptive learning systems, powered by artificial intelligence, can help brand education as
personalised and respond to the individual needs of students [48]. Even so, unresolved questions
remain about whether these tools might widen existing educational inequalities, particularly when
standardised metrics overlook diverse learning styles [49]. In current research and practice, Al
applications are viewed as complementary to educators' work, extending their capacity to cultivate
critical thinking and creativity rather than replacing them [50].

5.6 Al In Assessment and Evaluation

Artificial-intelligence-based assessments can deliver real-time feedback and generate personalised
learning pathways, although their accuracy largely depends on data quality and algorithm design [51].
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Current scholarship emphasises the benefits of integrating Al-supported assessments with traditional
approaches to gain a more comprehensive understanding of student performance [52].

5.7 Environmental Impact of Al Technologies

The environmental footprint of artificial intelligence systems has become a significant concern in
higher education, particularly when evaluated through the lens of energy consumption and carbon
emissions. Researchers now call for sustainable Al practices that include optimising algorithms for
lower energy demand and aligning innovation with institutional sustainability strategies [53].

5.8 Interdisciplinary Collaboration in Al Implementation

The effective use of Al in higher education relies on collaboration among disciplines such as
computer science, education, ethics, and environmental studies [43]. This cooperative approach helps
ensure that Al initiatives remain context-sensitive and responsive to the specific challenges and
requirements of diverse educational settings [45].

Table 1: Key themes on the integration of Al in higher education

Theme Summary References
Al in Strategic Planning Al integrates into decision-making, aligning [39,40,41]
with institutional goals while reshaping
governance and autonomy.
Al Literacy and Al literacy encompasses not only technical skills  [42,43]
Competency but also ethics and critical thinking, preparing
Development leaders for effective Al use.
Ethical Considerations Ethical frameworks must be localised, [44,45]
and Data Privacy addressing data privacy, algorithmic bias, and
the broader societal impact.
Al in Research and Big Al enhances research through big data [25,26,46]
Data Analytics analytics, but it also raises concerns about
algorithm biases and data quality.
Al-Driven Teaching and Al personalises learning but may exacerbate [48,50]
Learning Methods inequalities; it complements rather than
replaces educators.
Al in Assessment and Al assessments offer real-time feedback but [51,52]
Evaluation must be complemented by traditional methods
for a comprehensive evaluation.
Environmental Impact Al’s energy consumption and carbon emissions [53]
of Al Technologies are critical; more sustainable practices are
needed in higher education.
Interdisciplinary Collaboration across disciplines is crucial for the  [43,45]

Collaboration

effective and ethical implementation of Al in
higher education.

Source: Author’s own compilation

Figure 2 outlines the themes and sub-themes, demonstrating the integrated three-level framework.
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6. Discussion

In South African higher education, integrating artificial intelligence (Al) into strategic planning brings
both opportunities and challenges. The ability of Al to enhance operational efficiency and decision-
making must, however, be weighed against possible effects on institutional autonomy and the
transparency of governance processes.

For universities, successful adoption also depends on broadening Al literacy among educators and
administrators. Earlier discussions often limited this literacy to technical competence, whereas current
scholarship promotes a wider understanding that includes critical thinking, ethical judgement, and
awareness of Al's social impact [40]. Linked to this broader conception of literacy is the need for well-
structured professional-development initiatives. These should enable educators and administrators
not only to use Al tools effectively but also to evaluate the ethical and societal implications of their
application [54].

Ethical concerns, especially those involving data privacy, transparency, and algorithmic bias remain
central to debate on Al integration. Observing data-protection rules alone cannot address the deeper
moral tensions that Al introduces. Institutions, therefore, need to prioritise transparency,
accountability, and ongoing auditing to prevent automated systems from reproducing social inequities
[44], [55] (p. 648).

Beyond ethical considerations, Al enhances educational research by facilitating the analysis of large
datasets and generating insights that inform policy and practice [26]. Human expertise nevertheless
remains vital for interpreting these findings and providing the contextual understanding that
technology alone cannot supply.

Within teaching, learning, and assessment, Al enables the personalisation of study paths. Yet
reliance on adaptive systems that emphasise standardised metrics can heighten educational inequality
by neglecting diverse learner profiles [48,49]. Likewise, while Al-supported assessments can deliver
rapid feedback and stimulate innovation, an excessive focus on quantitative data may undervalue
qualitative outcomes such as creativity, ethical reasoning, and critical thought [43]. Combining
automated and traditional approaches helps to retain the depth and richness of education.

Universities should also consider the environmental consequences of Al, since energy-intensive
computation raises sustainability concerns. These impacts can be reduced by optimising algorithms for
efficiency, utilising renewable energy sources, and incorporating sustainability criteria into Al
procurement policies [53].

Ultimately, effective Al integration relies on collaboration across various disciplines, including
education, ethics, computing, and environmental sciences. Although interdisciplinary teamwork
improves problem-solving capacity, it can be hindered by differences in language, methodology, and
priorities [43]. Fostering collaborative cultures and offering targeted training can bridge these divides,
ensuring that Al adoption remains both context-sensitive and comprehensive [45].

Table 1 summarises the key themes (Level 1 of the framework). Table 2 outlines the antecedents
(Level 2) and variables (Level 3) of the three-level theoretical framework, and Figure 2 illustrates the
integrated model. Collectively, these elements connect conceptual and applied scholarship, confirming
Al's role as both a driver and a focus of quality-assurance transformation in South African higher
education.

The framework thus bridges conceptual and applied scholarship, reinforcing Al’s role as both a driver
and subject of quality assurance transformation within South African higher education.
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Table 2: Themes, antecedents, and variables of the theoretical framework

Theme

Antecedent

Variable

Source

Al in Strategic Planning

Alignment with Institutional
Goals

Integration of Al into Strategic Objectives
Impact of Al on Decision-Making Processes
and Institutional Autonomy

[18,41,15]

Al Literacy and Competency
Development

Comprehensive Al literacy

The need for Al literacy across all levels of the
institution

Developing Al Competencies beyond technical
skills to include ethical, social, and critical
engagement

Role of professional development in fostering
Al competencies

[40,42]

Ethical Considerations and Data
Privacy

Data privacy and security
Algorithmic Bias and Fairness

Global and localised ethical
frameworks

Ensuring compliance with data privacy
regulation

Building trust in integrity in Al systems through
transparency

Addressing the risk of algorithmic bias in Al
systems

Regular audits and evaluations to identify and
correct biases

Adapting global Al ethical principles to the
South African context

Developing localised frameworks sensitive to
socio-economic and cultural realities

[44,21,17]

Al in Research and Big Data
Analytics

Complementary role of Al and
human expertise

Methodological rigour in Al-
driven research.

Al as a tool to augment human expertise in
educational research

Balancing Al - Al-driven Insights with human
interpretation for context-sensitive results
Addressing ethical and methodological
challenges in Al-driven research

[26,36]
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Integrating Al with traditional research
methodologies to ensure validity and
reliability

Al-Driven Teaching and Learning Personalised and adaptive Leveraging Al to create customised learning [48,50]
Methods learning environments experiences
Mitigating risks of standardised Al systems
Collaborative potential of Al and exacerbating educational inequalities
educators Enhancing educator roles through Al tools for
routine tasks
Addressing educational Empowering educators to focus on higher-
inequalities order teaching aspects like critical thinking
and creativity
Ensuring Al-driven education does not
reinforce existing disparities
Developing adaptable Al systems that cater to
diverse student needs
Al in Assessment and Evaluation ~ Enhancing creative thinking and Positive impact of Al-driven assessments on [11,49]
student outcomes critical thinking and assessments
Balancing Al assessments with traditional
Ensuring fairness and accuracy Methods for a holistic evaluation of student
performance
Long-term impact on student Rigorous validation processes to ensure the
preparedness reliability and fairness of Al-based
assessments
Addressing biases in Al systems through
continuous evaluation
Influence of Al-based assessment on long-
term student outcomes
Developing essential skills like adaptability and
problem-solving through Al-driven
assessments
Environmental Impact of Al Environmental footprint of Al Assessingthe energy consumption and carbon [53,6]

Technologies

technologies

emissions associated with Al systems
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Balancing Al integration with
sustainability goals

Strategies for minimising the environmental
impact of Al in education

Aligning Al initiatives with  broader
institutional sustainability strategies
Incorporating sustainability criteria in Al
procurement and implementation

Interdisciplinary Collaboration

Importance of diverse teams
Challenges and opportunities

Future of interdisciplinary
collaboration

The role of interdisciplinary teams in
developing holistic Al solutions

Involvement of educators, technologists,
ethicists and environmental experts in Al
development

Addressing the challenges of interdisciplinary
collaboration in Al projects

Strategies for fostering effective collaboration
across disciplines

Developing models for interdisciplinary
collaboration in Al implementation
Integrating insights from various fields to
navigate complex Al challenges in education

[45,10]

Source: Author’s own compilation
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Theoretical Framework for the integration of Al into Quality Management Systems
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Theoretical Framework for the integration of Al into Quality Management Systems

5. Al-Driven Teaching
and Learning Methods

6. Al in Assessment and
Evaluation

7. Environmental
Impact of Al
Technologies

8. Interdisciplinary
Collaboration

5.1. Personalised and adaptive
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7.1. Environmental footprint
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Figure 2: Theoretical Framework for the Integration of Al into Quality Management Systems in Private Higher Education Institutions in South Africa (Source: Author's own

compilation)
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The framework progresses logically across three interconnected levels. Level 1 (Themes) identifies
critical areas in which Al affects institutional quality. Level 2 (Antecedents) reflects the enabling
conditions and institutional capacities required for Al integration. Level 3 (Variables) operationalises
these antecedents into measurable dimensions that inform empirical investigation. Together, these
levels establish a coherent structure that links theoretical propositions with practical implementation
pathways, ensuring both conceptual integrity and applicability to South African PHEIs as they integrate
Al into Quality Management Systems in education.

The themes represent the broad areas where Al integration is being considered, such as strategic
planning, literacy development, ethical considerations, research, teaching methods, assessment,
environmental impact, and interdisciplinary collaboration. Each theme addresses a critical dimension
of Al's role in education and quality management. For each theme, antecedents provide focused
subcategories delineating specific aspects or objectives. For example, under "Al in Strategic Planning,"
antecedents include alignment with institutional goals and the integration of Al into strategic
objectives. This level highlights the factors that require consideration for effective integration of Al
within the overarching themes. At the most granular level, variables operationalise the antecedents by
detailing measurable or actionable items. These include, for instance, "Ensuring compliance with data
privacy regulation" under the theme of Ethical Considerations and Data Privacy or "Developing
adaptable Al systems to cater to diverse student needs" under Al-Driven Teaching and Learning
Methods. Variables serve as practical targets for implementation and evaluation. This hierarchical
framework outlines the scope of Al's integration into educational QMS and enables a methodical
exploration of its potential benefits and challenges. By addressing specific variables within each
antecedent and theme, this framework ensures a thorough, context-sensitive application of Al that
aligns with institutional goals and ethical standards while fostering interdisciplinary collaboration and
sustainability.

This conceptual structure provides the analytical foundation for the doctoral study’s subsequent
qualitative and quantitative validation phases, thereby ensuring theoretical consistency across the
research series

7. Practical Implications

7.1 Practical Implications of the Framework for Private Higher Education
Institutions

The proposed theoretical framework for integrating Al into private higher education institutions
(PHEIs) offers significant potential for enhancing educational quality, personalised learning,
administrative efficiency, and data-driven decision-making. However, this potential is accompanied by
substantial economic and practical challenges. The framework acknowledges the considerable
investments needed in technological infrastructure, maintenance, and continuous staff training, which
could strain already constrained institutional budgets [56]. Moreover, there is a risk that prioritising Al
might divert resources from critical areas such as faculty development and student support [43].
Addressing these challenges, the framework advocates for a transparent, data-driven institutional
culture supported by robust governance structures, continuous evaluation, and compliance with
evolving regulatory frameworks [57,58]. It also considers environmental implications, recommending
energy-efficient algorithms and sustainable procurement practices [26,53]. However, while grounded
in literature, these strategies require empirical testing to confirm practical effectiveness.

72



01/2026 Business & IT

7.2 Case Study Analysis of Potential Impact

Case studies on Al implementation in South African PHEIs provide critical insights, highlighting both
Al's benefits and challenges. Al-driven analytics demonstrate promise in identifying at-risk students,
enabling targeted interventions to improve retention and academic success [51]. These examples
emphasise institutional readiness, cultural adaptability, and continuous professional development as
crucial for effective and ethical Al integration [15,45]. The framework incorporates these insights,
recognising the necessity of adapting Al tools to specific institutional contexts while simultaneously
evaluating their long-term impacts on critical skills such as creativity, adaptability, and problem-solving
[49]. Although these insights remain theoretical until empirically validated, they form a strong
foundation for guiding institutional strategies.

7.3 Theoretical Implications

The proposed framework aligns closely with existing educational theories advocating a balanced
approach to Al integration, emphasising both technological innovation and pedagogical integrity
[59,15]. It extends these theories by addressing less-explored implications such as Al's impact on
institutional autonomy and governance. The framework emphasises preserving educators' and
administrators' roles by designing Al systems that support rather than replace human judgment,
thereby maintaining flexibility and institutional autonomy, which are crucial for academic excellence.
These theoretical considerations remain subject to practical validation.

7.4 Extending Theoretical Foundations: Autonomy and Governance

The integration of Al into educational governance raises concerns about centralisation and reduced
autonomy. Traditional governance emphasises decentralised decision-making to support innovation
and adaptability, yet Al-driven analytics may shift decision-making towards a more centralised,
algorithmically informed approach [39,46]. The framework proposes that Al can be a valuable ally,
enriching human decision-making rather than replacing our unique abilities. This approach aims to
protect institutional autonomy and preserve educators' essential role in shaping educational outcomes,
thereby enriching theoretical understandings of Al governance dynamics.

7.5 Contributing to Academic Discourse: Al in Quality Management Systems
(QMmS)

The framework makes a significant contribution to scholarly discussions on Al in Quality
Management Systems (QMS), providing a structured yet adaptable approach for integrating Al into
higher education practices. It proposes a critical engagement with Al technologies, urging stakeholders
to examine not only their efficiency but also their ethical, equitable, and educational implications
[25,43]. This structured approach, although theoretical, provides a foundation for future empirical
research on the ethical use of Al, data governance, and the long-term educational impacts of Al.

7.6 The Role of Interdisciplinary Collaboration in Al Implementation

Interdisciplinary collaboration is crucial for successful Al integration, as it bridges the technical,
educational, ethical, and social dimensions of the field. By advocating collaborative teams comprising
diverse disciplinary expertise, the framework ensures comprehensive and context-sensitive Al solutions
[43,45]. This collaborative approach supports the development of technically robust, ethically sound,
and contextually appropriate Al implementations, thus ensuring educational quality and responsible
innovation.
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7.7 Guiding Institutions Through Complexities

The framework provides a structured yet flexible guide for institutions navigating the complexities of
Al integration, recognising the varied challenges and opportunities each institution faces [24]. By
integrating interdisciplinary insights and addressing both immediate practical challenges and future
educational landscapes, the framework prepares institutions for evolving technological and
educational demands, promoting the responsible and sustainable integration of Al that aligns with
institutional missions and values.

8. Limitations

Despite its strengths, the proposed framework has inherent limitations. Its primary focus on private
institutions restricts its immediate generalisability to public institutions or other educational settings,
which may differ significantly in funding structures, demographics, and regulatory contexts [51]. Thus,
the framework’s broader applicability requires rigorous empirical validation across diverse educational
environments.

Another limitation is the rapid evolution of Al, which continually challenges the framework's
relevance. Maintaining effectiveness requires flexibility to adapt to new technological developments
and ethical considerations, such as privacy, fairness, and bias [49,24]. The framework must, therefore,
include provisions for regular updates and continuous reflection to ensure ethical and practical
alignment with institutional objectives and evolving societal standards [46,45].

9. Future Research

Given the theoretical nature of the proposed framework and its identified limitations, future
research could focus on three key areas:

¢ Future studies should be empirically validated to ensure the themes, antecedents, and variables are
relevant. Such an empirical study should also reveal internal correlations between the antecedents
and variables.

e Future studies could also empirically test the framework's validity across the different levels of
private higher education institutions, i.e., from those offering first-level post-school qualifications
versus those offering postgraduate degrees. This research aims to refine the framework using real-
world data and to help determine its generalisability across different educational environments.

¢ Future studies can explore the integration of Generative Al into Quality Management Systems.

* 10. Summary

This article undertook a conceptual exploration to develop a comprehensive framework for
integrating Artificial Intelligence (Al) into higher education institutions in South Africa. The investigation
critically synthesised insights from 336 articles, which were narrowed down to 116 key studies that
informed the proposed framework. These 116 articles were pivotal in identifying the critical
antecedents necessary for developing the theoretical framework. The framework addresses various
dimensions of Al integration, including strategic alignment with institutional goals, ethical
considerations, Al-driven teaching and learning methods, and the sustainability and environmental
impact of Al technologies.

The results of this conceptual exploration are significant, offering a structured, theory-driven
approach to integrating Al into higher education. This framework provides a foundation for developing
empirical research and practical tools to guide educational management and policymaking.
Furthermore, it contributes to academic discourse on Al in education, offering theoretical insights and
practical implications tailored to the exclusive requirements of the higher education sector.
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However, as Al technologies evolve rapidly, the framework must remain dynamic and adaptable.
Emerging Al capabilities, such as advanced predictive analytics, personalised learning environments,
and breakthroughs in natural language processing, will require institutions to periodically revisit and
refine their Al strategies. To address these changes, the framework advocates mechanisms for regular
reviews and updates to ensure that Al systems continue to support educational goals, enhance student
success, and align with ethical and regulatory standards.
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