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Abstract. The exponentially rapid ascent of Generative Artificial Intelligence
(GenAl) and merging into multiple levels and niches of the higher education eco-
system has created a demand for approaches capable of tending to an ever-grow-
ing number of teaching staff who feel as if they are falling behind and incapable
of keeping up and catching up with all that is being done regarding GenAl. This
paper proposes a Strategic Framework for the ethical integration of Generative
Al developed through an exploratory initiative at the Viseu School of Education
(ESEV), which has tackled these challenges and has worked towards the iterative
and participative design of a strategic and scalable framework for the critical and
its responsible integration of GenAl into faculty teaching practice. The work de-
tails the methodological architecture and operational indicators of this framework
to ensure its scalability across higher education contexts. The multi-phase meth-
odology adopted employs a robust mixed-methods approach, which includes a
comprehensive assessment to diagnose faculty Al literacy, adoption patterns, and
ethical practice and risk perceptions. Data collected informs the subsequent sys-
tematic inventory of high-utility tools and the establishment of a dedicated, in-
terdisciplinary Study Group for continuous knowledge of co-creation. The pro-
ject also includes the design and deployment of subject-specific, practical work-
shops focused on developing both the technical proficiency and critical pedagog-
ical competencies required for effective integration of GenAl in teaching activi-



ties. It culminates in the delivery of evidence-based pedagogical recommenda-
tions and a comprehensive Faculty Manual for Ethical Al Integration. This pro-
ject is not merely a context-specific case study but rather provides a transferable
and potentially replicable framework for higher education institutions, aiming to
enhance the quality of teaching and proactively cultivate an ethically grounded
culture of innovation in the age of AL

Keywords: Generative Artificial Intelligence, Higher Education, Pedagogical
Innovation, Lecturer Training, Al Literacy.

1 Introduction

The rapid rise of Generative Artificial Intelligence (GenAl) is reshaping higher educa-
tion, from assessment practices and curriculum design to faculty development, while
creating asymmetric conditions in institutional readiness, access, and capacity [1] [2].
On the one hand, student adoption is accelerating; on the other, institutional responses
and staff preparation remain uneven, deepening concerns about emerging “Al divides”
in digital literacy and pedagogical innovation [3] [4] [5]. These tensions foreground a
dual challenge: expanding pedagogical innovation, personalized learning, immediate
feedback, and support for administrative and teaching tasks without compromising ac-
ademic integrity and core educational values such as authorship, critical thinking, and
fairness [1] [2] [3].

While the potential of GenAl to transform learning is widely acknowledged, recent
literature highlights a critical gap in practical, scalable frameworks for faculty devel-
opment that move beyond tool-focused training [6] [7]. Many initiatives remain con-
fined to introductory workshops or ad hoc guidance, which help educators understand
what GenAl can do, but provide little support for deciding what it should do within
specific disciplinary and institutional contexts. As a result, lecturers frequently report a
sense of being simultaneously pressured to adopt GenAl and underprepared to integrate
it in ways that are pedagogically meaningful and ethically defensible [3] [4]. This gap
between expectation and support reinforces uneven practices and may inadvertently
widen internal disparities in Al literacy and confidence among staff.

At the same time, higher education institutions face growing external pressure to
demonstrate that their responses to GenAl are aligned with broader regulatory and eth-
ical frameworks. International guidance stresses the need to develop Al competencies
among teachers, not only in technical terms but also in relation to ethics, governance,
and human-centred design [6] [7]. The European policy landscape similarly emphasizes
Al literacy as a strategic capability that must be cultivated across sectors, including
education [8]. For institutions, this means that GenAl cannot be treated as a temporary
disruption, but as a catalyst that requires rethinking professional development, assess-
ment, and curriculum design in integrated ways.

It is against this background that the present study situates itself. The paper reports
on an exploratory initiative implemented at the School of Education (ESEV) of the
Polytechnic Institute of Viseu (IPV), which seeks to address the scarcity of evidence-
based models for institutional capacity building in the age of Al. Rather than focusing



solely on compliance or on the demonstration of isolated use cases, the project aims to
support lecturers in developing coherent, context-sensitive approaches to GenAl that
are grounded in their own teaching realities. The core assumption is that sustainable
innovation emerges when educators are positioned not merely as end-users of tools, but
as co-designers of Al-enhanced learning environments.

To this end, the project adopts a Design-Based Research (DBR) approach that com-
bines iterative design, implementation, and reflection with close collaboration between
researchers and practitioners.

The goal is to co-create a support ecosystem that aligns pedagogical innovation with
ethical stewardship, offering a replicable blueprint for integrating GenAl into teaching
practices in ways that are both critically grounded and operationally feasible [7] [8].
Following this introduction, Section 2 synthesizes recent literature on GenAl in higher
education from faculty and governance perspectives; Section 3 details the DBR meth-
odology and its implementation phases; Section 4 discusses findings and expected out-
comes; and Section 5 presents conclusions, limitations, and directions for future work.

2 Literature Review

2.1  Generative Al in Higher Education: Studies and Projects from Faculty
Perspectives

Generative Artificial Intelligence (GenAl) systems use algorithms to analyze large da-
tasets and generate original content in text, images, and audio formats [9]. This tech-
nology presents universities with both opportunities and challenges, prompting discus-
sion among educators about its potential to transform teaching methods [10].

Research examining faculty perspectives reveals a complex landscape where educa-
tors recognize GenAl's transformative potential while grappling with significant imple-
mentation challenges [11]. Faculty members use these tools as virtual assistants that
provide real-time personalized support and help develop educational resources tailored
to student needs [11]. GenAl can enhance teaching through personalized learning and
innovative pedagogy [12] [13], while improving accessibility through multimodal con-
tent [14].

However, academic integrity emerges as the most pressing concern. Faculty express
significant worries about detecting and preventing academic dishonesty, particularly
difficulties in identifying Al-generated plagiarism [2] [15] [16]. Beyond academic mis-
conduct, educators identify broader ethical challenges including data privacy, security
issues, potential bias from training datasets, and questions about whose expertise influ-
ences Al development [16] [17] [18].

Student over-reliance on Al tools represents another major concern, with faculty
worried about impacts on soft skills and critical thinking capabilities [16] [19]. Semi-
structured interviews reveal tensions between instructor and student preferences for Al
engagement [20] [21] [22].

A critical systemic challenge is insufficient Al literacy and inadequate institutional
resources among faculty, which significantly hinder effective adoption [23]. Successful



implementation requires comprehensive institutional transformation beyond mere tech-
nology adoption, including revisions to governance, assessment, and institutional val-
ues [24]. The APRU document [14] recommends comprehensive training programs
combining technical skills with interdisciplinary discussions, along with institutional
partnerships for sharing best practices. Faculty require ongoing professional develop-
ment to understand GenAl's capabilities and limitations, especially regarding academic
integrity [5] [25].

Institutional responses vary widely: some universities ban Al tools while others in-
tegrate them into active learning approaches [26]. Evidence suggests that equity-fo-
cused implementation can boost student motivation and enhance feedback quality, pro-
vided institutions balance innovation with accountability and preserve core academic
principles [27] [28].

2.2 Building Technical and Pedagogical Competencies for AI-Enhanced
Teaching

The successful pedagogical incorporation of GenAl hinges on faculty cultivating com-
prehensive digital competencies that encompass both technical knowledge of genera-
tive systems and awareness of associated ethical and regulatory boundaries. While
many educators acknowledge the potential of GenAl to enhance classroom experiences
and provide immediate responses, they also recognize gaps in their understanding of
operational mechanics and optimal integration strategies that safeguard ethical stand-
ards and foster student originality [25] [27].

UNESCO [6] further emphasizes the potential of technology to catalyze collabora-
tive creation between instructors and students, thereby fostering innovation and sup-
porting learner autonomy. With appropriate preparation, educators can reimagine
GenAl beyond simple content production, transforming it into an educational instru-
ment that cultivates analytical reasoning, scholarly inquiry, and independent intellec-
tual development.

The phenomenon of Al hallucinations, responses that appear plausible yet contain
factual inaccuracies, underscores the importance of strengthening digital literacy
among both instructors and learners when evaluating the credibility of machine-gener-
ated outputs [9] [28]. Such technical pedagogical expertise becomes crucial for educa-
tors to facilitate critical and accountable use of these resources, preventing uncritical
reliance on automated content generation.

Recent evidence from faculty interviews reinforces that competence building must
be treated as an institutional priority, not an individual burden. Management educators
report feeling underprepared to guide students’ responsible use of tools such as
ChatGPT, citing steep learning curves, limited training opportunities, and uncertainty
about how to integrate Al without compromising academic integrity or the mentor-stu-
dent relationship [29].

These concerns extend to data privacy and compliance, where faculty call for more
explicit institutional guidance on safe practices for student information and course ma-
terials, particularly in light of European data protection expectations [29].



Policy analyses also suggest that training should be designed as a structured, ongoing
programme that develops both staff and students. Across a global sample of university
policies and guidelines, standard measures include formal guidance on the ethical use
of Al, authentic assessment design to reduce misuse, and capacity-building initiatives
such as workshops, online modules, and dedicated support resources to foster Al liter-
acy [30].

At the same time, gaps persist, especially around data privacy provisions and equi-
table access to tools, suggesting that faculty competencies must include practical
knowledge of risk mitigation, disclosure norms, and inclusion-oriented teaching strat-
egies [30].

From an organisational perspective, competence building is most effective when
supported by units that can translate strategy into practice. Analyses of strategic com-
munication at leading universities indicate that teaching and learning offices and devel-
opment centres often serve as bridges between institutional direction and grassroots
innovation, absorbing top-down priorities while enabling bottom-up experimentation
and professional learning [31].

This suggests that faculty development can be strengthened through communities of
practice, internal advisory groups, and accessible support structures that keep guidance
current amid rapid tool evolution.

Finally, professional development efforts should anticipate uneven adoption across
staff cohorts. Institutional guideline discourse highlights generational divides in digital
literacy, where some faculty may require targeted support to adopt these tools confi-
dently and ethically, reducing the risk that unequal readiness widens internal capability

gaps [32].

2.3 Governance, Ethics, and Regulatory Frameworks for Responsible Al
Integration

The integration of GenAl into higher education necessitates robust governance struc-
tures that strike a balance between innovation and ethical and regulatory responsibility.
Recent comparative analyses have shown that universities across regions adopt varied
approaches, often lacking coherent institutional frameworks to manage the adoption
and risks of GenAl. [33] analyzed Al policies across 343 universities in five countries,
revealing that more than half of the universities delegate Al use decisions to instructors,
while fewer than one-fifth enforce strict prohibitions. Only 31% explicitly link Al pol-
icies to academic integrity, and almost half provide no clear guidance to staff or stu-
dents. This fragmented landscape highlights the global lack of standardized governance
models and underscores the need for adaptive institutional policies that are grounded in
transparency, accountability, and inclusivity.

Similarly, [34] examined Swedish higher education institutions and found that only
a minority had formal guidelines for GenAl. Most institutions offered limited web-
based information rather than structured governance documentation. The study high-
lighted five critical policy dimensions: good academic practice, GenAl use and govern-
ance in education, information governance, ethical and social impact, and GenAl es-
sentials. Swedish institutions emphasize transparency and responsibility; however, the



lack of national coordination creates inconsistencies in ethical standards and access to
equity. The authors argue that universities must institutionalize Al literacy, integrate
ethical training, and develop national directives that harmonize policy development
across sectors.

Ethical governance of GenAl also hinges on managing risks related to data protec-
tion, algorithmic bias, and human oversight. [35] identified data privacy and algorith-
mic fairness as leading challenges in higher education. They emphasized compliance
with the General Data Protection Regulation (GDPR) and the use of advanced encryp-
tion to protect student information. Their findings advocate institutional audits on al-
gorithmic bias, ensuring diverse datasets and transparent decision-making to prevent
discrimination. Furthermore, the authors propose clear institutional policies defining
acceptable Al use to preserve academic integrity and authenticity in student work.

At a broader level, governance frameworks should connect institutional policy to
social responsibility and sustainable innovation. [1] observed that effective GenAl gov-
ernance depends on embedding pedagogical theory, such as Laurillard’s Conversa-
tional Framework and the SAMR model, into policy design. These models foster re-
flective and interactive learning while ensuring the ethical and inclusive use of technol-
ogy. Embedding ethical awareness in governance allows higher education institutions
to navigate tensions between innovation, integrity, and equity.

In parallel, [36] described a tri-phased approach to integrating GenAl in higher ed-
ucation that combines literature review, stakeholder consultation, and qualitative data
analysis. Their research demonstrates that a transparent and participatory governance
process enhances policy acceptance among faculty and mitigates ethical concerns re-
lated to plagiarism and loss of interpersonal skills. Governance structures should there-
fore promote stakeholder participation, including faculty, students, and administrative
units, to ensure policies remain contextually relevant and ethically grounded.

Overall, the literature converges on three governance imperatives: (1) formal insti-
tutional policies aligned with global and regional regulatory frameworks such as the
GDPR and the forthcoming EU AI Act, (2) explicit ethical standards addressing fair-
ness, privacy, and integrity, and (3) capacity-building mechanisms that enhance faculty
Al literacy and ethical reasoning. Effective governance of GenAl in higher education
must thus move beyond reactive regulation toward a proactive culture of ethical inno-
vation, ensuring that Al serves as a pedagogical ally while upholding the principles of
transparency, responsibility, and human agency.

3 Methodology

This project adopts a Design-Based Research (DBR) methodology for tackling both the
goal of solving a pragmatic educational problem, the lack of structured integration of
Generative Al (GenAl) in teacher training, and the generation of theoretical insights
into how these technologies influence pedagogical innovation. These may be consid-
ered the challenges established at the beginning of the project, and that will culminate
in multiple outcomes that may go far beyond the provision of guidelines and training



activities suitable for teachers. DBR is also considered inherently iterative and inter-
ventionist, so it is considered ideal for the complex environment of higher education
teaching and learning activities, where technological, professional, and institutional
variables are continuously combined and rethought.

The iterative nature of this process demands solutions like the ones provided by em-
ploying the Framework for Innovation Design (the Double Diamond) [37], which seg-
ments the research into four distinct phases: Discover, Define, Develop, and Deliver,
begins with a challenge, ends with an outcome and may have more than one iterative
moment during the 4 phases before mentioned. This methodological workflow ensures
that the technical requirements of GenAl systems, such as API constraints, data privacy
protocols, and prompt engineering architectures, are systematically integrated into the
pedagogical design.

This 4-phase structure is believed to ensure a rigorous progression between macro
activities, such as mapping teachers need to establish sustainable communities of prac-
tice and utilizing a mixed-methods approach for data collection. The macro activities
throughout the project are illustrated in Fig. 1.

Map Teacher

Perceptions Inventory
GenAl Tools

Develop Pilot

Detailed mapping of ’ B Lesson Plans | Establish Study
teacher perceptions  pocymented inventory Circle
SOCUSINnG heeds and comparative ESEV online manual
matrix of GenAl tools of best practices Pilot lesson plans
with guidelines and scripts tested Establishment of a
and optimized permanent Study

Circle for innovation

Fig. 1. Macro activities thought-out for the project.

In the first stage, known as the Discover stage, the project team will focus on under-
standing the context and completing the "Map of Teacher Perceptions." This mapping
initiative will outline what teachers already know and what they need to learn about Al
To do these quantitative surveys, they will be applied online and distributed among the
entire teaching staff at ESEV, who will hopefully check and share their perspective
regarding their own current skills and Al literacy. At the same time, semi-structured
interviews with a smaller group of teachers from different scientific fields will be con-
ducted. These interviews are important to understand the participants’ personal feel-
ings, fears, and ideas about using Al in their teaching activities and higher education in
general. This stage will also help them to become self-aware of the gaps in their own
professional training.

In the Define stage, the information collected in the first stage will be used to make
decisions. One of its goals is to create an "Inventory of GenAl Tools", according to
their perceived educational values. To do this, the project includes a comparative anal-
ysis of a list of different Al applications. A focus group with teaching staff will discuss
the results of this comparative analysis and help choose a set of tools considered useful



for the project training activities. The resulting comparative matrix and the remaining
inherent activities will help define the guidelines to be further defined in the project.

The third stage is Develop, and it is probably the most creative part of the project.
The "ESEV Online Manual" and the "Pilot Lesson Plans" will both be produced at this
stage. The outcomes of this stage are intended to be used as materials that may help
teachers use Al in critical and innovative ways when compared to their current prac-
tices. The manual will be reviewed and commented on by a group of specialists selected
according to their work already conducted in the field. The lesson plans will test them
in a real class environment, and during these tests, the activities will be directly ob-
served in the classes to determine what works and what does not work according to the
lesson plan's expected results. This feedback will aid the revision and improvement of
the materials designed before their final implementation.

The four stages end with the Deliver moment that focuses on the result and the "Es-
tablishment of the Study Circle." The project's impact will be measured with the use of
an online questionnaire that will touch base in three areas: student learning, teacher
skills, and institutional strategy, as illustrated in Fig. 2.

Q Social & Student
QQ el Improved learning and
(=4 eve ethical use
83 Professional Level Enhanced teacher
training and skills

Strategic integration and
pedagogical innovation

Fig. 2. Three main areas of the project.

Each of these levels will be evaluated according to specific indicators and Performance
Indicators exemplified in table 1.

Table 1. Examples of evaluation indicators.

Level Dimensions Key Performance Indicators (KPIs)
Number of departmental guidelines up-
Institutional Strategic Alignment dated; Frequency of Al-related men-

tions in Quality Assurance reports.

Change in pre- and post-training tech-
Professional Al Literacy nical proficiency scores; Number of Al-
integrated lesson plans peer-reviewed.
Percentage of students reporting critical
thinking when engaging with Al out-
puts; Reduction in academic integrity
incidents related to Al misuse.

Social & Student Pedagogical Impact




To do so, teachers will be tested before and after the training, through an online
questionnaire, as to their Al literacy, opinion about their teaching and learning activities
and institutional strategy, and the team will try to assess the project's impact in these
fields. Teachers will also be asked to share some personal input throughout their jour-
ney in a form with open questions about their endeavors. All the data collected and
analyzed is expected to contribute to solving the challenge and delivering the outcome
aimed for. It is hoped that, in the end, the project may help create at ESEV a culture
and concern with the improvement and innovation in terms of Al literacy in the teaching
staff and how it propagates to teaching and learning activities and the institution's over-
all strategy in relation to Al

4 Expected Results and Impact

The project is expected to generate a coherent set of results that operate at the levels of
classroom practice, professional culture, and institutional strategy within ESEV. At a
practical level, the initiative aims to consolidate resources that make the integration of
GenAl into teaching activities more intentional, transparent, and sustainable. Rather
than leaving each lecturer to navigate GenAl independently, the project will provide
shared reference points that reduce fragmentation and support more consistent decision-
making across programmes and disciplines.

One key expected result is a clearer articulation of how GenAl can be aligned with
existing curricular goals and assessment practices. By working with lecturers from dif-
ferent subject areas, the project intends to identify patterns of use that genuinely add
pedagogical value, as opposed to simply replicating existing tasks with new tools. This
is anticipated to result in a portfolio of example activities and assessment strategies that
demonstrate how GenAl can support inquiry, formative feedback, and discipline-spe-
cific skills, while still preserving space for student authorship and critical thinking. The
emphasis is not only on what tools are available, but on what kinds of learning they
enable or constrain in concrete classroom situations.

A second cluster of expected results concerns the professional development of lec-
turers. Through their involvement in iterative cycles of design, trial, and reflection,
teachers are expected to move from isolated experimentation or avoidance towards a
more confident and principled engagement with GenAl. This should be visible in sev-
eral ways: in the language they use to discuss GenAl with colleagues and students; in
the explicitness with which they frame expectations around its use; and in their ability
to justify, adapt, or suspend GenAl-based activities in response to pedagogical or ethi-
cal concerns. The project thus aims to foster a shift from viewing GenAl primarily as a
technical challenge to understanding it as a matter of pedagogical design and profes-
sional judgement.

At the institutional level, the project is expected to contribute to a more strategic and
anticipatory stance towards GenAl. Drawing on the evidence gathered throughout the
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different phases, the team will be able to outline principles and processes that can in-
form future policy discussions, accreditation processes, and quality assurance mecha-
nisms. This may include, for example, procedures for periodically updating guidance
as tools evolve, or for involving students and external stakeholders in conversations
about acceptable Al use. In this sense, the project’s results are expected to outlive the
specific tools currently in use, providing a framework that remains relevant even as
platforms become obsolete.

For students, the anticipated impact is to encounter learning environments where
GenAl is neither uncritically celebrated nor simply banned, but integrated in ways that
are explicit, purposeful, and open to discussion. As lecturers gain confidence and clar-
ity, students should benefit from tasks that require them to engage with GenAl criti-
cally, questioning outputs, comparing perspectives, and reflecting on their own role in
the knowledge-production process. Over time, this is expected to support the develop-
ment of more robust digital and Al literacies, better preparing students for contexts
beyond higher education where such competencies will be increasingly necessary.

Taken together, these results and impacts aim to demonstrate that it is possible to
integrate GenAl into higher education in a way that supports innovation without erod-
ing the core values of academic work. The project seeks not only to respond to current
pressures but to lay the groundwork for a more reflective, participatory, and ethically
grounded approach to future technological change.

Taken together, these results and impacts aim to demonstrate that it is possible to
integrate GenAl into higher education in a way that supports innovation without erod-
ing the core values of academic work. The project seeks not only to respond to current
pressures, but to lay the groundwork for a more reflective, participatory, and ethically
grounded approach to future technological change.

5 Conclusions/Final considerations and Future Work

The integration of Generative Artificial Intelligence into higher education is neither a
purely technological nor a purely pedagogical undertaking; it is a multidimensional
process that demands ethical vigilance, institutional coherence, and sustained profes-
sional development. This study demonstrates that successful adoption should hinge it-
self on a strategic approach that prioritizes human agency over technological determin-
ism. Future results, namely the proposal of a strategic framework capable of translating
comprehensible ethical guidelines into actionable pedagogical indicators, are expected
to contribute to current practices not only within ESEV, but also in partner higher edu-
cation institutions still finding their way through all the noise and hype gravitating
around GenAl related issues and practices. By providing a structured progression, from
diagnostic mapping to the establishment of Study Circles, ongoing work will offer the
basis for replicable practices regarding institutional Al readiness. By embedding GenAl
within a framework of critical reflection and collaborative learning, the initiative at
ESEV-IPV illustrates how institutions can transform disruption into opportunity.

In this context, the integration of GenAl in higher education combines high peda-
gogical potential [12] [13] with ethical and assessment challenges that raise questions
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about the role of the teacher [14] [38]. This project addresses these challenges through
a proactive and structured approach, recognizing that technology alone does not ensure
innovation. Successful integration depends on continuous teacher training, institutional
regulatory adaptation, and a culture of integrity and critical thinking [14]. The project
aligns with international initiatives promoting Al literacy and ethical GenAl use in
teaching [39] [40] [41] [42]. By combining diagnosis, training, and applied research,
the project provides a contextualized and transferable model, aligned with the EU Ar-
tificial Intelligence Act [8] and supporting more equitable digital transformation [6]
[14].

Several key insights emerge from this work. First, faculty development is indispen-
sable. Educators must acquire not only operational proficiency but also the capacity to
interrogate the epistemological and ethical implications of GenAl. Without this dual
competence, the risk of superficial adoption and compromised academic integrity re-
mains high. Second, institutional alignment is critical. Fragmented policies and incon-
sistent practices undermine trust and exacerbate disparities in digital readiness. Clear
guidelines, informed by international standards and adapted to local contexts, are es-
sential to ensure coherence and accountability. Third, ethical considerations must per-
meate every stage of integration. Issues such as data privacy, algorithmic bias, and in-
tellectual authorship are not peripheral concerns; they are central to safeguarding the
values upon which higher education rests.

The project's outcomes, such as diagnostic assessments, curated tool inventories, in-
terdisciplinary study circles, and evidence-based manuals, constitute a robust founda-
tion for institutional transformation. Yet, these achievements should be understood as
provisional rather than definitive. The rapid evolution of GenAl technologies and reg-
ulatory frameworks necessitates continuous adaptation. Moreover, the sustainability of
such initiatives depends on resource allocation, leadership commitment, and the culti-
vation of a culture that values innovation without sacrificing integrity.

In sum, this project affirms that the integration of GenAl can enrich teaching and
learning when guided by principles of responsibility, inclusivity, and critical engage-
ment. It offers a replicable model for institutions seeking to navigate the dual challenge
of technological advancement and ethical stewardship, contributing to the broader dis-
course on the future of higher education in the age of artificial intelligence.

Yet, despite these contributions, important questions remain open, pointing toward
avenues for further inquiry.

Future research should extend beyond the institutional boundaries of this study to
explore comparative and collaborative approaches. Establishing inter-university net-
works and communities of practice can accelerate knowledge exchange and harmonize
standards across diverse educational contexts. Longitudinal studies are necessary to as-
sess the impact of GenAl integration on student learning outcomes, faculty workload,
and institutional reputation, providing empirical evidence to inform policy and practice.

Another priority is the development of adaptive assessment models that incorporate
GenAl without compromising academic integrity. This includes designing evaluation
frameworks that recognize the legitimate use of Al tools while preserving originality
and critical thinking. Additionally, future initiatives should investigate the intersection
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of GenAl with equity and inclusion, ensuring that technological innovation does not
exacerbate existing disparities in access and opportunity.

Emerging technologies—such as multimodal Al systems and personalized learning

platforms—will further complicate the ethical and pedagogical landscape. Anticipating
these developments requires proactive scenario planning and continuous professional
development. Ultimately, future work must embrace flexibility, interdisciplinarity, and
evidence-based adaptation, positioning higher education as a leader in shaping an ethi-
cally grounded digital future.

References

10.

11.

12.

13.

. Belkina, M., Daniel, S., Nikolic, S., Haque, R., Lyden, S., Neal, P., Hassan, G.M.: Imple-

menting generative Al (GenAl) in higher education: A systematic review of case studies.
Computers and Education: Artificial Intelligence 8, 100407 (2025)

Cotton, D.R.E., Cotton, P.A., Shipway, J.R.: Chatting and cheating: Ensuring academic in-
tegrity in the era of ChatGPT. Innovations in Education and Teaching International 61(2),
228-239 (2024)

. Farrokhnia, M., Banihashem, S.K., Noroozi, O., Wals, A.: A SWOT analysis of ChatGPT:

Implications for educational practice and research. [nnovations in Education and Teaching
International 61(3), 460—474 (2024)

Perkins, M.: Academic integrity considerations of Al large language models in the post-
pandemic era: ChatGPT and beyond. Journal of University Teaching and Learning Practice
20(2), Article 07 (2023)

Rudolph, J., Tan, S., Tan, S.: ChatGPT: Bullshit spewer or the end of traditional assessments
in higher education? Journal of Applied Learning and Teaching 6(1), 342-363 (2023)
UNESCO: Al competency framework for teachers. UNESCO (2024)

Miao, F., Holmes, W.: Guidance for generative Al in education and research. UNESCO
(2023)

European Union: Artificial Intelligence Act — Article 4: Al literacy. https://artificialintelli-
genceact.eu/article/4/, last accessed 2025/02/01

OpenAl: GPT-4 Technical Report. arXiv:2303.08774 (2023).
https://arxiv.org/pdf/2303.08774

Rudolph, J., Tan, S., Tan, S.: War of the chatbots: Bard, Bing Chat, ChatGPT, Ernie and
beyond. The new Al gold rush and its impact on higher education. Journal of Applied Learn-
ing & Teaching 6(1), 364-376 (2023)

Ruiz-Rojas, L.I., Acosta-Vargas, P., De-Moreta-Llovet, J., Gonzalez-Rodriguez, M.: Em-
powering education with generative artificial intelligence tools: Approach with an instruc-
tional design matrix. Sustainability 15, 11524 (2023)

Kasneci, E., Sessler, M., Schramm, K., Mayer, S.: ChatGPT for good? On opportunities and
challenges of large language models for education. Frontiers in Artificial Intelligence 6
(2023)

Baidoo-Anu, D., Owusu Ansah, L.: Education in the era of generative artificial intelligence:
Understanding the potential benefits of ChatGPT in promoting teaching and learning. Jour-
nal of AI7(1), 5262 (2023)



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

13

APRU: Generative Al in higher education: Current practices and ways forward. White Paper
(2025). https://www.apru.org/wp-content/uploads/2025/01/APRU-Generative-Al-in-
Higher-Education-Whitepaper_Jan-2025.pdf

AL-Smadi, M.: ChatGPT and Beyond: The Generative Al Revolution in Education.
arXiv:2311.15198 (2023)

Jogezai, N.A., Baloch, F.A., Jaffar, M., Khilji, G.: Generative Al in higher education: Uni-
versity faculty perspectives on opportunities and challenges. Turkish Online Journal of Dis-
tance Education 26(3), 128-143 (2025)

Lindsay, E.D., Zhang, M., Johri, A., Bjerva, J.: The responsible development of automated
student feedback with generative Al. arXiv:2308.15334 (2023)

Aad, S., Hardey, M.: Generative Al: Hopes, controversies and the future of faculty roles in
education. Quality Assurance in Education 33(2), 267-282 (2025)

Vréagard, J., Brorsson, F., Aghaee, N.: Generative Al in higher education: Educators’ per-
spectives on academic learning and integrity. In: Proceedings of the 23rd European Confer-
ence on e-Learning (ECEL 2024), pp. 406—414. Academic Conferences International (2024)
Zastudil, C., Rogalska, M., Kapp, C., Vaughn, J.L., MacNeil, S.: Generative Al in compu-
ting education: Perspectives of students and instructors. arXiv (2023)

Becker, B.A., Denny, P., Finnie Ansley, J., Luxton Reilly, A., Prather, J., Santos, E.A.: Pro-
gramming is hard, or at least it used to be: Educational opportunities and challenges of Al
code generation. In: Proceedings of the 54th ACM Technical Symposium on Computer Sci-
ence Education, pp. 500-506. ACM (2023)

Prather, J., et al.: Transformed by transformers: Navigating the Al coding revolution for
computing education. In: ITiCSE 2023 Conference on Innovation and Technology in Com-
puter Science Education, vol. 2, pp. 561-562. ACM (2023)

Basty, R., Kropczynski, J., Halse, S.: Exploring higher education faculty insights on gener-
ative Al in creative courses. Journal of Information Technology Education: Research 24, 18
(2025)

EDUCAUSE: 2024 EDUCAUSE Horizon Report: Teaching and Learning Edition.
EDUCAUSE, Boulder (2024). https://www.educause.edu/horizon-report-teaching-and-
learning-2024

Kamalov, F., Santandreu Calonge, D., Gurrib, I.: New era of artificial intelligence in educa-
tion: Towards a sustainable multifaceted revolution. Sustainability 15(16), 12451 (2023)
Kasneci, E., Sessler, K., Schramm, K., Mayer, S., et al.: ChatGPT for good? On opportuni-
ties and challenges of large language models for education. Learning and Individual Differ-
ences 103, 102274 (2023)

Kurtz, G., et al.: Strategies for integrating generative Al into higher education: Navigating
challenges and leveraging opportunities. Education Sciences 14(5), 503 (2024)

Lo, C.K.: What is the impact of ChatGPT on education? A rapid review of the literature.
Education Sciences 13(4), 410 (2023)

Shahzad, F., Avunduk, Z.B., Ullah, Z., Arslan, A.: Understanding management educators’
perspectives on Al adoption: A qualitative study. International Journal of Management Ed-
ucation 23(3), 101274 (2025)

Jin, Y., Yan, L., Echeverria, V., Gasevi¢, D., Martinez-Maldonado, R.: Generative Al in
higher education: A global perspective of institutional adoption policies and guidelines.
Computers and Education: Artificial Intelligence 8, 100348 (2024)

Gering, Z., Feher, K., Harmat, V., Tamassy, R.: Strategic organisational responses to gener-
ative Al-driven digital transformation in higher education institutions. International Journal
of Organizational Analysis 33(12), 132-152 (2025)



14

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Alzubaidi, K.: The role of Generative Al in higher education: Institutional guidelines, gen-
erational gaps, and the GROK 4 challenge. Arab World English Journal 11, 1-4 (2025)
Parker, L., et al.: Comparative analysis of artificial intelligence policies in universities across
five countries. Discover Computing 28, 267 (2025)

Erhardt, C., et al.: From policy to practice: The regulation and implementation of generative
Al in Swedish higher education institutes. International Journal for Educational Integrity
21(21) (2025)

Garcia-Lopez, .M., Gonzalez, C.S., Ramirez-Montoya, M.S., Molina-Espinosa, J.M.: Chal-
lenges of implementing ChatGPT in education: Systematic literature review. International
Journal of Educational Research Open 8, 100401 (2025)

Kumar, S., Rao, P., Singhania, S., Verma, S., Kheterpal, M.: Will artificial intelligence drive
the advancements in higher education? A tri-phased exploration. Technological Forecasting
and Social Change 201, 123258 (2024)

Design Council: Framework for Innovation. Design Council Website. Available from:
https://www.designcouncil.org.uk/our-resources/framework-for-innovation/ (2025), last ac-
cessed 2025/11/23

Hasanein, A.M., Sobaih, A.E.E.: Drivers and consequences of ChatGPT use in higher edu-
cation: Key stakeholder perspectives. European Journal of Investigation in Health, Psychol-
ogy and Education 13(11), 2599-2614 (2023)

Baytas, C., Ruediger, D.: Making Al generative for higher education: Adoption and chal-
lenges among instructors and researchers. Ithaka S+R (2025). https://sr.ithaka.org/publica-
tions/making-ai-generative-for-higher-education/

Vanderbilt University: Teaching with Generative Al (2025). https://www.vander-
bilt.edu/generative-ai/teaching/, last accessed 2025/02/01

University of Texas at Austin: Faculty Guide to Getting Started with Generative Al. Office
of Academic Technology (2023). https://content.grammarly.com/view/193894986/18/, last
accessed 2025/02/01

Bowskill, N., Hall, D., Harrogate, M., Eziefuna, E., Marler, B.: Staff development for gen-
erative artificial intelligence and collaborative learning using Iterationism as a theoretical
framework. Journal of Learning Development in Higher Education 33 (2025)



