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ABSTRACT

PURPOSE: The study aims to examine how Artificial Intelligence (Al) mechanisms, governance responses,
and human and institutional outcomes are represented within the higher education literature and to explore
their implications for sustainability capability development.

DESIGN/METHODOLOGY/APPROACH: A Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA)-guided systematic review examined 91 peer-reviewed articles published between
2020 and 2025.
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FINDINGS: Thereview identifies transparency, explainability, human oversight, accountability, proportionality,
co-design, and appeal mechanisms as core governance principles. These are integrated into the Al Mechanisms,
Institutional and Human Outcomes, Moderating Governance Responses, and Sustainability Capability
Development (AIMS) Al-Human Framework.

ORIGINALITY/VALUE: The study connects Al governance, human judgement, institutional responsibility,
and Sustainable Development Goals (SDGs)-aligned capability development in higher education.

KEYWORDS: Ariificial Intelligence; Higher Education; Governance; Human Judgement; Sustainability
Capability Development; Systematic Review.

INTRODUCTION

Artificial intelligence (AI) and smart technologies are becoming more influential in
education, evaluation, administration, and decision-making within higher education
institutions (Crompton and Burke, 2023). Even though AI is helpful in enhancing
efficiency, scalability, personalisation, and decision-making, its success relies on
appropriate governance to ensure transparency, equity, accountability, sustainability, trust,
inclusiveness, and human intervention (Kioupi and Voulvoulis, 2019; Marengo et al., 2024;
Khan et al., 2025). Given the lack of innovation and entrepreneurship in higher education
institutions (HEIs), this research examines how Al integration influences governance
and design issues related to fairness, roles, decision-making, and skills (Anthuvan and
Maheshwari, 2025; Al Shukaili ef al., 2025).

Research on Al, sustainability, ethics, digital literacy, and higher education is highly
fragmented. Literature tends to address ethical governance, sustainability literacy, digital
transformation, and human-centred Al as separate topics within organisations (Strielkowski
etal.,2024). Consequently, Al’s effects on people, institutions, and sustainability capability
development are rarely examined through an integrated governance lens (Khan et al.,
2025). Although prior research discusses transparency, surveillance, autonomy allocation,
algorithmic decision-making, performance evaluation, and digitalisation challenges, these
concerns are seldom embedded in governance-oriented capability models (Trevisan et al.,
2024). Similarly, studies on data analytics and intelligent technologies often emphasise
efficiency and usability, while other streams separately address ethics, digital skills, and
sustainability (Cebrian et al., 2020; Henriksen et al., 2024).

In response, this study conducts a Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA)-guided systematic review of 91 articles to examine how
Al-related mechanisms, including opacity, surveillance, algorithmic governance, and data
inequality, affect human and institutional outcomes in higher education. It introduces the
Al Mechanisms, Institutional and Human Outcomes, Moderating Governance Responses,
and Sustainability Capability Development (AIMS) Al-Human Framework, a review-
informed, human-centred governance model linking Al mechanisms, institutional
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47 The AIMS Al-Human Framework

and human outcomes, moderating governance responses, and sustainability capability
development. The study examines four research questions (RQs):

RQ1: What Al-related governance mechanisms are most frequently discussed in the
higher education literature?

RQ2: What outcomes are associated with Al adoption in higher education?

RQ3: What governance approaches enable responsible and sustainability-aligned Al
adoption?

RQ4: How can Al, outcomes, and governance be integrated into a human-centred
sustainability capability framework?

THEORETICAL FOUNDATION

The AIMS Al-Human Framework draws on human-centred Al, transformative learning,
and systems thinking. Human-centred Al treats Al as support for, not a replacement
for, human judgement, requiring governance that protects transparency, accountability,
equity, autonomy, and human participation in learning, assessment, monitoring, and
decision-making (Anthuvan and Maheshwari, 2025; Miao et al., 2024; Jarrahi et al., 2021;
Williamson and Eynon, 2020). This is important as Al affects resource allocation, student
support, performance tracking, and planning while creating risks of opacity, automation
bias, surveillance, and information asymmetry (Jarrahi et al., 2021; Kinowska and
Sienkiewicz, 2023). Transformative learning explains how learners revise values, beliefs,
and behaviours through critical reflection amid technological and social change (Mezirow,
1997), and in sustainability education it supports ethical reasoning, collaboration, systems
thinking, and adaptive competence (Bernert et al., 2025). Systems thinking perceives
sustainability issues as institutional and socio-ecological issues that are defined by
feedback, interdependence, and unforeseen outcomes (Kioupi and Voulvoulis, 2019;
Sterling, 2021). Collectively, these theories place the systems thinking framework within
the perspective of a unified model integrating ethical Al governance, digital competence,
institutional accountability, and sustainability capability.

Contribution of the Current Study

This study contributes to the emerging literature by synthesising evidence from 91
peer-reviewed studies published between 2020 and 2025. It brings together different
variables, such as Al mechanisms, human and organisational outcomes, the governance
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responses, and capability development. While other models of Al ethics mostly involve
the principles guiding the application of Al technologies in organisations, the AIMS
Al-Human Framework describes the role of the governance responses in regulating how
Al applications impact human judgement, organisational accountability, and capability
development aligned with the achievement of the Sustainable Development Goals (SDGs).
The comparative advantage is that governance not only becomes a regulatory instrument
but also a capacity-building tool.

LITERATURE REVIEW

Pedagogical and Capability Orientations

Research studies highlight learning orientations that include green learning, ethical
learning, digital learning, and Al-supported learning. The literature further demonstrates
that the development of capabilities for sustainability requires the integration of ecology-
related knowledge, ethical thinking, digital abilities, and Al literacy, as opposed to separate
pedagogical approaches. Across the studies reviewed in this section, there is a similar
problem related to the issue of developing sustainability-related capabilities for HEIs
within responsible Al governance practices. Thus, the literature suggests that there has
been a transition from individualised efforts regarding sustainability towards an integrated
framework, where ethical governance, digitalisation, learning about sustainability,
and human-centred Al have emerged as interconnected competencies for educational
institutions (Cebrian et al., 2020; Redman et al., 2021; Marengo et al., 2024; Abulibdeh et
al., 2025). This convergence links the reviewed evidence to the development of the AIMS
Al-Human Framework.

Al Mechanisms

Prior literature identifies four recurring mechanisms related to Al in HEIs: opacity,
surveillance, control through algorithms, and asymmetric data distribution. In addition to
being technological features, all of them are governance conditions impacting interactions
between stakeholders and decisions made by them with the help of Al. The concept of
opacity is used in the sense of limited possibilities for checking, contesting, or correcting
outcomes, thus undermining trust and justice (Marengo ef al., 2024; Trevisan et al., 2024).
The mechanism of surveillance refers to the continuous gathering and processing of
learners’, employees’, or institutions’ data. As much as such approaches might facilitate
personalisation and learning analytics, over-surveillance might endanger autonomy,
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49 The AIMS Al-Human Framework

privacy, psychological well-being, and control of the stakeholders involved (Henriksen et
al., 2024; Howell, 2021).

Algorithmic control involves instances when algorithms affect recommendation-
making processes, predictions, adaptiveness, rankings, and evaluation processes, but
over-reliance on algorithms in these aspects might lead to limitations in decision-making
freedom (Abulibdeh ef al., 2025; Jarrahi et al., 2021). The issue of data asymmetry occurs
when individuals, educational institutions, and providers experience inequality in terms
of their ability to have access to data, analytics skills, algorithmic literacy, and technical
knowledge (Kinowska and Sienkiewicz, 2023; Angelaki et al., 2024). These mechanisms
form the core of the AIMS Al-Human Framework.

Human and Institutional Outcomes

Previous studies have also shown that Al usage plays a role in the development of trust,
autonomy, role clarity, accountability, decision quality, institutional legitimacy, and
sustainability capability. The four Al dynamics affect the ways in which users interpret,
trust, question, and implement decisions that are generated by the Al system. Opacity
affects interpretability, procedural transparency, trust, and fairness; surveillance undermines
autonomy, privacy, psychological safety, and institutional legitimacy; algorithmic control
hinders role clarity, professional judgement, and decision quality; and data asymmetry
impedes fairness, inclusiveness, accountability, and participation (Marengo et al., 2024;
Trevisan et al., 2024; Henriksen et al., 2024; Howell, 2021; Abulibdeh et al., 2025; Jarrahi
et al., 2021; Kinowska and Sienkiewicz, 2023; Angelaki et al., 2024). The literature
indicates that the perceived reliability of algorithms impacts trust and engagement with Al
technologies (Marengo ef al., 2024; Jarrahi et al., 2021). Overall, prior literature links Al
governance with sustainability capability development.

Governance Responses

The literature highlights that transparency, explainability, human oversight, accountability,
proportionate monitoring, participatory design, and appeal mechanisms have emerged as
significant elements of governance in terms of responsible Al adoption. These activities
mitigate the impact of Al mechanisms on people’s and organisations’ actions and
must be treated as part of an emerging organisational capacity rather than as a discrete
compliance process. They can contribute to better interpretability, procedural justice, and
the trustworthiness of decisions assisted by Al systems (Marengo et al., 2024; Trevisan
et al., 2024). Additionally, they ensure that people’s actions remain free from excessive
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algorithmic influence through maintaining the importance of context, professional
discretion, and institutional accountability (Jarrahi et al., 2021; Abulibdeh et al., 2025).
Furthermore, proportionate monitoring mitigates the dangers of unnecessary surveillance
because it ensures that excess collection of data is avoided and that autonomy, privacy,
and well-being are protected (Henriksen et al, 2024; Howell, 2021). Participatory
design and appeal mechanisms compensate for data asymmetry, allowing people to
challenge Al-assisted decisions (Kinowska and Sienkiewicz, 2023; Angelaki et al.,
2024). Additionally, new findings related to behaviour-aware Al governance suggest that
participatory and institutional mechanisms are valuable (Anthuvan et al., 2025).

Research Gap

Existing studies have examined Al adoption, sustainability education, ethical governance,
digital capability development, and human-centred Al in higher education. However, these
streams remain largely fragmented. Limited research integrates Al mechanisms, human and
institutional outcomes, governance responses, and sustainability capability development
within a unified governance framework. This gap highlights the need for an evidence-
based model capable of explaining how governance can moderate Al-related risks while
supporting sustainability-oriented capability development. The present study addresses this
gap through a systematic review and the development of the AIMS AI-Human Framework.

RESEARCH METHODS

A systematic review of the literature was performed to investigate the ways in which the
subjects of Al, ethical governance, digital capability, and sustainability capability were
covered in the field of higher education and other relevant institutional contexts (Page et
al., 2021). The literature review followed the PRISMA phases of identification, screening,
eligibility assessment, and inclusion.

Searches were conducted in Scopus and Web of Science using the following Boolean
search string:

(“artificial intelligence” OR “Al” OR “generative AI” OR “learning analytics” OR
“algorithmic decision-making”) AND (*“higher education” OR universit* OR college™)
AND (“governance” OR “ethics” OR ‘“responsible AI” OR “human-centred AI” OR
“human oversight” OR “accountability” OR “transparency” OR “explainability”’) AND
(“sustainability” OR “sustainable development” OR “Sustainable Development Goals”
OR “SDGs” OR “capability development” OR “digital capability”’).
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51 The AIMS Al-Human Framework

Only English-language peer-reviewed journal articles published from 2020 through
2025 were reviewed. Articles selected for inclusion pertained to higher education institutions
or related contexts, while focusing on topics such as Al, governance, ethics, sustainability,
and capability development. Excluded papers included those that were conference papers,
editorials, book reviews, or that did not meet peer-reviewed status; examined only
primary or secondary education institutions; contained little to no discussion of relevant
governance or sustainability implications; or were duplicates. Following the elimination
of duplicates, title and abstract screening, and full-paper review, 91 papers remained for
analysis, as illustrated in Figure 1. Data extraction was conducted according to the study
context, Al methods, governance factors, human and institutional impacts, sustainability
considerations, and recommended governance practices.

c Records identified:
2 Duplicate records removed
S Scopus, Web of Science, and > before screening:
E= citation-linked searches
o (n=217)
= (n=543)
Y
Records screened —_— Records excluded
(n=326) (n=158)
()] Y
c .
= Reports sought for retrieval .
c
2 Full-text articles acquired E— Reports not retrieved
o = (n=0)
5] (n=168)
wn
A4
Reports assessed Reports excluded: 77
for eligibility ——| « Misaligned scope (n=31)
(n=168) « Low conceptual/empirical depth
(n=18)
* Non-Quartile1/Quartile2 journals
o (n=15)
% * Incompletefinaccessible text
T:; Studies included in review (n=13)
= (n=91)

Figure 1: PRISMA 2020 flow diagram for the systematic review, 2020-2025
Source: Compiled by authors
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Thematic coding was combined with a realist explanatory approach to examine how
Al-enabled mechanisms influence human, institutional, and sustainability outcomes in
context (Pawson et al., 2005). The coding process followed three stages. First, studies
were reviewed, and open coding was used to identify recurring concepts related to Al
governance, sustainability, and capability development, including opacity, surveillance,
algorithmic control, data asymmetry, trust, fairness, human oversight, and sustainability
capability. Second, related codes were grouped into four analytical categories: Al
mechanisms, human and institutional outcomes, governance responses, and sustainability
capability dimensions. Third, these categories were compared across studies to identify
recurring mechanism-outcome-governance patterns. For example, opacity was associated
with reduced interpretability and trust, while transparency and explainability emerged
as corresponding governance responses. Similarly, surveillance was closely associated
with privacy and autonomy risks, while proportionate monitoring and accountability
emerged as governance responses. This evidence map, informed by human-centred Al,
transformative learning, and systems thinking, supported the development of the AIMS
Al-Human Framework. The thematic analysis also comprehensively answered RQs.

RQ1 was examined by identifying recurring Al-related mechanisms reported across
the reviewed studies.

RQ2 was addressed by a thorough analysis of reported human and institutional
outcomes associated with Al adoption.

RQ3 focused on governance responses, including transparency, accountability,
oversight, monitoring, participation, and appeal mechanisms.

RQ4 was addressed by putting together identified mechanisms, outcomes, and
governance responses into the AIMS Al-Human Framework.

FINDINGS

Study Characteristics

The peer-reviewed studies (n=91) form an interdisciplinary evidence base in areas such
as Al higher education, education for sustainability, digital transformation, and ethical
capabilities for governance. Table 1 summarises the distribution of the study types included
in this review.
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53 The AIMS Al-Human Framework

Table 1: Distribution of Study Types in the Systematic Review (N=91)

Study Type n %
Systematic Review / Meta-Analysis 22 242
Conceptual / Theoretical 19 20.9
Quantitative / Experimental 19 20.9
Mixed-Methods Empirical 11 12.1
Other Empirical 8 8.8
Qualitative Empirical 7 7.7
Qualitative Case Study 4 44
Case Study 1 1.1
Total 91 100

Source: Compiled by authors

Table 1 demonstrates an even representation of conceptual, review, and empirical
studies, providing a balanced foundation for framework development. Prominent themes
identified from these scholarly works include:

* A robust connection between transparency, surveillance, explainability, and
algorithmic control and Al implementation in higher education.

* Emphasis on various governance responses, including human oversight,
accountability, proportionate monitoring, participation, and appeals.

*  Emergence of sustainability capability development as a holistic outcome, which
includes ethical reasoning, digital proficiency, environmental literacy, and SDG-
related education.

e The impact of Al decision-making processes on trust, autonomy, role clarity,
fairness, and institutional legitimacy.

These themes provide the empirical basis for synthesising the AIMS Al-Human
Framework.

Integrated Framework Synthesis

Withregard to RQ4, the AI-Human Framework underpinning the work of the AIMS initiative
comprises aspects of Al processes, human and institutional outcomes, the governance
responses, and the development of sustainability capabilities. These mechanisms include
opacity, surveillance, algorithmic control, and data asymmetry, influencing how decisions
made using Al technologies are seen, monitored, delegated, and disputed. Their effects
extend to trust, fairness, role clarity, agency, decision quality, legitimacy, and sustainability
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alignment. The framework therefore connects Al systems, governance responses, human
and institutional outcomes, and sustainability capability development within an integrated
higher education governance model. It suggests that sustainability capability should be
understood through the interaction between ethics, digital skills, ecological awareness, and
human-centred Al, rather than as a set of isolated organisational actions. The framework
is described below.

THE AIMS AI-HUMAN FRAMEWORK

The thematic analysis has revealed that there is a pattern of repeated governance from
Al mechanisms to human and institutional impacts, to the moderation of governance
responses, and to the development of sustainability capabilities in the higher education
context. As a result, the present research developed the AIMS Al-Human Framework,
which is a governance framework informed by evidence about Al mechanisms, human
and institutional outcomes, the moderation of governance responses, and development of
sustainability capabilities within one higher education framework. This framework, shown
in Figure 2, highlights the process whereby Al mechanisms pose governance challenges, the
effect of governance challenges on human and institutional outcomes, and the mitigation
of governance challenges in order to foster the development of sustainability capabilities
in higher education.

Human and Sustainability
Al o Governance -~
. > Institutional > > Capability
Mechanisms Outcomes Responses Development
Opacity Trust Transparency and
Fairness explainability Ethical reasoning
Surveillance Agency Human oversight and Digital fluency
. accountability ™
> Role clarity | > Proportionate > | Ecological literacy
Algorithmic control Decision  quality mor?itoring SDG-aligned learning
Ilgsﬂ};tla%nal Participatory design outcomes
Data asymmetry g i Appeal mechanisms
Governed Complementarity Between Al and Human Intelligence

Figure 2: AIMS Al-Human Framework: Governed Complementarity between Al and Human
Intelligence

Source: Authors’ conceptual framework based on the synthesis of the 2020-2025 systematic review
dataset (n=91).
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55 The AIMS Al-Human Framework

Evidence Base and Conceptual Validation

The AIMS Al-Human framework was constructed based on evidence synthesis and
conceptual validation from the 91 reviewed articles. The components of the AIMS
Al-Human Framework capture the common issues found, which include aspects of Al
mechanisms like opacity, surveillance, algorithmic control, and data asymmetry; effects
on individuals and institutions such as trust, autonomy, role clarity, accountability,
decision-making ability, and capability development; governance responses that
include transparency, explainability, human supervision, accountability, proportionate
monitoring, participatory processes, and appeal mechanisms; and capability development
for sustainability connected to Education for Sustainable Development (ESD), digital
capabilities, and SDG transformation. Supported by human-centred Al, transformative
learning, and systems thinking, the framework is grounded in the reviewed literature rather
than being purely normative. Its uniqueness lies in integrating Al mechanisms, outcomes,
governance responses, and sustainability capability development into one model, showing
how governance moderates the relationship between AI adoption and human-centred,
sustainability-oriented outcomes in higher education.

Framework Structure and Logic

The AIMS Al-Human Framework applies insights from the literature review to explain
how Al-powered systems affect sustainability capability development in higher education.
It identifies four common Al mechanisms: opacity, surveillance, algorithmic control,
and data asymmetry. These mechanisms influence trust, fairness, role clarity, autonomy,
decision quality, institutional legitimacy, and sustainability alignment. Each mechanism
is tied to corresponding forms of governance aimed at mitigating potential risks posed
by Al as well as enhancing capability-building efforts in the context of sustainability.
Transparency and explainability serve to tackle issues of opacity by increasing the
interpretability and intelligent utilisation of the technology. Human oversight and
accountability serve to counteract algorithmic domination through maintaining contextual
relevance and organisational accountability. Proportionate monitoring helps minimise the
dangers associated with surveillance while also facilitating personalisation and proactive
approaches. Appeal mechanisms and participatory design processes can serve to combat
issues of data asymmetry.
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Operational Value for Higher Education

However, the AIMS Al-Human Framework acts not only as a tool for diagnosis but also
as a governance design tool. It allows organisations to determine what the Al systems
being employed are, the implications of using such systems for human and organisational
life, and how governance should be approached in terms of capacity building towards
sustainability. Rather than asking how the application of Al technology increases efficiency,
personalisation, and effectiveness, it asks whether it preserves human judgement, creates
accountability, promotes equity in participation, and builds capacity for sustainability.

Framework Validation and Theoretical Coherence

The AIMS Al-Human Framework was validated through evidence-based synthesis and
theoretical alignment. In empirical terms, the framework arose from observed patterns
across 91 studies conducted between 2020 and 2025, not from conjecture or supposition.
The four Al-related mechanisms, including opacity, surveillance, algorithmic control, and
data asymmetry, as well as related consequences at the levels of the individual, institution,
and governance, were uncovered based on recurrent associations in the reviewed literature.
Conceptually, the framework is linked to the following three anchors. Human-centred
AT underpins the governance anchor via the concepts of transparency, accountability,
fairness, and meaningful human supervision (Jarrahi ef al., 2021; Marengo et al., 2024).
Transformative learning underpins the capability development anchor via reflection,
agency, ethical judgement, and sustainability-oriented learning (Brundiers et al., 2021;
Redman et al., 2021). Systems thinking underpins the sustainability anchor by treating
Al-enabled education as a systemic socio-technical and institutional phenomenon driven
by feedback loops and long-term consequences (Sterling, 2021). Overall, these empirical
findings and theoretical support allow the proposed framework to be conceptualised as a
comprehensive model for governing Al-enabled capability development for sustainability.

DISCUSSION

Conceptual Contribution

Conceptually, this paper advances knowledge by linking AI governance, human
decision-making, and sustainability capability development in higher education. While
prior research often treats ethics, digital capability, sustainability, and Al separately,
the AIMS Al-Human Framework integrates them through a governance lens. It places
Al not only as a technology but also as a governance variable that impacts how trust,
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57 The AIMS Al-Human Framework

equity, autonomy, accountability, and legitimacy are constructed in Al-assisted education.
Furthermore, the model conceptualises the relationship between Al and human intelligence
as complementary and not as a substitute within the dynamic knowledge ecosystem of
institutions. By integrating ethics, digital literacy, and ecology, the approach broadens
sustainable and transformational learning to Al-empowered institutions (Brundiers et al.,
2021; Redman et al., 2021).

Practical Implications

Institutional readiness for Al deployment requires the application of the AIMS Al-Human
Framework to support governance before, during, and after the deployment of Al
technologies. Pre-deployment evaluation involves assessing governance preparedness,
infrastructure, leadership, and alignment of Al technologies with educational purposes and
sustainability objectives (Chan, 2023; Chounta et al., 2024). Assessment of Al deployment
requires consideration of transparency issues, surveillance challenges, and data asymmetry
in assessing and analysing Al use (Jarrahi et al., 2021; Marengo et al., 2024). Clear policies
regarding Al tools and accessible appeal mechanisms can prove instrumental in building
stakeholder trust and confidence. Ethical Al literacy, readiness, and responsible behaviour
can promote effective Al adoption within universities (Anthuvan ef al., 2025).

Policy and SDG Alignment

The AIMS Al-Human Framework responds to worldwide discussions about the ethical
management of Al technology, the development of capabilities for sustainability, and
responsible digitalisation in higher education. The framework suggests that Al should
be seen as an addition to, rather than a replacement for, human intelligence, as Al will
contribute to sustainability capabilities provided that human judgement is preserved
(Marengo et al., 2024). The framework also supports SDG 4.7 and SDG 12.8 by linking
education for sustainable development, global citizenship, and access to sustainability-
related information (Abas and Ahmed, 2025). In addition, it reflects the United Nations
Educational, Scientific and Cultural Organisation (UNESCO)-oriented principles of
ethical, human-centred Al by translating them into institutional governance mechanisms.
Accordingly, Al governance is framed as a long-term sustainability strategy connecting
digital transformation with educational responsibility and societal impact (Kioupi and
Voulvoulis, 2019; Holst et al., 2024; Miao et al., 2024).
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LIMITATIONS AND FUTURE RESEARCH

The present review is limited to 91 studies published between 2020 and 2025, thus
highlighting recent changes in the field of higher education in relation to Al technologies
and sustainable governance. The AIMS Al-Human Framework, though innovative, needs
to be tested through empirical research. Further studies should empirically validate this
framework across diverse higher education settings. Qualitative, quantitative, and mixed-
method studies are required to assess how Al mechanisms, governance responses, and
human outcomes interact in real-world educational environments.

CONCLUSIONS

Although Al adoption in higher education is accelerating, governance capability has yet to
keep pace. The proposed AIMS Al-Human Framework recognises the relationship between
human intelligence and Al as complementary strengths for organisations, indicating that
the successful implementation of Al requires more than mere technological capability; it
also requires institutional capability.
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