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FOSTERING INNOVATION AND
ADVANCING DIGITAL COMPETENCIES
IN HIGHER EDUCATION

Prof. Ilia NINKA
Rector, LOGOS University College, Tirana, Albania

Good morning, everyone. And thank you for being here today.

Honorable Mrs. Gertiola Cepani, Director of Labour Market Services at the National

Employment and Skills Agency.

Honorable Prof. Konstantinos Giakoumis, Dean of the Faculty of Humanities and

Linguistic Communication at LOGOS University College, and Coordinator of the HOMO

DIGITALIS Project.

Honorable Dr. Valbona Nathanaili, Conference Coordinator.

Distinguished guests, dear colleagues, and participants,

Itis truly a privilege to welcome you to this international conference, organized by LOGOS

University College in collaboration with our valued partners: The University of Patras, Polis

University, the Public International Business College Mitrovica, Kolegji AAB in Prishtina,

the University of Sarajevo, the Sarajevo School of Science and Technology, the South East

European University in Tetovo, and Otto-von-Guericke University in Magdeburg, Germany.
Our conference, “Digital Competencies in Higher Education: Trends, Challenges, and

Perspectives”, is built around three main tracks:

¢ Digital competencies in higher education and the labour market;

® Institutional strategy and policy development;

® The intended and attained curriculum.

We gather here today under the strong motto: “Digital transformation is no longer a
future aspiration — it is a current imperative.” Fostering innovation and advancing digital
competencies in higher education requires clear strategies, strong partnerships, and a
commitment to aligning curricula with the needs of society and the labour market. It is a
call for systemic change and forward-looking policies. Fostering innovation and advancing
digital competencies in higher education it is part of our mission.

We are honoured to be joined today by such distinguished experts and practitioners.
This conference is not only an opportunity to present research, but also a space to engage
in dialogue, to share experiences, and to learn from one another. Together, let us use this
occasion to exchange ideas and to build the pathways toward meaningful transformation
in higher education.

Thank you.
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DIGITALIZATION AND ITS
IMPORTANCE IN THE LABOR MARKET

Mrs. Gertiola CEPANI

General Director of Labour Market Services,
National Agency for Employment and Skills, Albania

Digitalization is one of the most important directions of development in Albania, directly
affecting the labor market and the way citizens receive services. It does not represent only
a technological process, but a comprehensive transformation that impacts the relationships
between institutions, citizens, and employers.

In the field of employment, digitalization has become a key instrument for increasing
efficiency and facilitating access to the labour market of all Albanian citizens. Through
the online Employment Services System and the portal puna.gov.al, jobseckers can
register online, apply for support programs, follow the process in real time, and benefit
from personalized services. On the other hand, employers are provided with a simplified
environment for posting vacancies and selecting candidates, thus helping to create a more
balanced and transparent labor market.

Another important element is the simplification of registration processes, whether
in VET schools, vocational training centers, or employment offices. With electronic
identification and online applications, citizens avoid bureaucracies while institutions build
integrated data systems that serve more effective policies.

Digitalization also has a direct impact on education. The integration of technology
into general and vocational education, the introduction of subjects focused on information
technology, and the use of online learning platforms prepare younger generations with the
essential skills required for the digital economy. These elements compose the foundation
for increasing employability and for preparing the workforce to face the challenges of the
modern labor market.

Supportive policies and programs, such as the Youth Guarantee, Employment
Promotion or Self-employment Programs, are important tools for empowering young
people and creating spaces for innovation. Through them, every young person can find
a job offer, training, or internship, as well as may develop business ideas that may receive
financial support.

In this sense, digitalization is no longer an option, but a necessity for modernizing
Albania, increasing competitiveness, and aligning with European standards. It represents
the future of work and an opportunity for everyone to be included in a more dynamic,

inclusive, and innovative labor market.
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ADDRESSING THE DIGITAL LEAP IN
THE WESTERN BALKANS

Preliminary impact exposition
of the HOMO DIGITALIS Erasmus+ CBHE Project

Prof. Konstantinos GIAKOUMIS

LOGOS University College
Project Coordinator

The ‘digital leap’ is a sustainable formative factor in many areas of science and society.
Its advances encompass a wide range of disciplines, including humanities, education and
the cultural sector. As an inter-disciplinary field of study, digital humanities are a bridge
linking the aforementioned disciplines with information technology for the purpose of
helping others experience and explore these areas in new and stimulating ways, as well as
scientists within the same disciplines advancing their research using technological tools.
Digital humanities and educational media further stretch beyond academia, mainly through
collaboration with the cultural heritage, tourism and education sectors. Last but not least,
digital humanities have proved to be a major step towards the Europeanization of heritage.
Although the necessity to integrate digital tools in humanities and education has been felt
in the Western Balkans as elsewhere, there is scarcity of operators providing the expert
knowledge, skills and competences necessary to develop propetly trained professionals to
engage technology for the purpose of devising creative solutions in a range of humanities
and education application areas at cultural heritage institutions, schools, public agencies,
international organisations and private companies.

To address this need, there is a need for a shift in the pedagogical paradigm. Shrinking
intake of freshman students in Humanities and Education study programmes in the West
Balkans on account of low expectations of return on investment, fierce competition
over people’s free time from diverse experiences-offering industries, as well as the fourth
industrial revolution rapidly transforming the way in which Generations Z and Gen Alpha
learn require profound changes to traditional study programmes in these disciplines and
synergies with other fields, most notably digital humanities and educational media, to make
them enticing once again. As an inter-disciplinary field of study, digital humanities are a
bridge linking humanities, education and the cultural sector with information technology
for the purpose of helping others experience and explore these areas in new and stimulating
ways. At the same time, digital humanities and educational media provide new, alternative
and innovative ways in which scientists within the same disciplines advance their research
using technological tools. Digital humanities and educational media further stretch beyond
academia, mainly through collaboration with the cultural heritage, tourism and education
sectors. Last but not least, digital humanities have proved to be a major step towards the
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Europeanization of heritage. It is precisely this gap between the demand of specialists in
humanities and education and the supply of relevant academic offers in HEIs in the West
Balkans that sets the background of the Homo Digitalis project.

The volume at hand outlines some of the ways in which partner HEIs reflected on
their project activities and their significance in Higher Education. The papers collected in
this volume are thus distillations of the ways in which digital technologies were applied in
rethinking curricula, fostering innovative teaching and learning practices, and reinforcing
the employability of graduates. They illustrate how digital tools can be effectively integrated
into humanities and education study programmes, while also highlighting the opportunities
and challenges that arise in alighing academic offers with fast-changing societal and
market needs. The contributions range from curriculum redesign and staff training to
innovative applications of Al in education, digital storytelling, and architectural heritage
conservation. They reveal both, the potential and the complexity of embedding digital
competencies into higher education: while students increasingly embrace tools such as
generative Al collaborative platforms, and virtual heritage applications, institutions must
still address preparedness asymmetries, infrastructural gaps, and ethical challenges. In
this sense I would further argue that, while papers emphasize inclusivity and professional
digital competence, an important impact trait of the Homo Digitalis project was not only
pedagogical innovation, but its contribution to raising HE awareness of its cultural and
social responsibility towards the use of digital technologies. Altogether, the case-studies in
this volume trace a roadmap for higher education in the Western Balkans that amalgamates
tradition and innovation, strives to pursue equitable access to digital opportunities, and
positions regional universities as active contributors to Europe’s wider digital transformation.
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THE STRATEGIC ACTIONS FOR AI IN
HIGHER EDUCATION

Emeritus Professor, Nikolaos AVOURIS

University of Patras, Patras, Greece

The rise of Artificial Intelligence in education has given us both enormous opportunities
and significant challenges. Around the world, many proposals have been made on how
best to respond. At the policy level, there is already a wealth of analysis. The review
of Dell’Erba 7 al. (2025) concerns the policy documents of top-ranked universities,
focusing on the innovation-regulation tension, while Jin ¢# a/. (2025) analyse adoption of
GenAl policies in 40 universities across six global regions focusing on the characteristics
of the institutions, like compatibility, trialability, observability, and the communication
roles/responsibilities, using innovation diffusion theoretical framework. Finally studies
in specific countries reveal the characteristics of their educational systems. Abir &
Zhou (2025) who studied Japanese universities, found out their cautious stance toward
GenAl, emphasizing concerns about academic integrity, transparency, and unintended
misuse, while Li ¢ al. (2025) performed a cross-national comparative study involving
over 100 policy documents across the US, Japan and China. Using these findings, they
developed the UPDF-GAI model for guiding universities in developing Al policies.
It is interesting to observe that from this study, the different orientation of different
academic systems emerged, with the US leaning toward faculty autonomy, Japan
emphasizing government-regulated frameworks, and China generally aligned with
a centralized, top-down model, prioritizing Al integration and technology-driven
implementation over early-stage policy structuring.

Based on these ideas, we provide here a set of key strategic actions, defining the
Action Dimension of our framework.
®  Action 1: Revise Curriculum. We need to make drastic changes to the curricula content,
in order to teach learners how to critically analyse information and verify their
sources and develop digital literacy skills that can help them better understand how
Al technologies work and how to use them responsibly, this needs to be adapted to
the requirements of each subject matter.
®  Action 2: Reform Pedagogy. The way we teach should be adapted in the times of Al
Emphasis should be given on assignments and assessments conducted in class, so that
the use of Al for solving problems and completing assignments can be monitored
and the unfair use of Al can be avoided.
Action 3: Training of Educators. We need to design training programs for educators



Key-note Speech 13

so that they can better understand Al technologies and effectively integrate their
capabilities into the educational process.

®  Action 4: Support Local Content. We need to ensure that the Al models used in education
can be propetly trained in the local language and with local data, by providing high-
quality, machine-readable local content. An interesting relevant observation is that
the corpora used for training Al models, have often bias in certain languages and
cultures. For instance, the OSCAR23' corpus, a large-scale, multilingual text dataset,
with around 1 trillion words, derived from the Common Crawl web archive, used
for training many Al models, contains 48% of content in English, and just 0.71%
in Greek, or 0.04% in Albanian, while some minority languages are not existent.

®  Action 5: Establish Policy and Governance. Educational institutions must establish clear
regulations regarding the use of Al technologies, defining what is permitted and
what is not, as well as the consequences of related violations of academic integtity.

These five actions are not isolated. They cannot be carried out by one group alone.
They require collaboration - between educators, students, administrators, policymakers,
and technology providers. In short, they require the participation of the entire higher
education ecosystem. The road ahead is not simple. But with vision, with cooperation,
and with determination, we can ensure that Al serves not just technology, but learning.
Not just efficiency, but wisdom.

! https://oscat-project.github.io/documentation/versions/oscar-2301/
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Abstract

This study investigates the impact of digital transformation on human resource
management (HRM) within Albanian universities during the COVID-19 pandemic,
a period that necessitated rapid adaptation to remote operations and technology-
driven processes. Employing a Multivocal Literature Review (MLR) methodology,
the research integrates findings from both peer-reviewed academic sources and gray
literature, including institutional reports, policy briefs, and professional surveys.
The analysis explores how digital technologies - such as Microsoft Teams, Google
Workspace, and internally developed HR platforms - were adopted to manage
recruitment, performance evaluation, payroll, and staff communication. The findings
reveal that private universities demonstrated faster adoption and integration of
digital tools compared to public institutions, largely due to more flexible governance
structures and resource availability. However, significant challenges emerged across
the sector, including technological resistance, insufficient infrastructure, cybersecurity
concerns, and a lack of digital skills and training among academic and administrative
staff. These barriers were more pronounced in public universities, where bureaucratic
processes and funding limitations hindered implementation. The study underscores
that while the pandemic acted as a catalyst for digital HRM transformation, sustaining
these advancements requires strategic investment, capacity-building programs, and
inclusive policies that address disparities between institutions. Recommendations
highlight the importance of continuous professional development, cross-institutional
collaboration, and the alignment of HRM digital strategies with long-term higher
education reform agendas.

Keywords: digital transformation, human resource management, Albanian
universities, COVID-19, higher education, HR digital tools, pandemic adaptation
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INTRODUCTION

The COVID-19 pandemic brought significant disruption to organizational structures,
particularly in the education sector. Universities were compelled to swiftly adopt digital
technologies to ensure continuity in operations and academic delivery. Within this
transformation, human resource management (HRM) emerged as a core function that
required reorganization through digital means. From recruitment and coordination
to personnel evaluation and administrative processing, HR departments had to adapt
to new digital tools in a matter of weeks. This study focuses on the case of Albanian
universities, aiming to explore how HRM functions were impacted, transformed, or
limited by the digital shift during the pandemic period. The research seeks to address
the following key questions:

®  How did universities in Albania integrate digital tools into HRM during the pandemic?

®  What differences emerged between public and private universities in managing this
transition?

[ )

What were the main challenges and opportunities identified?

This paper contributes to the understanding of digital maturity in higher education
institutions, particulatly in transitional or developing country contexts like Albania.

METHODOLOGY

This research employs a Multivocal Literature Review (MLR) as described by Garousi et
al. (2019), combining academic sources with gray literature (institutional reports, websites,
blogs, white papers, and news articles). The MLR approach is especially appropriate in the
context of higher education digital transformation, where much practical implementation
is underreported in peer-reviewed journals.

®  Academic databases consulted: Semantic Scholar, ACM Digital Library, IEEE Xplore,
ScienceDirect, Springer.

Gray literature sources: Google Search, EDUCAUSE, university websites, online
forums, and institutional publications.

® Search keywords: “digital transformation”, “HRM”, “university”, “COVID-197,

2 ¢

“higher education”, “digital HR platforms”, “remote work”, “staff management”.

Although preference was given to materials published between 2015-2020, more
recent sources up to 2024 were included to reflect the ongoing digital transformation
efforts prompted by the pandemic.

Inclusion criteria:

®  Studies and reports focused on HRM functions and digital tools in higher education.

®  Sources that described or assessed the implementation of digital platforms in managing

university staff.
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Exclusion criteria:

® Literature focused only on teaching transformation (e-learning, online exams).

®  Reports with no reference to HRM practices or digital administrative tools.

After filtering, 24 academic papers and 61 gray literature sources were selected, covering
90 universities and more than 300 IT-related initiatives. From these, 184 initiatives were
categorized specifically as digital transformation initiatives (DT1s) related to HRM.

LITERATURE REVIEW

Digital transformation (DT) in human resource management (HRM) has become a central
topic of analysis in the context of higher education institutions (HEIs), particularly
following the global COVID-19 pandemic. DT in HRM refers to the integration of digital
technologies in HR functions to improve efficiency, transparency, and employee experience
(Bondarouk et al., 2017).

The literature highlights that during the pandemic, universities globally were forced to
accelerate digital implementation in HRM functions such as recruitment, communication,
task coordination, performance appraisal, and documentation (Fernandez et al., 2023). In
Albanian universities, this shift was most evident in the use of Microsoft Teams, Zoom,
Google Workspace, and internally developed HR platforms to manage contracts, staff
schedules, leave requests, and evaluation systems (Avrami, Brahja, & Enesi, 2024).

A comparative study by Bajraliu and Qorraj (2023) found that 85% of academic staff
in private Albanian universities participated in online training for digital HR tools, while
only 52% did so in the public sector. This finding reflects disparities in institutional capacity
and readiness to embrace digital transformation. Exarchou et al. (2024), studying Greek
universities, reported widespread application of cloud-based HR systems and integrated
platforms for human capital management. These practices proved relevant for neighboring
Albania, suggesting a regional trend toward HR digitization in higher education. According
to Fernandez et al. (2023), only 35% of public universities in Albania had a structured
digital HR strategy, indicating limited preparedness.

International literature supports the idea that HR digitalization brings both opportunities
and risks. On one hand, it facilitates remote management, enhances communication, and
supports agile staffing (Bondarouk & Brewster, 2016). On the other hand, it raises concerns
regarding data security, digital inequality, and organizational resistance (Strohmeier & Parry,
2014). In developing contexts like Albania, challenges such as outdated infrastructure,
limited ICT training, and resistance from older employees were highlighted as persistent
barriers (Reddit, 2023; MDPI, 2024). The cultural shift required to integrate digital practices
in HRM was underestimated in several institutions, resulting in partial or inefficient
implementations.Avrami et al. (2024) emphasize that although many Albanian universities
implemented digital solutions during the pandemic, only a fraction translated these into
long-term strategies. The lack of unified policy from national education authorities further
fragmented implementation efforts.In summary, the literature underlines that the pandemic
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served as a critical catalyst for DT in HRM within HEIs. However, sustainable adoption
remains uneven, particularly in public institutions, where digital maturity is limited.

FINDINGS AND DISCUSSION
Adoption and Use of Digital Platforms
The most commonly used platforms during the pandemic in Albanian universities were:

®  Microsoft Teams, for communication, virtual meetings, and task coordination.
®  Google Workspace, for email, document sharing, and calendar management.
[ ]

Customized HR platforms, used in 40% of universities for managing payroll, leave
requests, contracts, and performance evaluations.

The COVID-19 pandemic significantly accelerated the digitalization process in
Albanian universities, particularly in human resource management (HRM) functions. As
shown in Table 1, the most widely used platform was Microsoft Teams, adopted by 100%
of private universities and 70% of public ones. Google Workspace was used by 85% of
private institutions and only 45% of public ones, while customized HR platforms were
used in 40% of private universities and only 20% of public ones (Avrami et al., 2024). This
contrast reflects differences in organizational capacity, budget flexibility, and institutional
autonomy between the private and public sectors. Private universities were better prepared
to invest in licensed software and cloud servers (OpenGov Albania, 2023). According to
Avrami et al. (2024), 62% of private universities adopted digital HR platforms for the first
time during the pandemic, compared to public universities where adoption was lower due
to bureaucracy and lack of IT staff.
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Fig. 1. Adoption of Digital Platforms for HRM in Public and Private Universities in Albania
(Source: Avrami et al. 2024)
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During the COVID-19 pandemic, the digital transformation of human resource
management (HRM) practices accelerated significantly in Albanian universities. Although
comprehensive national statistics are limited, surveys and reports from regional and international
organizations indicate that a majority of universities adopted digital platforms for managing
key HR processes such as recruitment, attendance tracking, and performance evaluation.
Specifically, it is estimated that approximately 88% of Albanian universities implemented online
recruitment tools, 83% utilized digital systems for attendance monitoring, and 75% used digital
platforms for staff performance reporting and feedback. Online training and education were
widely embraced, with 95% adoption, while virtual communication and collaboration tools were
nearly universal, with 100% of institutions using platforms such as Zoom, Microsoft Teams,
and email. These figures align with regional and global trends, reflecting a rapid response and
adaptation to the challenges imposed by the pandemic.

Table 1: Use of Digital Tools in Key Human Resource Management Processes during the
COVID-19 Pandemic in Albanian Universities

HR Process % of Institutions Description
Using Digital Tools
Online Recruitment 88% Electronic applications and interviews

Schedule and Attendance Management 83% Online systems for attendance recording
Performance Evaluation 75% Digital reporting and feedback

Online Training and Education 95% Online courses and professional development
Communication and Collaboration 100% Use of Zoom, Teams, and emails

Source: Adapted from the Regional Ministry of Education Report, 2022

Staff Readiness and Digital Competence

Staff readiness and prior experience with digital tools were key factors for the success of
the digital transformation in HR. According to Bajraliu & Qorraj (2023), 85% of academic
staff in private universities attended online training, compared to only 52% in public
institutions. This gap led to unequal adoption and delays in implementation within public

universities (see Table 2).

Table 2: Staff Readiness and Digital HR Training in Albanian Universities

Indicator Private Public
Universities (%) Universities (%)
Staff trained in the use of HR digital platforms 85% 52%
Regular use of online tools for HR functions 78% 39%
Participation in professional development courses 72% 44%
Access to support materials (manuals, tutorials, etc.) 90% 50%
Real-time technical support availability 81% 34%

Sonrce: Adapted from Bajraliu & Qorraj (2023); HRD Albania Report (2022)
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INTERPRETATION

® A clear gap exists between the two sectors: Private universities not only offered more
training opportunities but also developed support systems such as user manuals, video
tutorials, and real-time technical assistance.

®  Only 34% of public universities provided immediate technical support for staff, which
significantly slowed down the adoption of new digital systems.

® In the private sector, 78% of academic and administrative staff regularly used HR
digital platforms, compared to only 39% in public universities, highlighting a higher
level of technology integration into daily HR management practices.

Impact of Digital Transformation on Recruitment Efficiency

Technological advances during the COVID-19 pandemic significantly accelerated the
recruitment process in Albanian universities. Prior to the pandemic, the average recruitment
time was approximately 35 days. During the pandemic, with the adoption of digital tools for
online applications and interviews, this time decreased to around 18 days, reflecting increased
efficiency and resource savings. This trend aligns with global shifts in the education sector where
digitalization has enhanced the speed and transparency of HR processes (Fig. 2, Statista, 2021).

AVERAGE RECRUITMENT TIME (DAYYS)

[Ts)
e}

Pre-pandemic During pandemic

Fig. 2: The Impact of Digital Transformation on Average Recruitment Time in Albanian

Universities (Source: Statista, 2021)

Adoption of Remote Work Among Academic and Administrative Staff

One of the most significant changes brought by digital transformation during the pandemic
was the transition to remote work for a substantial portion of university staff. Data show
that 54% of academic staff and 46% of administrative staff worked at least partially
remotely during this period (Fig. 3, Albanian Digital Foundation, 2021). This practice not
only helped universities remain operational under lockdown conditions but also introduced
greater flexibility in work and communication among colleagues.
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PERCENTAGE WORKING REMOTELY

54%

Academic Staff ™ Administrative Staff

Fig. 3: Percentage of Academic and Administrative Staff Working Remotely During the
Pandemic (Source: Albanian Digital Foundation, 2021)

Reported Challenges in Digital HRM Transformation

Despite the significant benefits, the digital transformation process was not without
challenges. The University of Tirana report (2022) identifies several key obstacles faced
by institutions during the implementation of digital HR management systems. Insufficient
training, poor infrastructure, and resistance to change are frequent barriers. Meanwhile,
data security, though reported less frequently, remains a critical concern requiring stronger
investments and policies for protecting personal and professional information.

REPORTED PERCENTAGE

23%

B Lack of Training M Poor Infrastructure Resistance to Change Data Security

Fig. 4: Reported Frequency of Challenges in the Digital Transformation of HRM in Albanian

Universities” (Source: University of Tirana report, 2022)
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These challenges highlight the need for an integrated and well-planned institutional
and national approach addressing not only technical aspects but also human and cultural
dimensions of digital transformation in HRM (Fig. 4, University of Tirana Report, 2022).

Identified Challenges in the Digital Transformation of HRM

The analysis of internal reports and studies on the digital transformation of human
resource management (HRM) in Albanian universities highlights several key challenges that
have hindered the sustainable progress of this process during the pandemic period. These
challenges are consistently repeated across many institutions, indicating the complexity and
need for strategic intervention.

Table 3: 1dentified Challenges in the Digital Transformation of HRM

Challenge Frequency in Reports
Lack of digital infrastructure Very frequent
Resistance from older employees Frequent

Lack of a formal digital HR strategy Frequent

Insufficient training Frequent

Data security concerns Moderate

Source: University of Tirana Report, 2022

The lack of digital infrastructure, ranked as a very frequent challenge, represents a
fundamental obstacle in applying technological tools for HRM. This includes the absence of
adequate equipment, secure networks, and integrated systems, which are essential to ensure
the efficient and continuous operation of remote processes. Without proper infrastructure,
even universities willing to transform face significant difficulties in implementing digital
platforms (Bajrami et al., 2023).

Resistance from older employees is a common phenomenon in technological change
processes, especially in the public sector. This group tends to be more skeptical about
using new technologies due to a lack of digital skills or concerns about potential risks to
their work. This resistance directly affects the adoption pace of platforms and requires
tailored training strategies and emotional support to overcome fear and mistrust (Huropean
Training Foundation, 2021).

The lack of a formal digital HR strategy is another factor that impedes the effective
integration of technology into administrative and managerial processes. Without a clear
plan that includes objectives, concrete steps, and resource allocation, isolated efforts remain
fragmented and often lack long-term impact (Fernandez et al., 2023). This lack of strategy
is more pronounced in public universities, where bureaucracy and limited budget autonomy
hinder the development of sustainable digital plans.

Insufficient training for staff is another barrier that directly impacts the quality of new
technology usage. Despite investments in platforms, if staff are not continuously trained
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and in a way that fits their skill levels, the use of these tools remains limited, and system
effectiveness significantly decreases. Training should be comprehensive, covering not only
technical knowledge but also change management skills (HRD Albania, 2022).

Data security concerns are a moderately frequent challenge but of utmostimportance.
In the context of digitizing HR processes, where personal and sensitive staff data are
managed, information security must be a top priority. Many institutions still lack strong
policies and systems to protect this data, increasing the risk of misuse or cyberattacks
(CIPD, 2021).

This set of challenges requires a coordinated and integrated approach by universities
and higher education authorities. Only through improving infrastructure, providing adequate
training, and developing a national strategy for HRM digitization can an effective and
sustainable transformation in this field be achieved.

Reported Benefits of Digital HRM
The main benefits reported from the digital transformation in HR management include

(Table 4).

Table 4: Reported Benefits of Digital HRM

Benefit Percentage of Respondents Agreeing
Process acceleration 70%
Increased transparency 65%
Improved service access 60%
Enhanced flexibility 75%

Sonrce: University of Tirana Report, 2022 (estimated)

DISCUSSION AND RECOMMENDATIONS

The digital transformation of human resource management (HRM) in Albanian universities
represents one of the most significant developments of the past decade, considerably
accelerated by the COVID-19 pandemic. On the one hand, this process has brought
noticeable improvements in efficiency, flexibility, and transparency of administrative
procedures, particularly within private institutions that possess greater resources and have
strategically invested in technology and training. On the other hand, public universities have
faced substantial challenges due to insufficient infrastructure, the absence of long-term
digital strategies, and the low level of digital competencies among a portion of academic
and administrative staff.

Findings indicate that the use of platforms such as Microsoft Teams, Zoom and
emails has contributed positively to improving communication, coordination, and document
management, thus reducing traditional bureaucratic burdens. However, cultural and
institutional barriers—such as resistance to change and lack of motivation, particularly
among older employees unfamiliar with digital tools—have slowed down further progress.
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To achieve a sustainable digital transformation, a comprehensive and integrated
approach is required, one that goes beyond the technical implementation of tools. Public
universities should be included in strategic programs coordinated with responsible ministries
and accreditation authorities, establishing national standards for HRM digitalization. This
process must be supported by dedicated funding and linked to policies ensuring data
security, privacy, and institutional integrity. In this regard, it is recommended that Albanian
universities initiate pilot programs to test new digital practices, which after an evaluation
phase, could be adapted and implemented at the national level.

At the same time, long-term investments in technological infrastructure, including
secure servers, cloud systems, and licensed software, are essential. Equally important is the
continuous development of human capacities through training and certification programs
designed to strengthen digital competences among academic and administrative staff.
Beyond the national framework, regional and international cooperation should also be
encouraged, enabling universities to exchange best practices and build strategic partnerships
with institutions across the region and the European Union.

In this sense, digital transformation should not be regarded merely as a technical
process, but rather as a fundamental cultural and organizational change that requires
visionary leadership, broad institutional engagement, and strong political support. Only
through such an integrated vision can Albanian universities successfully embrace digital
transformation and ensure a modern, transparent, and sustainable system of human
resource management.

LIMITATIONS

This study is limited by the lack of detailed national statistics on the digital transformation of
HRM in Albanian universities. Consequently, the analysis relies heavily on regional surveys,
international reports, and indirect estimations, which, although useful, do not always provide
a comprehensive and context-specific picture of the Albanian higher education sector. To
overcome these limitations, further research is necessary, particularly through the collection
of primary data via interviews, surveys, and institutional analyses within universities. Such
efforts would enable a more accurate and long-term assessment of the impact of digital
transformation on human resource management in Albanian higher education.

CONCLUSIONS

The digital transformation of human resource management (HRM) in Albanian universities
during the COVID-19 pandemic has been a significant yet complex process marked by
considerable challenges and opportunities. While the pandemic accelerated the adoption
of new technologies and altered work practices within higher education institutions, it also
highlighted disparities and gaps in organizational capacity and infrastructure, particularly
between public and private universities.

The widespread adoption of digital platforms such as Microsoft Teams and Google
Workspace improved communication, coordination, and administrative HRM processes.
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However, staff readiness and digital competence emerged as crucial factors influencing
the success of digital transformation, with private universities generally better positioned
due to greater investments in training and infrastructure (Bajraliu & Qorraj, 2023; Avrami
ctal.,, 2024).

Key challenges identified include inadequate digital infrastructure, resistance to
change—especially among older employees—Ilack of formal digital strategies, insufficient
training, and concerns regarding data security. These barriers have slowed the progress
of digital HRM transformation in some institutions and call for coordinated, sustainable
interventions (University of Tirana Report, 2022; European Training Foundation, 2021).

Reported benefits of digital transformation encompass increased efficiency,
transparency, accessibility, and flexibility in HRM processes, all of which are essential for
a modern and sustainable higher education system. Nonetheless, the limited availability of
comprehensive national statistics and primary data underscores the need for further research
to accurately assess the long-term impact of digitalization on HRM in Albanian universities.
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Abstract

This study analyses enrolment patterns, academic experiences, and post-graduation
outcomes of students with disabilities in Albanian higher education, situating
its findings within the country’s legislative framework and obligations under the
United Nations Convention on the Rights of Persons with Disabilities (UNCRPD).
Employing a mixed-methods design, data were collected from 129 students with
disabilities enrolled in 16 higher education institutions and disaggregated by
disability type, geographic location, age, gender, and field of study. The results
indicate that students who are with visual disabilities constitute (48.1%) of all
enrolments, followed by those with physical disabilities (15.5%), deaf students
(7%), chronic illnesses (4.7%), and intellectual disabilities (2.3%). Enrolment is
highly centralised in Tirana and Shkodér, while women with disabilities account
for only 37% of the student population. Field representation remains skewed
toward disciplines adaptable to visual impairments, with minimal participation
in STEM and laboratory-intensive fields. Accessibility barriers, spanning physical
infrastructure, digital learning environments, and transport, are widespread, and
institutional mechanisms such as disability units, ICF-based assessments, and
systematic accommodation procedures ate largely absent. Transition to employment
is constrained by low employer engagement, insufficient disability-inclusive career
services, and weak coordination between education and labour market actors.
Socio-economic disadvantage remains acute, with 96% of families of children
with disabilities living in low-income conditions.

Keywords: students with disabilities, higher education, Albania, accessibility, inclusive
education, employment transition, reasonable accommodation, UNCRPD.
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EXECUTIVE SUMMARY

This study examines the enrolment patterns, academic experiences, and post-graduation
outcomes of students with disabilities in Albanian higher education institutions, situating
its analysis within the country’s legal and policy commitments under the United Nations
Convention on the Rights of Persons with Disabilities and domestic legislation such as Law
No. 80/2015 on Higher Education and Law No. 93/2014 on Inclusion and Accessibility
of Persons with Disabilities. Despite legislative progress, the findings reveal significant
implementation gaps, including limited accessibility and lack of provision of reasonable
accommodation, insufficient assistive technologies, inadequate faculty training, and the
absence of systematic accommodation procedures. Data collected from 16 higher education
institutions, representing 129 students with disabilities, indicate that almost half (48.1%) have
visual impairments, while smaller proportions have physical disabilities (15.5%), deafness
(7%), chronic illnesses (4.7%), or intellectual disabilities (2.3%). Enrolment is concentrated in
Tirana and Shkodér, with women comprising only 37% of students with disabilities, reflecting
a persistent gender gap. Study fields are predominantly those adaptable to visual impairments,
whereas STEM and laboratory-based disciplines remain largely inaccessible.

The research highlights that accessibility, across the physical environment, digital
platforms, and transportation, directly influences student participation, retention, and
completion. However, many higher educational institutions in Albania lack disability
units, structured evaluation processes aligned with the International Classification of
Functioning, Disability and Health (ICF), and sustained capacity-building initiatives for
staff. The transition from higher education to the labor market is further hindered by
limited employer engagement, weak coordination between higher education institutions and
employment agencies, and insufficient disability-inclusive career services. Socio-economic
barriers persist, with 96% of families with children with disabilities living in low-income
conditions, exacerbating educational and employment inequalities.

Policy recommendations include decentralizing accessibility resources to regional higher
educational institutions, investing in assistive technologies for predominant disability types,
diversifying field participation through adapted laboratory resources, and embedding universal
design principles into institutional practices. Strengthening disability units, implementing
1CF-based evaluations, and fostering sustained partnerships between them, employers, and
government agencies are identified as essential for improving both educational and labor
market outcomes. The study concludes that, without systemic reforms and coordinated
action, Albania’s higher education system will remain constrained in its capacity to function
as an engine of economic and social inclusion for persons with disabilities.

DISABILITY AND EDUCATION IN ALBANIA
According to INSTAT (2023), 6.5% of Albania’s population lives with some form of
disability, a modest increase from 6.2% in 2011 (Voko, et.al, 2018). These individuals face
numerous overlapping disadvantages due to infrastructural inaccessibility, lack of adapted
learning materials, insufficient assistive technology, and persistent stigma (UNICEF
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2018). The discrepancy between data from the Ministry of Education and INSTAT on
the number of students with disabilities illustrates a lack of coherent national monitoring
systems, a challenge also noted in Cungu & Sulge (2019) in their assessment of disability
statistics in Albania. While 94.3% of students with disabilities attend mainstream schools,
participation sharply declines at the vocational and tertiary levels (Voko ez al.,, 2018). Only
1.3% of students with disabilities are enrolled in vocational schools, and the transition
rate from secondary to higher education is an alarmingly low 27.36% (Giakoumis, 2021).
In Albania, education for persons with disabilities faces significant challenges despite
a legal framework that, in alignment with Article 24 of the UN Convention on the Rights
of Persons with Disabilities, mandates inclusive education for all children regardless of
disability. As a signatory to the UNCRPD since 2013, Albania is obligated to ensure an
inclusive education system. However, educational institutions do not have accessible
entrances, lack adequate access to internal facilities, didactic tools, and other supported
services (Sulaj et al. 2021; UNICEF 2018). Additionally, the qualifications and training of
faculty staff remain insufficient. Vocational education, is under-resourced, offering little
supportt for children with disabilities or the teachers assisting them (UNDP, 2021).
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Fig. 1. Rates of students with disabilities from primary to tertiary education in Albania.
Source: Giakoumis, K. (2021) Analysis & Master-Plan to Address the Needs & Wants of Accessible Higher
Education in the Western Balkans, pp.6-12.

Similarly, multidisciplinary commissions assessing educational needs are also
constrained by frequent turnover, lack of training, and financial limitations, while families
of children with disabilities receive minimal guidance post-compulsory education, reducing
their access to higher education (UNDP 2021). An audit by the State Supreme Audit
Institution also highlighted inadequate school infrastructure, underscoring the systemic
barriers faced by students with disabilities (‘Sé Bashku’ Foundation, 2024).
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Despite legislative progress, significant gaps persist in the education of children with
disabilities. Approximately 75.7% of children with disabilities attend school, compared
to 93.1% of their non-disabled peers, and only 61.3% of children assessed by medical
or multidisciplinary commissions are enrolled in pre-university education. Parental
dissatisfaction is widespread, with concerns ranging from inadequate infrastructure and
long distances to schools, to insufficient adaptation of teaching methods to their children’s
needs, and dissatisfaction with their child’s overall academic progress. More than half
(52.4 %) of children with disabilities face discrimination in educational environments,
undermining their right to inclusive learning (Voko, et.al, 2018).

Socio-economic barriers further exacerbate these challenges: 96% of families with
children with disabilities live in low-income conditions, often in large households of
4-6 members with high parental unemployment rates (Voko et.al, 2018). Furthermore,
global trends show a shift in disability prevalence, with physical disabilities decreasing and
neurodevelopmental and mental health-related disabilities rising (Kemp, 2013).

Despite Albania’s ratification of the UNCRPD and legislative mandates such as Law
No. 80/2015 on Higher Education, implementation deficiencies petsist, resulting in a low
transition rate of 27.36% from high school to university (Giakoumis, 2021, pp. 6-12).
Data from recent reports highlight that persons with disabilities are less likely to complete
tertiary education (see Fig. 1). Among 30 countries or areas, including Albania (highlighted
below), 16% of persons without disabilities completed tertiary education, versus 6% with
disabilities (United Nations Department of Economic and Social Affairs, 2024).
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Fig. 2. Percentage of persons 25 years and older who completed tertiary education, by disability
status in 30 countries in 2021 or latest year available.
Sonrce: United Nations Department of Economic and Social Affairs (2024) Disability and
Development Report 2024: Accelerating the realization of the Sustainable Development Goals by, for and

with persons with disabilities. Advance Unedited Version. Available at: https://social.desa.un.org.



BARRIERS AND OPPORTUNITIES IN ALBANIAN HIGHER EDUCATION
42 FOR STUDENTS WITH DISABILITIES. A MIXED-METHODS ANALYSIS

METHODOLOGY

This study adopts a mixed methods approach, combining quantitative and qualitative
methodology. Firstly, descriptive quantitative research was used to identify and analyze
enrolment trends among students with disabilities in Albanian higher education institutions.
The database consists of records for 129 students with disabilities enrolled in 16 Albanian
HEIs. Data were obtained from official communication with institutions and disaggregated
by disability type, geographic location, age, gender, and institutional affiliation, typology of
study. The sample represents the officially registered population of students with disabilities
within the higher education system during the reporting period. All data were aggregated
and anonymized to protect the privacy of individuals. No personally identifiable information
was collected or reported. The analysis complies with relevant ethical guidelines for research
on vulnerable populations in educational contexts (BERA, 2018). In the second stage of
the analysis, a qualitative review was carried out on studies from both within and outside
Albania, focusing on the main thematic areas that influence access to and the experience of
higher education for students with disabilities. Additional data were drawn from national
statistics and other official government sources.

ENROLMENT PATTERNS OF STUDENTS WITH
DISABILITIES IN ALBANIAN HIGHER EDUCATION

Based on the survey results with 129 students with disabilities enrolled in higher education
institutions, the following patterns were identified.

Disability Type Distribution

Nearly half of the students with disabilities enrolled in Albanian higher education
institutions are visually impaired (48.1%; n=62), while physical disabilities account for 15.5%
(n=20) of the total, students with hearing impairment comprise 7% (n=9), and those with
chronic illnesses 4.7%. (n=06). Students with intellectual disabilities represent the smallest
group, at 2.3% of enrolments (n=3). Neatly one fourth of participants did not declare their
disability, unspecified disability (22.5%) (see Fig. 3). This distribution suggests that visual
impairment is the predominant disability profile in Albanian higher education, indicating
a systemic need for accessible formats, assistive technologies, and adapted instructional
materials tailored to this group (Sulaj e af., 2021).

Geographic Concentration

Findings indicate a pronounced geographic concentration, with Tirana accounting for 43.4%
(n=56) of students with disabilities and Shkodér 20.9% (n=27). In other municipalities,
enrolment is limited to fewer than ten students with disabilities per location. Such
concentration likely reflects the availability of specialized services, inclusive infrastructure,
and wider programme offerings in major urban centers, suggesting that students from
smaller municipalities may face accessibility bartiers or need to relocate to pursue higher
education (Zenelaga, 2024).
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Fig. 3 Disability Typology

Age Structure

The largest proportion of students with disabilities are between 18-22 years old (35.7%, n=40),
followed by those aged 23-30 (27.1%; n=35). Students aged 31-40 represent 23.3% (n=30),
while 14% are over 41 years old (n=18) (see Fig. 4). The average age is 29.75 years. These
figures indicate that while the transition from secondary to tertiary education functions for
part of the students with disabilities population, a significant proportion are accessing higher
education later in life, reflecting non-linear educational trajectories (Morifia, 2017).
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Institutional Distribution and Field Implications

Enrolment is concentrated within a limited subset of institutions: The University of Tirana
(23.3%; n=30) and the University “Luigj Gurakuqi” in Shkodér (22.5%; n=29) together
account for nearly half of all students with disabilities. Other significant institutions
include the University “Aleksandér Moisiu” Durtrés (10.1%; n=13), University “Ismail
Qemali” Vlore (7%; n=9), University of Arts (8.5%; n=11), and University “Fan Noli”
Korgé (4.7%; n=6). Smaller and private institutions enroll only one or two students with
disabilities. The field distribution suggests that visually impaired students are concentrated
in disciplines conducive to screen-reader and Braille adaptation (e.g., law, literature, social
sciences, education), while physical disabilities appear across broader fields due to more
generalized mobility adaptations. The University of Arts stands out for its inclusive approach
in creative disciplines. STEM and laboratory-intensive fields remain underrepresented,
likely due to limited adapted equipment and inaccessible lab environments (Burgstahler,
2015; Rao, Edelen-Smith, & Wailehua, 2014).

Cross-Cutting Patterns

Visually impaired students dominate enrolment in both Tirana and Shkodér, positioning
these cities as accessibility hubs. Physical disabilities are more common in smaller
municipalities, likely due to proximity-based enrolment in local institutions. Very low
representation of students with intellectual disabilities or dual sensory impairments across
all fields, suggests persistent systemic barriers. Disciplines with high visual, manual, or lab
requirements remain less accessible, reinforcing a concentration of students in fields where
accommodations are more readily implemented.

Female

Male 62%

0% 10% 20% 30% 40% 50% 60% 70%

Fig. 5 Students with disabilities by Gender
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Gender considerations

According to the survey results, women with disabilities represent nearly one-third (37%;
7 = 48) of the respondents (see Fig. 5). Despite this proportion, the data indicate a gender
disparity in access to higher education, with fewer women than men with disabilities having the
opportunity to pursue studies in Albanian higher education institutions. This finding highlights
the intersectional challenges faced by women with disabilities, who may encounter ovetlapping
barriers related to both gender and disability in accessing educational opportunities.

HIGHER EDUCATION ACCESS AND EXPERIENCE
OF STUDENTS WITH DISABILITIES

The educational and career outcomes of graduates with disabilities have been a subject of
growing interest within educational research. However, significant gaps remain, particularly
in the context of developing countries like Albania. Several critical themes, based on other
previous research in the f are highlighted below:

(i) Legal Framework and Policies Related to Higher Education for Students with
Disabilities in Albania
Albania’s legal and policy framework for the inclusion of students with disabilities in
higher education is shaped by its commitment to both international conventions and
domestic legislation. A cornerstone is the ratification of the United Nations Convention
on the Rights of Persons with Disabilities in 2013, which obliges Albania to ensure equal
access to tertiary education and to provide reasonable accommodation for students with
disabilities, without discrimination. This international obligation is complemented by the
Constitution of the Republic of Albania, which guarantees the right to education for all
citizens without discrimination (Kushtetuta e Republikés sé Shqipérisé, 1998, Art. No. 59).
At the national level, Law No. 93/2014 “On Inclusion and Accessibility of Persons with
Disabilities” establishes the right of persons with disabilities to participate in all levels of
education, including higher education, under equitable conditions. It mandates accessible
infrastructure, learning materials, and supportive services. Additionally, Law No. 80/2015
“On Higher Education and Scientific Research in Higher Education Institutions in the Republic
of Albania” provides the regulatory basis for universities to adopt policies promoting
inclusivity, while Law No. 69/2012 “On the Pre-University Education System” suppotts the
creation of a continuum of inclusive practices from primary through tertiary education.
Policy instruments such as the National Strategy for Employment and Skills' (2023—-2030)
and the National Action Plan for Persons with Disabilities’ (2021-2025) also include measures
aimed at improving the accessibility of higher education and supporting the transition of
graduates with disabilities into the labor market. However, while Albania’s legal architecture
try to align broadly with European and international standards, the operationalization

! https:/ /arkiva.financa.gov.al /wp-content/uploads/2023/10/National-Employment-and-Skills-Strategy-2030_EN.pdf
% https:/ /shendetesia.gov.al /wp-content/uploads/2022/03/Plani-Kombetar-2021-2025_ENG.pdf
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of these commitments is uneven across institutions. Implementation of legal and policy
framework remains inconsistent. Reports have documented persistent gaps in physical
accessibility, the provision of assistive technologies, and faculty training on inclusive teaching
(SeBashku Foundation 2024).

Research indicates that many higher education institutions in Albania have produced
internal regulations referencing inclusivity; yet these institutions often lack the resources,
specialist staff, and systematic procedutes to translate policy into practice (Giakoumis,
2021; Sulaj et.al, 2021; Zenelaga, 2024). Strengthening enforcement mechanisms, ensuring
adequate funding, and building institutional capacity are therefore essential for ensuring
the rights of students with disabilities in Albanian higher education.

(ii) Institutional Support in Higher Education for Students with Disabilities in Albania
Institutional support in higher education institutions is a multidimensional concept that
determines whether students with disabilities can access, participate in, and complete their
studies successfully. This support includes measures to ensure accessibility, the provision
of reasonable accommodations, fostering an inclusive institutional culture, establishing
specialized disability units, and employing structured assessment frameworks such as
the International Classification of Functioning, Disability and Health. Studies identified
social and institutional barriets, such as inaccessible facilities, bureaucratic hurdles, and
faculty prejudice, as major impediments to inclusion. They argue most barriers are socially
constructed, calling for systemic reforms to embrace inclusive principles (Strnadova ez al.,
2015; Subu ef al., 2025).

The Role of Accessibility in Higher Education: Environment,

Information & Communication, and Transport

Accessibility is a fundamental precondition for equity in higher education. When the physical
campus, information and communication systems, and transport links are accessible,
students with disabilities are more likely to enroll, persist, and graduate. When they are
not, even strong disability rights laws and institutional goodwill, fail to translate into equal
participation (Burgstahler, 2015; Fuller ez a/., 2004; OECD, 2021; WHO, 2011).

Research consistently links accessible campus infrastructure to improved academic
engagement, sense of belonging, and retention among students with disabilities (Fuller ez
al., 2004; Morifia & Morgado, 2018). Barriers such as stairs, heavy doors, narrow corridors,
pootly designed laboratories, and inaccessible residence halls reduce attendance, limit course/
major choices, and constrain participation in research and extracurricular life (Holloway, 2001;
Morifia, 2017). Universal Design and “Design for All” approaches such as wide circulation
routes, step-free access, adjustable benches, tactile wayfinding, hearing loops, and quiet/
sensory-friendly spaces, reduce the need for individual retrofits and benefit broader student
populations (Burgstahler, 2015; Steinfeld & Maisel, 2012). Evidence shows that accessible
interiors and emergency procedures reduce fatigue and strain, enabling students to allocate
effort to learning rather than navigation (Clouder ¢ a/., 2016; Madriaga, 2010).
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Aside physical accessibility, digital accessibility has emerged as an equally critical
dimension of educational inclusion. Empirical evidence indicates that inaccessible
learning management systems, digital documents and video lectures significantly hinder
notetaking, comprehension, and examination preparation for visually impaired students,
students with hearing impairment, and those with specific learning disabilities (Fichten ez
al., 2014; Kent ¢t al., 2018; Seale ¢z al, 2015). The provision of captioning and transcripts
has been shown to not only facilitate access for students with hearing impairment but also
to enhance comprehension and retention across the wider student population (Linder,
2016; Gernsbacher, 2015). Similarly, the adoption of screen-reader-compatible formats -
characterised by appropriate heading structures, alternative text for images, and adherence
to semantic mark-up, as well as accessible STEM notation and mathematics editors, together
with the implementation of multiple means of engagement and assessment in line with
Universal Design for Learning principles, are associated with improved course completion
rates and higher levels of student satisfaction (Rose ez a/.,, 2006; Rao ez al., 2014; Yenduri
et al., 2023).

Institutional processes and commitments play a critical role in advancing digital
accessibility. Evidence suggests that clearly defined accommodation procedures, centralized
disability support services, and systematic staff training are positively associated with the
timely provision of alternative formats, the deployment of assistive technologies, and
the implementation of appropriate assessment adjustments. These measures, in turn, are
significant predictors of student persistence and retention (Getzel, 2008; Harrison e7 al.,
2019; Lombardi ez af., 2011). Without such systems, students expend disproportionate effort
negotiating access rather than studying (Denhart, 2008; Seale ¢z af, 2015).

Mobility determines whether students can physically capitalize on educational
opportunities. Transport research shows that inaccessible and unreliable mobility systems
such as steep curbs, gaps between train and platform, unannounced route changes and lack
of audio/visual information, contribute to lateness, absenteeism, missed labs/exams, and
exclusion from internships and labour market placements (Lucas, 2012; Pineda & Corburn,
2020; Velho ez al, 2016). The availability of accessible public transportation, paratransit
connections to campus, and barrier-free pedestrian infrastructure is positively correlated
with increased class attendance and a wider selection of course enrolment options. (Fry
et al., 2020; Velho et al., 2010).

Accessibility works through four overlapping mechanisms: (1) time and energy
redistribution: less cognitive/physical load negotiating barriers leaves more capacity for
learning (Denhart, 2008); (2) predictability and antonomy: reliable access reduces anxiety and
increases self-determination (Shogtren et al., 2015); (3) identity and belonging: inclusive spaces
and communications counter stigma and promote engagement (Morifia & Morgado, 2018;
Madriaga, 2010); and (4) assessment validity: accessible formats ensure that tests measure
learning outcomes rather than sensory/motor barriers (Hartison e a/, 2019; Rao e al.,
2014). The cumulative effect is higher retention and graduation, and better transitions to
employment (OECD, 2021; WHO, 2011).
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Studies document progress where universities embed universal design and align
with digital accessibility standards, with measurable improvements in student satisfaction
and retention (Kent e al,, 2018; Seale ¢# al, 2015). In Albania and other Western Balkan
countries, evidence points to partial advances such as improved entrances and ad hoc
adjustments, alongside persistent gaps in building infrastructure, in digital platforms (lack
of captioning/screen-reader compatibility), and in consistent transport links to campuses
(Giakoumis, 2021; Sholla, 2020).

Toto and Domi (2023) assessed the physical accessibility of public university
infrastructure in Albania for students with disabilities. The study identified significant
shortcomings, including inadequate ramps, elevators, and signage, as well as non-compliance
with accessibility standards. The findings indicated that many facilities fail to meet even
minimal requirements, creating barriers to participation and inclusion. The authors
recommended urgent infrastructure upgrades, enforcement of accessibility regulations, and
integration of universal design principles to ensure equitable access to higher education
for students with disabilities in Albania.

Reasonable Accommodation in Teaching, Lectures, and Exams

Reasonable accommodation is a cornerstone of inclusive higher education and a central
requirement of the United Nations Convention on the Rights of Persons with Disabilities
(CRPD, Article 2, 24). 1t refers to “necessary and appropriate modification and adjustments. .. to
ensure persons with disabilities can enjoy or exercise all human rights and fundamental freedoms on an equal
basis with others” (United Nations, 2006). In higher education, reasonable accommodation
bridges the gap between the standard academic environment and the individual needs of
students with disabilities, enabling them to participate fully without lowering academic
standards (Madaus ¢7 a/, 2010; Burgstahler, 2015; Harrison ez al, 2019).

Extensive evidence shows that when reasonable accommodations are available and
effectively implemented, they improve retention, academic achievement, self-efficacy, and
post-graduation employment outcomes for students with disabilities (Getzel, 2008; Lombardi
et al., 2011; Shogren et al, 2015; Rodriguez-Hernandez, C. F, & Pifieros-Ramos, M. 2024). In
contrast, delays, denials, or inconsistent provision of accommodations can lead to academic
failure, withdrawal, or diminished catreer trajectories (Fuller ef a/, 2004; Denhart, 2008).
Accommodations address both direct barriers (e.g, inaccessible labs, exams) and indirect
ones (e.g, inflexible attendance policies, time-bound assessments), supporting the principle
that equality sometimes requires differential treatment (Quinn, 2013; Seale ¢z a/, 2015).

Studies identify a common range of accommodations, including: (i).Assessment
modifications: extended time, alternate formats (oral, digital, Braille), separate rooms; (ii)
Instructional adaptations: lecture capture, provision of notes, sign language interpretation,
real-time captioning (CART), tactile diagrams; (iii) Learning environment adjustments: ergonomic
furniture, quiet study rooms, adjustable lab equipment; (iv) Technology-based accommodations:
screen readers, speech-to-text software, adapted lab tools; (v) Poficy flexibility: attendance
waivers for medical needs, flexible deadlines. (Harrison e al, 2019; Morifia, 2017; Rao ez al.,
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2014). Research emphasizes that these should be anticipatory rather than solely reactive,
embedded within institutional processes (Burgstahler, 2015; Yenduri ez al, 2023).

Despite legal mandates, implementation is often hampered by: (i) Faculty awareness and
attitndes: Positive faculty attitudes correlate strongly with students’ satisfaction and self-
reported learning outcomes (Lombardi ez al, 2011; Sniatecki ez al., 2015). Negative attitudes
or misconceptions about fairness can delay or reduce accommodation quality (Hong ¢ 4.,
2018). (ii) Administrative processes: Complex documentation requirements, limited disability
service staffing, and inconsistent inter-departmental coordination can cause delays (Cook ez
al., 2009; Getzel, 2008). (iii) Typology-related resource disparities: Research shows that large public
universities often have centralized disability units and more resources, while small private or
non-university tertiary colleges may lack trained staff or infrastructure for comprehensive
accommodations (Morifia & Morgado, 2018; Holloway, 2001).

In Albania, reasonable accommodations are legally guaranteed, but inconsistently
implemented. Provision often depends on the goodwill of individual faculty members
rather than standardized institutional protocols (Sholla, 2020; Cungu & Sulge, 2019). This
results in uneven access to essential adjustments such as exam modifications or accessible
course content. Faculty training on how to implement accommodations effectively is rare,
leading to inconsistent practices across departments and universities.

Culture within Higher Education Institutions
Institutional culture is a decisive factor in shaping inclusive learning environments. Positive
attitudes and inclusive pedagogical practices among faculty and students correlate with
improved academic engagement and social participation for students with disabilities
(Lombardi ez al., 2011; Morifia & Morgado, 2018). Conversely, stigma, low expectations, and
ableist perceptions contribute to exclusion and marginalization (O’Shea & Meyer, 2010).
Institutional culture within higher education institutions plays a decisive role in shaping
the inclusion and success of students with disabilities, influencing not only access, but also
the quality of their academic and social experiences. Culture in this context refers to the
shared values, norms, attitudes, and practices that guide interactions, decision-making, and
pedagogical approaches within higher education institutions (Tierney, 1988; Schein, 2010).
An inclusive institutional culture is characterized by proactive engagement with diversity,
commitment to equity, and the integration of Universal Design for Learning principles
into teaching and assessment (Burgstahler, 2015; Rao, Edelen-Smith, & Wailehua, 2014).
Studies have shown that faculty attitudes, peer relationships, and leadership priorities
significantly affect students with disabilities willingness to disclose their needs and seek
accommodations (Fuller, Healey, Bradley, & Hall, 2004; Lombardi, Murray, & Gerdes, 2011;
Hong, Haefner, & Slekar, 2018). In settings where disability is framed through a social rather
than a deficit model (Oliver, 1996; Shakespeare, 2013), students with disabilities report
greater belonging, participation, and academic achievement. However, in Albania, while
legal frameworks align with the United Nations Convention on the Rights of Persons with
Disabilities, cultural change within higher education institutions, remains uneven; barriers



BARRIERS AND OPPORTUNITIES IN ALBANIAN HIGHER EDUCATION
50 FOR STUDENTS WITH DISABILITIES. A MIXED-METHODS ANALYSIS

persist due to limited faculty training, scarce disability support units, and enduring stigma
(Zenelaga, 2024; Fondacioni Sebashku 2024; Sulaj et al. 2021). Research emphasizes that
leadership commitment, sustained professional development, active student participation in
governance, and peer awareness initiatives are critical strategies for transforming institutional
culture into one that fully supports inclusion (Seale, 2014; Morifia, 2017; UNDP, 2015).
Without such a shift from compliance-driven measures to values-driven practice, the
potential of higher education institutions to act as catalysts for equity and social justice
for students with disabilities will remain unrealized.

In Albania, faculty and peer attitudes towards disability are influenced by broader
societal stigma. More than half of students with disabilities report experiencing
discrimination in educational settings (Voko, Kulla, & Flagler, 2018). Disability awareness
campaigns within higher education institutions are scarce, and training programs for
academic staff on inclusive teaching remain the exception rather than the rule (Sholla,
2020). This lack of systemic cultural change limits the effectiveness of accessibility and
accommodation measures.

Disability Units

The establishment of centralized disability units or offices is considered best practice
internationally, serving as hubs for coordinating accommodations, providing assistive
technologies, and supporting faculty in implementing inclusive practices (Getzel, 2008;
Sniatecki e7 al, 2015). Such units also play a role in monitoring institutional compliance
with disability legislation and policies.

Disability centers within higher education institutions serve as pivotal structures for
facilitating the full inclusion and participation of students with disabilities, by providing
specialized support services, advocating for accessibility, and fostering institutional change.
These centers typically function as centralized hubs that coordinate accommodations such
as assistive technologies, note-taking services, alternative examination arrangements, and
sign language interpretation, while also serving as a point of liaison between students,
faculty, and administrative units (Collins & Mowbray, 2005; Getzel & Thoma, 2008).
In many international contexts, disability centers adopt a dual role: meeting individual
needs through case management and driving systemic change by influencing institutional
policies and promoting Universal Design for Learning (Burgstahler, 2015; Rao, Edelen-
Smith, & Wailehua, 2014). Research shows that the presence of such centers is associated
with improved student retention, increased satisfaction with academic experiences, and
higher rates of disclosure of disability status, which is essential for accessing formal
accommodations (Lombardi, Murray, & Gerdes, 2011; Hong, Haefner, & Slekar, 2018).

In European higher education, disability centers often operate within a legal framework
informed by the United Nations Convention on the Rights of Persons with Disabilities
and EU accessibility directives’, ensuring that institutional responsibilities extend beyond

? https://eut-lex.curopa.cu/eli/dir/2019/882/0j/eng
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compliance to active inclusion (Morifia & Morgado, 2018). However, in Albania, the
establishment of disability centers within universities remains limited and uneven, with
most institutions lacking dedicated offices or trained staff to manage disability-related
services (Giakoumis, 2021; Sulaj, 2021).

ICF Evaluation

The International Classification of Functioning, Disability and Health (ICF) offers a
biopsychosocial framework for assessing disability, emphasizing the interaction between
individual impairments, activity limitations, and environmental barriers (World Health
Organization, 2001). Its application in higher education can support individualized
accommodation planning and institutional accessibility strategies (Bickenbach ¢ a/, 2015).

Evaluation processes for students with disabilities, at the point of entry into higher
education, are critical for ensuring that appropriate accommodations, supports, and
learning pathways are identified from the outset. Internationally, best practices emphasize
a holistic, individualized assessment that considers functional abilities rather than solely
medical diagnoses, aligning with the International Classification of Functioning, Disability
and Health (ICF) framework promoted by the World Health Organization (WHO, 2001).
This approach allows universities to tailor reasonable accommodations such as assistive
technologies, adapted materials, or alternative assessment formats, based on a student’s
actual learning and participation needs (Harrison, 2021; Morifia, 2017).

Effective entry evaluations typically combine documented evidence of disability
(e.g., medical certificates, psychoeducational assessments) with self-reported needs
and interactive interviews conducted by trained disability service staff (Getzel, 2008;
Lombardi, Murray, & Gerdes, 2011). In countries such as the United Kingdom and
Australia, disability officers or university disability centers use structured intake forms,
standardized needs assessment tools, and collaborative planning sessions with academic
departments to ensure timely provision of supports (Kent ¢# a/., 2018). This early-stage
evaluation process not only facilitates accessibility but also fosters trust, encouraging
students to disclose their needs without fear of stigma (Cole & Cawthon, 2015).
Although Albania’s Law No. 93/2014 endorses the biopsychosocial model, the use of
ICF-based evaluations in higher education institutions is limited. Assessments are typically
conducted at the pre-university level and not transferred or updated upon entry into higher
education (UNDP, 2021). This gap disrupts the continuity of support and reduces the ability
of universities to proactively address accessibility and accommodation needs.

Capacity Building

Faculty training is a critical component of building inclusive higher education environments
for students with disabilities. Research demonstrates that when university teachers receive
targeted professional development on inclusive education, disability awareness, accessibility,
reasonable accommodation and the use of assistive technologies, students with disabilities
report higher satisfaction, increased engagement, and improved academic outcomes (Morifia,
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2017; Lombardi ¢f af., 2011; Rao & Tanners, 2011). Such training often includes practical
strategies for adapting course content, creating accessible learning materials, implementing
Universal Design for Learning principles, and providing reasonable accommodations in
assessment and classroom activities (Burgstahler, 2015; Cook ez af., 2009).

Systematic faculty training also reduces the reliance on ad hoc or informal
accommodations, ensuring that inclusive practices are embedded into standard teaching
processes rather than dependent on individual goodwill (Lombardi ef a/, 2011).
Furthermore, evidence from international programs shows that training which combines
disability awareness with hands-on experience in accessible teaching tools leads to sustained
changes in teaching practices (Hong 7 af, 2018; Svendby, 2024).

In Albania, formalized training programs for university lecturers on disability inclusion
are rare and often delivered through short-term, donor-funded projects rather than
embedded in institutional policy (Sholla, 2020; Giakoumis, 2021). Faculty preparedness to
implement inclusive practices varies widely across HEISs, contributing to inconsistencies
in the provision of accommodations (Cungu & Sulce, 2019; Sulaj et al. 2021). While some
universities have included disability-related sessions in general pedagogical training, these
are usually optional and not comprehensive. The absence of mandatory, continuous
professional development on inclusive education limits the capacity of faculty to anticipate
and address the diverse learning needs of students with disabilities, resulting in a reactive
rather than proactive approach to inclusion (UNICEF Albania, 2022).

(iii) Transition to the Labour Market for Graduates with Disabilities

The transition from higher education to the labour market is a critical time for graduates
with disabilities, shaping their economic independence, social inclusion, and long-term
well-being. Globally, this process is influenced by systemic, institutional, and individual
factors, including the availability of targeted employment services, employer attitudes,
workplace accessibility, and the strength of policy frameworks linking education and
employment (ILO, 2008; OECD, 2009). In Albania, these challenges are compounded by
gaps in institutional preparedness, limited employer awareness, and insufficient integration
between higher education institutions and the labour market (UNDP, 2021).

Employment Barriers
Research consistently shows that graduates with disabilities experience higher unemployment
rates, underemployment, and job mismatches compared to their non-disabled peers (OECD,
2021; Schur ez al., 2013). Barriers include employer bias and misconceptions about the cost
and feasibility of accommodations (Bruyere ez al., 2005), limited workplace accessibility
(Fry et al, 2020), and a lack of targeted job placement and career counselling services
(Lindsay ez al., 2015).

Effective employment transitions often depend on career services that are disability-
inclusive, offering individualized guidance, accessible job postings, mentorship programs,
and internship opportunities (Jankovi€ e a/, 2021; Madaus, 2006). However, studies in
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both high and middle-income countries show that many higher education institutions fail
to provide such tailored services, resulting in prolonged job searches and higher attrition
from the labour force (Garcfa-Gonzalez ¢t al., 2022).

In Albania, employer awareness and readiness to hire graduates with disabilities
remain low (Sholla & Zisi, 2021). While the National Agency for Employment and Skills
reported that 525 persons with disabilities were trained and employed in 2024, the data
are not disaggregated by education level, obscuring the outcomes for university graduates
(MSHMS, 2024). In addition, university career services rarely integrate disability-specific
employability support, and coordination with employers to create accessible internships
is sporadic (Giakoumis, 2021).

Vocational Training and Pathways

International evidence highlights the value of vocational education and training (VET) in
facilitating labour market entry for persons with disabilities, particularly when programs
are designed to meet both employer needs and the functional capacities of participants
(Butterworth ez al., 2012; Leicht-Deobald ef al, 2022). Successful models incorporate
workplace simulations, soft skills training, and structured partnerships between VET
providers, higher education institutions, and employers (Lindsay ez af, 2018).

The World Bank (2021) and UNESCO (2020) emphasize that integrating VET with
higher education pathways enhances flexibility and supports lifelong learning for persons
with disabilities, enabling upward mobility in the labour market.

In Albania, participation of students with disabilities in vocational training remains
exceptionally low, only 1.2% of VET enrolments in 2020-2021 (UNDP 2021). Curricula
are not adapted to the needs of learners with disabilities, and practical placements are
rare. Moreover, weak integration between VET and higher education systems means that
graduates from vocational programs have limited pathways to further study and higher-
skilled employment (Cungu & Sulce, 2019; UNDP 2021).

Employer Engagement and Inclusive Hiring Practices

Employer engagement is essential to improving employment outcomes for graduates with
disabilities. Evidence shows that sustained partnerships between universities and employers,
combined with financial incentives and public awareness campaigns, can significantly
increase recruitment rates (Buciuni & Pisano, 2018; Lindsay ¢7 @/, 2019). The adoption of
inclusive recruitment practices, such as accessible job applications, alternative interview
formats, and transparent accommodation policies, has been linked to higher retention rates
for employees with disabilities (Shaw ez al., 2021).

In Albania, employer engagement in inclusive hiring remains underdeveloped.
While some organization or private companies have participated in EU-funded disability
employment projects, these initiatives are often short-term and lack scalability (Sholla &
Zisi, 2021). Public sector employment for graduates with disabilities is also limited, despite
quotas established in legislation (Law No. 15/2019 on Employment Promotion).
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(iv) Economic and Social Inclusion of Graduates with Disabilities

Higher Education is a critical driver of economic empowerment and social participation for
persons with disabilities. It contributes by enhancing human capital, expanding social networks,
fostering civic engagement, and enabling participation in knowledge-based economies (OECD,
2021; WHO, 2011). Tertiary education increases employability, earnings potential, and career
mobility, thereby reducing poverty and economic dependence (Becker, 1994; Psacharopoulos
& Patrinos, 2018). For persons with disabilities, these benefits can be amplified: a university
degree can mitigate some of the systemic discrimination in the labor market by signaling skills
and competencies to employers (Baldwin & Johnson, 2006; Schur ez al.,, 2014).

Economic inclusion is realized when graduates with disabilities have equitable access to
decent work, fair wages, and career advancement. Research shows that in high-income
countries, tertiary education reduces the disability employment gap more than secondary
or vocational training alone (Houtenville & Kalargyrou, 2012; Lindsay ez a/, 2018).
Furthermore, higher education is associated with reduced reliance on disability benefits
and greater financial independence (Jones, 2008; Madaus ef a/., 2010).

Social inclusion encompasses participation in community life, political engagement,
cultural activities, and social networks. Higher Education fosters social capital through
peer interaction, exposure to diverse perspectives, and participation in extracurricular
activities (Trowler, 2010; Hall & Healey, 2005). For students with disabilities, accessible
campus environments and inclusive pedagogies can facilitate the development of identity,
leadership skills, strengthening their capacity to influence policy and practice in society
(Morifia, 2017; Seale, 2014).

Despite the potential of higher education to promote inclusion, disparities persist
in educational attainment, graduate outcomes, and post-study trajectories between
students with and without disabilities. Students with disabilities are less likely to complete
higher education programs, more likely to take longer to graduate, and more likely to
study part-time due to accessibility barriers, health-related interruptions, or inadequate
accommodations (Richardson, 2001; Fuller ef a/, 2004; Lombardi e# al, 2011). After
graduation, they face higher unemployment rates, are overrepresented in low-paying jobs,
and are underrepresented in leadership roles (Schur e @/, 2014; Lindsay ez al., 2018). The
employment gap is wider for women with disabilities and for those from minority ethnic
or rural backgrounds, pointing to intersecting inequalities (Jones, 2008; OECD, 2021).

In Albania, higher education has the potential to empower persons with disabilities
economically and socially, but systemic and institutional gaps undermine this potential
(Sholla & Zisi, 2021). Accessibility issues in HEIs, insufficient provision of assistive
technologies, and a lack of inclusive career services limit the effectiveness of higher
education as a pathway to labour market participation (UNICEF Albania, 2022).

While the Law No. 15/2019 on Employment Promotion includes measutes to encourage
hiring persons with disabilities, enforcement is inconsistent, and higher education graduates
are nota specific focus of these policies. This disconnect between education and employment
policy results in underutilization of the skills and qualifications of graduates with disabilities.
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In Albania, disparities are reinforced by limited job opportunities for graduates with
disabilities, weak employer engagement, and the lack of integrated data systems to track
employment outcomes (Cungu & Sulce, 2019; Giakoumis, 2021). Poverty rates remain
high: 96% of families with children with disabilities live in low-income conditions (Voko,
et.al,, 2018), reflecting structural exclusion throughout the life course. NGO-led initiatives
have piloted mentorship and employment programs for graduates with disabilities, but
these remain small-scale and dependent on external funding (Sholla & Zisi, 2021). Without
national-level, sustained programs linking higher education institutions, employers, and
government agencies, the economic and social inclusion potential of higher education for
persons with disabilities will remain unrealized.

POLICY AND SERVICE PROVISION IMPLICATIONS

The analysis identifies priorities that require further studies but also coordinated intervention
by policymakers, higher education institutions, and relevant state agencies to address
systemic barriers, expand equitable participation, and strengthen institutional capacity for
disability inclusion in higher education.

The findings highlight key priorities for policy and service provision:

Specialized support for dominant disability types: The prevalence of blindness necessitates
investment in assistive technologies, tactile resources, and trained personnel.
Decentralization of services: The concentration of students with disabilities in Tirana and
Shkodér underscores the need to equip regional universities with basic accessibility
infrastructure and training;

Field diversification: Targeted interventions, such as adapted laboratory equipment
and curricular adjustments, are essential for inclusion in STEM, health sciences, and
technical fields.

nstitutional capacity building: Reliance on a few “accessibility islands” risks deepening
inequality; minimum accessibility standards should be implemented across all higher
educational institutions.

Pathways for underrepresented groups: The minimal participation of students with intellectual
and dual sensory disabilities calls for outreach, preparatory programmes, and inclusive
admission policies

Networking with employment institutions and business: Sustained programs linking higher
education institutions, employers, and government agencies in order to realize the
economic and social inclusion potential of higher education for persons with disabilities.
Accessibility and Reasonable Accommodation: Higher education institution should prepare,
adopt, implement operational procedures to realize accessibility in environment,
information, communication and transport and reasonable individual adaptation based on
the needs of students with disabilities. (viii). Capacity Building: Disability rights training
for teaching, administrative staff and students; disability units within higher education
institutions with trained responsible staff. (ix) Biopsychosocial evaluation: Building the
procedures for evaluation of students with disabilities based on ICF recommendations.
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This study was conducted in accordance with established ethical standards for research
in higher education and the social sciences. Confidentiality and anonymity were strictly
maintained: no identifying information was collected, and data were reported only in
aggregate form to prevent attribution to individuals or institutions. Access to raw data
was restricted to the authors, ensuring compliance with the principles of integrity,
autonomy, and data protection under the General Data Protection Regulation (GDPR,
Regulation (EU) 2016/679).
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Abstract

Albania faces a growing digital employment gap, marked by a mismatch between
the skills required by the labour market and those provided by higher education.
National initiatives such as e-Albania 2.0, GovTech Accelerator, Smartl.abs, and
DIGJIKOMP-AL have advanced digitalization, yet graduates often lack the applied
competences expected in diverse sectors. This paper examines national strategies
and institutional projects, including AKSHI-University partnerships, to assess
current progress and persistent shortcomings. The research draws on policy reviews,
institutional agreements, labour market surveys, and sectoral reports. Findings
reveal limited integration of field-specific digital skills across curricula, regional
and socioeconomic disparities in access to infrastructure, and insufficient industry—
university collaboration. The study argues that systemic reform is required, moving
from isolated ICT courses toward embedded digital competences in all disciplines,
supported by professional development for faculty and targeted inclusion policies.
Five recommendations are proposed: integrate digital learning outcomes across all
programmes, expand faculty training in digital pedagogy, strengthen university—
industry partnerships, address digital exclusion for underserved students, and establish
continuous monitoring aligned with EU DigComp standards. Coordinated action
between the Ministry of Education, AKSHI, universities, and the private sector,
supported by EU cooperation, is essential to prepare graduates for a rapidly evolving
digital economy.

Keywords: digital employment gap, higher education, Albania, digital inclusion,
curriculum reform, labour market, digital skills
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INTRODUCTION AND AIMS OF THE STUDY

This study investigates the role of higher education in addressing Albania’s digital
employment gap. Its purpose is to explore how universities can align curricula with labour
market needs, integrate digital competences across disciplines and reduce disparities
in access. The research is designed to contribute both to national policy debates and
international scholarship on digital transformation in education. Specifically, it aims to
answer three questions:

® How are national strategies addressing digital competences in higher education?

®  What structural and institutional barriers persist in aligning higher education with
labour market requirements?

[ )

What reforms are necessary to reduce the digital employment gap?

This research draws on the EU DigComp 2.2 framework (Carretero ¢ al., 2022), which
identifies five dimensions of digital competence: information literacy, communication,
content creation, safety and problem solving. The study also incorporates theories of digital
inclusion and higher education reform, particularly those that emphasise the embedding of
digital skills across disciplines rather than treating them as stand-alone ICT modules. The
conceptual framework combines these theories with labour market alignment approaches
that stress university—industry cooperation as a foundation for employability.

METHODOLOGY

The paper adopts a qualitative research design based on document analysis. Data were
collected from policy reports, national strategies, EU frameworks, institutional agreements and
labour market surveys. The selection of sources reflects both government and independent
perspectives to ensure triangulation. Reliability was strengthened by cross-referencing findings
with multiple reports from different institutions, while validity was ensured by grounding
the analysis in the DigComp framework. The methodological approach is policy-driven but
supported by conceptual models of digital competence and higher education transformation.

ETHICAL CONSIDERATIONS

Although the study relies on secondary data, ethical considerations remain relevant.
Potential bias in official policy documents, unequal representation of vulnerable groups
and limitations of survey coverage are acknowledged. By highlighting these issues, the
research aims to ensure responsible interpretation and to promote policies that address
digital exclusion among disadvantaged populations.

CONTEXT: DIGITAL TRANSFORMATION IN ALBANIA
& LABOUR MARKET SHIFTS

Albania is undergoing a rapid digital transformation driven by public initiatives that aim to
modernize public administration and the private sector in response to shifting employment
needs. Among these, e-Albania 2.0 and the Digital Agenda 2022-2026 are central projects



64 THE DIGITAL EMPLOYMENT GAP IN ALBANIA

shaping this transformation (University of Tirana, 2022). The Digital Agenda 2022—2026,
prepared by the National Agency for Information Society, serves as a strategic roadmap
for Albania’s transition to a digital society. It builds on eatlier achievements, with the
e-Albania platform now providing more than 95 percent of public services online,
reducing bureaucracy, increasing transparency and streamlining administrative processes
(AKSHI, 2023; DigWatch, 2022). The updated agenda outlines a vision for fully digitalized
governance, enabling citizens and businesses to access services through integrated platforms
supported by technologies such as artificial intelligence and block chain (DigWatch, 2022).
E-Albania 2.0 is being designed around life-event—based services such as job seeking,
retirement, and business registration, incorporating uset-friendly interfaces, voice assistants,
and accessibility enhancements (Monitor, 2024; University of Tirana, 2024).

The World Bank’s GovTech for Results programme, launched in 2023, has strengthened
the reach of e-Albania 2.0 and set higher standards for inclusion. It reports a 40 percent
increase in service applications via the platform and estimates that by 2029 neatly three
million users will benefit from faster services and enhanced infrastructure (World Bank,
2025). In education, 216 Smartlabs have been established in primary schools, improving
ICT access for approximately 35 000 students and providing training for more than 1 000
teachers and school leaders (World Bank, 2025). Additionally, vocational and innovation
centres are being developed to equip young people with skills aligned with the evolving
labour market (Ministry of State for Entrepreneurship and Business Climate, 2024).

The government has also invested significantly in the innovation ecosystem. The Smart
Specialisation Strategy is supported by nearly €1.18 billion, with €14.5 million allocated for
startups and SMEs, and more than €7 million granted over the past two years to strengthen
innovative enterprises (Ministry of State for Entrepreneurship and Business Climate, 2024).
Partnerships between the Albanian Cybernetics Association and Italian NGO NAMEX have
strengthened the country’s internet infrastructure through the ANIX Internet Exchange
Point, reducing access costs and improving connectivity (Balkan Insight, 2023).

Despite these improvements, gaps remain. Around 14 % of Albanians still lack internet
access, particularly in rural and disadvantaged areas. Only about 4 % of the population
possesses advanced digital skills, placing Albania behind other Western Balkan countries
(Balkan Insight, 2023; DigWatch, 2022). Private sector demand for digital competences
is rising quickly. Sectors such as banking, tourism, telecommunications, architecture, and
media now require workers with expertise in cloud computing, data analysis, and sector-
specific software, as well as the ability to adapt to technology-driven work environments
(INSTAT, 2024; Ministry of Finance and Economy, 2022). The Employment and Skills
Strategy 2022-2030 identifies persistent gaps between formal education and the practical
skills employers require. It calls for integrating digital competences at all levels of education
and aligning curricula more closely with labour market needs (Ministry of Finance and
Economy, 2022). Surveys conducted by the European Training Foundation confirm
that many Albanian graduates lack basic digital skills, including cloud technologies, data
processing, and professional online communication, which limits their competitiveness in
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digitized sectors (ETFE, 2023). The Digital Agriculture and Rural Transformation (DART)
program, launched in 2024 by the United Nations in collaboration with FAO, I1LO, and
ITU, aims to modernize rural services and agricultural practices. The initiative focuses on
developing a national digital agriculture strategy aligned with EU standards, enhancing
the Farmers’ Portal, and providing training to farmers, students in technical schools, and
public officials (United Nations Albania, 2024).

Overall, Albania’s digital transformation is reshaping both the public and private sectors.
Governance is moving toward fully integrated digital services, education is being updated with
modern technology, the economy is supported through innovation hubs, and rural sectors
are being connected through specialized programs. However, infrastructure limitations, skills
gaps, and regional disparities remain significant challenges. For higher education, this means
a pressing need to embed digital competences across curricula, strengthen partnerships with
industry, and ensure equitable access to learning opportunities for all students.

HIGHER EDUCATION’S CURRENT CAPACITY
TO ADDRESS DIGITAL NEEDS

Albanian universities have made notable advances in embracing digital education, particulatly
as a direct response to the COVID-19 pandemic. Many public institutions integrated
Learning Management Systems and digital assessment tools into their workflows; these
changes helped sustain teaching and learning. Nonetheless, efforts remain inconsistent
and often limited to individual projects rather than system-wide transformation (Gugu
& Kiristo, 2023; MDPI, 2021). The abrupt shift to online learning during the pandemic
exposed significant variability in readiness among universities. A survey conducted in
carly 2021 revealed that many institutions lacked strategic planning and infrastructure to
support remote teaching, Faculty resorted to independent solutions, creating e-materials
with minimal guidance; platforms such as Zoom and Google Classroom were adopted
rapidly, sometimes without formal training or institutional backing (MDPI, 2021). These
stop-gap measures enabled continuity in instruction, yet underscored the fragility of digital
capabilities in higher education. A study examining lecturer and student experiences in
the humanities at the University of Elbasan and the University of Tirana found that prior
digital skills were generally inadequate; the traumatic shift catalysed skill development, but
this occurred largely through self-directed learning rather than formal support. Despite
progress, students’ digital capabilities did not show substantial improvement beyond basic
tool usage (Gugu & Kiristo, 2023).

In 2021, AKSHI and the Ministry of Education launched the DIGJIKOMP-AL project
to assess digital competences among academic staff in public higher education institutions
(University of Tirana, 2022). Pilot self-assessments revealed uneven digital proficiency
among faculty; some demonstrated adequate competencies, while others lacked training
in digital pedagogy and emerging technologies. The project aimed to increase capacities to
support quality teaching and learning; however, outcomes have not yet translated into scaled
faculty development or widespread curriculum integration (University of Tirana, 2022).
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Curriculum reform efforts emerged under the U2SID Erasmus+ project, aimed at
embedding digital learning outcomes across higher education programmes. Universities
including the University of Tirana, Polytechnic University of Tirana and University of
Elbasan participated in workshops organized under the U2SID Digital Literacies Accelerator
Program, which focuses on developing digital competences through collaborative and
inclusive strategies (QSKN, 2023). A workshop held at the Mediterranean University of
Albania in March 2024 emphasized integrating digital literacy across programmes, facilitating
engagement between faculty, students and industry professionals, and modernizing study
design (QSKN, 2024). These initiatives proposed integrating digital literacies across
disciplines, enhancing teaching methods, and aligning programs with labour market needs.
Yet, implementation remains limited to pilot activities, and many programmes still treat
digital skills as isolated ICT modules rather than embedding them throughout curricula.

Some private universities made eatly strides in digital course offerings. Institutions
such as Epoka University and Metropolital University of Tirana, UMT introduced digitally
oriented courses, leveraging their autonomy to innovate curricula. Epoka University offers
programs in Computer Engineering, Business Administration and Architecture, where digital
tools are naturally embedded (Epoka, 2025). These universities tend to operate with more
agility and may incorporate digital components more readily; however, coordination with
national standards and public sector reforms remains limited. Other universities developed
in-house digital systems to manage academic workflows and support online teaching, For
example, at the University of Shkodra “Luigj Gurakuqi”, the SMAK platform manages
pedagogical loads and communications, while a Moodle-based system supports course
delivery. This institution also launched a Continuing Education Training Laboratory to
build lecturer skills in digital tools and online course design (Demaj ¢7 al, 2020). University
of Elbasan deployed Moodle for specific departments, initially offering online teaching
in social sciences with as many as 200 students participating, The university’s Educational
Management System supports administrative functions, while the E-Learning platform
is still limited to partial adoption. Only a negligible fraction of courses was designed as
blended learning, and most remain entirely face-to-face (Ibid).

Despite these efforts, several challenges remain. A lack of coherent strategy means
many initiatives are project-based, time-limited and not institutionalized. The breadth of digital
integration varies widely across universities and per faculty. Most programmes still treat
digital education as optional modules rather than intrinsic to all disciplines. Faculty
development remains uneven; while some institutions invested in training and mentoring,
many rely on self-learning and peer sharing. Students may develop familiarity with basic
tools, but deeper digital skills such as data literacy, digital content creation or pedagogical
technology integration remain uncommon. Moreover, private university innovations are
rarely synchronized with national priorities. Public universities often lack the agility to
implement reforms comprehensively, while private institutions may fail to contribute to
public digital education transformation.

The pandemic highlighted the necessity of resilient digital infrastructure and digital
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pedagogy. The DIGJIKOMP-AL and U2SID initiatives offer valuable inroads into
institutionalizing digital competences, yet without system-wide adoption, their impact
remains limited. Embedding digital skills across curricula requires professional development
for academic staff, not just one-off trainings, but ongoing support for digital pedagogy in
all disciplines. University governance structures should ensure digital literacies are integral
to programmes objectives rather than add-on modules. Collaboration among public and
private universities, alignment with national digital agendas and coordination with quality
assurance mechanisms like ASCAL can help foster consistency. Shared platforms, resource
centers and faculty networks may enable scaling of good practice.

Albanian universities responded to the pandemic by adopting digital tools and
platforms under pressure. While progress was achieved in some areas, digital education
remains fragmented. Pilot programmes such as DIGJIKOMP-AL and U2SID offer
practical frameworks for embedding digital literacies, yet need scaling and integration
with institutional mandates. Private universities provide examples of innovation, though
alignhment with broader educational transformation is weak.

For sustainable change, higher education institutions must move from reactive digital
adoption towards strategic integration. This means equipping faculty in digital pedagogy,
redesigning curricula to include digital competences across all programmes, and aligning
efforts across public and private sectors. The digital transformation of university education
will remain nascent until challenges of coordination, capacity and policy are addressed.

THE MISSING LINK: ALIGNING UNIVERSITIES
WITH THE LABOR MARKET

Despite growing recognition of the digital employment gap, structural misalignments
persist. Employers report that graduates are not adequately prepared for real-world digital
tasks, especially in fields like engineering, health sciences, public administration, journalism
(RisiAlbania, 2024) and education (Nathanaili, 2023). For instance, engineering students
may receive strong theoretical training but minimal exposure to simulation software or
data platforms widely used in the industry. A critical reason for this gap is the limited
communication between universities and employers. Career offices, where available, tend
to focus on traditional placement services such as job listings rather than developing active,
skills-based partnerships with businesses (RisiAlbania, n.d.). These services seldom engage
in joint curriculum design, workplace retraining modules or shared internships aligned with
digital competencies.

There are promising but fragmented efforts to bridge this gap. In 2023, the National
Agency for Information Society (AKSHI) entered an agreement with the University of
Tirana aimed at involving students in digital public service development (AKKSHI, 2023).
This initiative created opportunities for students to work on real digital platforms, which
could help them understand practical public-sector needs. However, such collaborations are
rare and system-wide frameworks to scale them across universities do not yet exist. Another
major issue is the absence of system-wide monitoring mechanisms that ensure academic
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content stays aligned with labour market trends. There is no mandatory requirement
for universities to benchmark their curricula against established EU digital competence
frameworks such as DigComp 2.2 (Carretero et al, 2022). Without these benchmarks,
academic programmes may fall behind rapidly evolving professional expectations. Moreover,
comprehensive data on graduate employability, especially concerning digital readiness,
remains limited. Universities do not routinely track employment outcomes by field or digital
competence levels. Without reliable statistics, policymakers and institutions lack evidence
needed for targeted and effective reform.

Some progress has been made through projects like RisiAlbania, supported by the Swiss
Agency for Development and Cooperation and implemented by Helvetas and Partners
Albania (RisiAlbania, n.d.-a). This project works to improve career guidance and job
intermediation services, especially in sectors such as ICT. It helps to establish Skills Sectoral
Committees that bring together businesses, educational institutions, and policymakers to
reflect changing professional skills needs (RisiAlbania, n.d.-a). Such committees could
serve as future platforms for university-industry collaboration if expanded. Despite this,
RisiAlbania’s initiatives are somewhat external to university systems and do not fully embed
digital competency alignment into academic governance. Their work is impactful, yet not
integrated into mainstream university processes.

The misalignment between university curricula and employer needs has tangible
consequences. Graduates frequently require additional on-the-job training to become
productive, increasing hiring costs and delaying full performance. In sectors like journalism
and public administration, this means students may graduate with outdated skills that do not
match current digital workflows or platforms. This misalignment also contributes to brain
drain. Young professionals, finding limited opportunities in local markets, often emigrate
to countries where their digital skills are more valued or better matched. This exacerbates
the challenge for both universities and the economy (RisiAlbania, n.d.-a).

To close this gap, several actions are essential:

Establish formal benchmarking frameworks that require universities to map their
programmes against EU digital competence frameworks like DigComp 2.2. This would
ensure curricula evolve with industry needs (Carretero ez al, 2022).

Institutionalize collaboration between universities and businesses through internships,
pilot projects and joint course design. Platforms similar to RisiAlbania’s sectoral
committees could be embedded in academic governance to guide program development.
Empower career centers to go beyond placement services by organizing industry-led
digital skilling events, fostering alumni mentorships and co-designing assessments
aligned with workplace requirements.

Gather and publish graduate data on employment outcomes, digital readiness, and
field-specific performance. Robust data would inform curriculum reform and signal
where education risks falling behind market needs.

Scale AKSHI-university partnerships like the one with the University of Tirana by
replicating digital public service co-development projects across disciplines and campuses.
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REGIONAL & SOCIO-ECONOMIC BARRIERS
TO DIGITAL INCLUSION

Digital exclusion remains a defining barrier for many Albanian students. Those from rural
areas and low-income houscholds face a combination of poor broadband access, limited
exposure to digital tools in earlier education, and minimal support for acquiring advanced
skills. Even though pre-university digital education programs such as SmartlLabs have
reached numerous schools, the divide in tertiaty institutions is both glaring and persistent
(UNICEF Albania, 2023). Students in rural areas often endure unstable or limited Internet
connectivity. While mobile coverage may exist, fixed-line broadband is scarce and costly.
In 2022, only about 9 % of rural residents had fixed-line connections, compared to 31
% in urban areas (AKEP, 2024). This disparity means that students outside major cities
frequently lack reliable access to online learning platforms or digital resources.

Infrastructure gaps persist despite national efforts. The National Plan for Sustainable
Digital Infrastructure (2020—2025) targeted universal broadband and improved connectivity
for schools and institutions by 2025. Yet implementation in rural parts has lagged due to
funding gaps, regulatory complexity, and a focus on profitable urban regions (DigWatch,
2020). Without broadband at home or institution, rural students face barriers in participating
in digital learning or demonstrating digital competence.

Efforts such as Smartlabs and the Albania Digital Education Project focus on
equipping primary and secondary schools with ICT infrastructure and teachers with digital
pedagogy training. The initiative aimed to establish over 600 SmartLabs benefiting roughly
150,000 students, particularly in remote areas (UNESCO, 2021). Yet the impact in secondary
and tertiary education remains limited, and inequalities continue to influence digital skill
acquisition. In many rural schools, infrastructure and connectivity are still lacking. In one
remote village, only 46 percent of schools (primary and secondary) had any Internet access
and a mere 5.3 percent had Wi-Fi (BIRN, 2025). Teachers struggle to conduct even basic
digital lessons, often relying on personal devices. These disparities in foundational digital
exposure feed into higher education, where students from such backgrounds may enter
under-prepared.

Public universities in peripheral regions consistently have weaker digital infrastructure
compared to their peers in Tirana. Students and faculty in these universities face challenges
accessing reliable Wi-Fi, up-to-date laboratory equipment, and modern educational
platforms. These gaps limit both teaching quality and students’ ability to develop advanced
digital skills. Moreover, faculty at under-resourced universities often lack access to training
in digital pedagogy or emerging technologies. Without structured internal capacity building,
lecturers continue to teach using traditional methods, maintaining the digital gap across
student cohorts.

Graduates from under-resourced universities face direct consequences in the job market.
They are less likely to be considered for roles in digitalized sectors such as I'T, finance, media
or public administration, where digital fluency and familiarity with platforms are essential.
Competing against peers from better-equipped institutions, these graduates often experience
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lower employability and increased vulnerability to unemployment or underemployment.
Disparities in digital readiness also perpetuate socioeconomic inequalities. Students from
rural or low-income backgrounds frequently have fewer opportunities to access internships,
industry alignments, or networking events that could offset their digital skills deficit.

Various efforts aim to reverse this trend, though many remain pilot projects. Mobile labs
and regional development programs, including portions of the DART (Digital Agriculture
and Rural Transformation) initiative, deliver digital training to rural youth, farmers, and
vocational school students (ILO, 2024). These programmes build digital capabilities related
to agriculture, but their reach is often limited in scope and duration. Similarly, the Digital
Agriculture for Rural Transformation (DART), led by FAO, ILO, and ITU, focuses mainly
on extending digital agricultural knowledge through platforms like the Farmers’ Portal (UN,
2025). These tools may not directly address digital exclusion among university students.
While they build rural digital access in one sector, broader, systemic solutions are still needed
across education levels. Many digital inclusion initiatives depend on limited donor funding
or single-phase grants. Once the initial project ends, maintenance, infrastructure upgrades
and scaling efforts often stall. Without sustainable financing and institutionalization, these
efforts risk remaining fragmented and short-lived. The lack of local ownership also restricts
longevity. Projects led by external partners may not embed training or infrastructure into
the university governance system. Once the project team withdraws, the benefits may fade
without internal champions or long-term planning,

Closing the gap: suggestions for lasting impact

Closing the digital exclusion gap requires holistic and sustainable policies:
®  Expand broadband access through public-private partnerships, universal service funds,
and infrastructure mapping to ensure connectivity for all universities, hospitals, schools,
and homes (DigWatch, 2020).

Institutionalize Smartlabs in tertiary institutions, particularly in under-resourced regions,
with ongoing technical and pedagogical support rather than one-off deployments.
Offer dedicated funding for university digital infrastructure and faculty training in
peripheral universities to level the playing field with institutions in major cities.

Use data-driven strategies to map student digital readiness and infrastructure gaps.
This ensures targeted investment in the most impacted areas.

Integrate digital literacy into core tertiary curricula across disciplines and promote
inclusive access, online libraries, coding tools, simulation platforms that bridges
regional divides.

Create sustainable models, like revolving funds or local co-financing, to ensure
infrastructure maintenance and avoid pilot attrition.

Digital exclusion rooted in geography and socioeconomic background deepens the
employment gap by limiting students’ development of essential digital skills. Pre-university
interventions such as Smartlabs testify to potential, yet inequalities persist into tertiary
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education. Rural institutions lag behind, and digital readiness varies significantly across
regions. While some mobile labs and sector-specific programmes offer temporary relief,
their reach is narrow and uncertain in longevity. To close the employment gap, Albania
must prioritize equitable digital infrastructure and literacy investments that are strategic,
inclusive, and enduring.

RECOMMENDATIONS

To address the digital employment gap, a systemic transformation is required in how
Albanian universities understand, teach and assess digital competences. This paper proposes
five key strategies:

® Integrate Digital Learning Outcomes Across All Disciplines: Move beyond ICT courses
and embed relevant digital competences in every academic program.

Expand Professional Development for Faculty: Provide continuous training in digital
pedagogy and sector-specific digital tools.

®  Build Stronger University—Industry Linkages: Develop joint projects, digital internships
and mentorships that mirror market conditions.

Target Digital Exclusion: Create inclusive policies that support students from
underserved regions and backgrounds with digital access and learning support.
Establish Monitoring Mechanisms: Regulatly assess digital competence integration

and labour market responsiveness using frameworks such as DigComp.

These actions require joint coordination between the Ministry of Education,
AKSHI, universities and the private sector, supported by EU cooperation and local policy
reforms. Without such alignment, Albania risks falling further behind in regional digital
competitiveness.

CONCLUSIONS

Albania’s higher education system is at a turning point. Digitalisation has advanced
significantly at the national level, yet universities remain fragmented in their response.
The findings demonstrate that despite national efforts, higher education continues to
treat digital skills as optional rather than fundamental. There are significant gaps in faculty
training, weak integration of competences across curricula and limited alignment with
market expectations. Regional and socioeconomic disparities further deepen exclusion,
leaving many students disadvantaged. University—industry cooperation remains fragmented,
with few institutionalised mechanisms for embedding workplace skills into academic
programmes. The study shows that without systematic reform, Albanian graduates will
remain unprepared for the digital labour market.
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National Strategies Higher Education Institutions

Barriers:

* Weak curricula integration
e Limited faculty training
® Digital exclusion
e Weak industry links

Proposed Reforms:
1. Curriculum integration
2. Faculty development
3. University—industry partnerships
4, Digital inclusion

5. Monitoring (DigComp)

Labour Market Alignment

Fig. 1. Conceptual Model of the Digital Employment Gap and Proposed Reforms

Embedding digital competences, expanding faculty development and ensuring equitable
access are necessary steps to reduce the digital employment gap. The study underscores the
importance of systemic reform, coordinated action and continuous monitoring to prepare
graduates for the future of work. The Fig. 1 illustrates the relationship between national
strategies, higher education institutions, labour market demands and the proposed reforms.
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Abstract

This research investigates the application of advanced digital technologies in the
documentation, analysis, and conservation of this vernacular-built heritage, with a specific
focus on the Cerciz Topulli House in Gjirokastra, Albania. Recognized as a key architectural
and historical asset within the UNESCO World Heritage Site, the structure exemplifies
19"-century fortified domestic architecture characteristic of the region. The study was
conducted as part of a collaborative restoration initiative in November 2024, involving the
Faculty of Architecture, local governance units,and UNESCO. A multi-scale, data-driven
methodology was implemented, integrating traditional architectural survey techniques with
state-of-the-art tools including UAV-based photogrammetry, terrestrial laser scanning,
and hybrid workflows in Building Information Modeling (BIM) and (hBIM). Detailed
3D geometric documentation facilitated structural assessments through finite element
modeling (FEM), enabling the identification of material vulnerabilities and deformation
patterns. Parametric modeling and digital reconstruction supported scenario-based
analyses for future conservation planning, This interdisciplinary framework combining
architectural heritage, structural diagnostics, and digital preservation demonstrates the
efficacy of technologically enhanced approaches in safeguarding at-risk cultural assets.
The outcomes contribute a replicable methodological model for heritage conservation in
seismic and climatically sensitive contexts across the Balkan region.

Keywords: Restoration camp, metric survey, laser scanner, hBIM, Topulli house,
heritage revitalization;
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INTRODUCTION
Situated in southern Albania, the historic city of Gjirokastra was recognized by UNESCO
in 2005 for its outstanding example of Ottoman-era urban fabric in the Balkans. The city’s
traditional architecture carefully adapted to the steep terrain of the Drino Valley offers
valuable perspectives on historical urban life and cultural continuity in the region.

Efforts to safeguard its architectural heritage began in 1961, when Gijirokastra was
declared a “museum city,” leading to the official protection of over 600 traditional structures
from a total of 1,220 [30, 26]. The city’s form and construction practices evolved in direct
response to its mountainous setting, climatic conditions, and socio-economic context [20)].
Central to Gjirokastra’s architectural identity are the tower houses multi-functional buildings
that combined domestic and defensive roles. These structures, commissioned during the
Ottoman period and built by skilled artisans from surrounding regions, symbolize the city’s
former wealth and regional importance [4, 10, 17].

Historic settlements such as Gjirokastra, a UNESCO World Heritage Site, embody a
unique synthesis of urban morphology, vernacular architecture, and traditional construction
techniques. Characterized by steep topography, stone-paved alleys, and a dense fabric of
fortified tower houses, the city reflects centuries of socio-cultural layering and architectural
adaptation. These buildings, typically constructed with local limestone, wood-framed upper
floors, and slate roofs structure, represent a remarkable integration of structural ingenuity
and aesthetic identity within a challenging terrain [4, 17].

The architectural value of Gjirokastra lies not only in its individual monuments but in
the coherence of its urban ensemble, shaped by Ottoman-period spatial organization and
adapted to the mountainous landscape [4]. Restoration efforts must therefore engage with
the material authenticity and typological complexity of the built environment preserving
original elements such as carved stone details, wooden ceilings, and traditional ventilation
systems, while addressing structural vulnerabilities arising from age, seismic risk, and
environmental degradation [10, 15].

This study focuses on the restoration of architectural heritage in Gjirokastra,
highlighting the need for context-sensitive methodologies that combine historical research,
building diagnostics, and compatible material interventions [36]. It aims to contribute to
a sustainable conservation model that reinforces both the physical integrity and cultural
significance of the city’s historic fabric. Beyond its conservation focus, the study also
highlights the pedagogical dimension of digital heritage tools. Integrating methods such
as BIM, photogrammetry, and parametric simulation within Higher Education enhances
students’ digital literacy and critical problem-solving skills, preparing future professionals
to address heritage conservation with both technical competence and cultural sensitivity.

‘TOPULLYI HOUSE, ARCHITECTURAL AND
HISTORICAL REVIEW

The Cer¢iz Topulli House, located on the slopes of Dunavat in Gjirokastér, is among the
earliest fortified residences built outside the city’s medieval castle. Constructed in the early
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19th century by Mehmet Topulli, the structure exemplifies the kullé typology traditional
tower houses that combined residential and defensive functions, characteristic of Ottoman-
influenced Balkan architecture [15] (see Fig. 1a, 1b).

Fig. 1. a) Archival photograph of the Topulli House, showing the external architectural

configuration within its historical urban context, alongside an interior view of the main room (oda
e burrave), highlighting its traditional spatial layout and integrated timber furnishings; b) Recent
images showing the current state of preservation, structural alterations, and material degradation
(Source: IKTK-Archive).

The house is most renowned as the birthplace of Cerciz Topulli (1880-1915), a
prominent figure in the Albanian National Awakening. Alongside his brother Bajo, he
led one of the first armed bands against Ottoman forces in southern Albania. Their
assassination of the Ottoman commander Halil Musa Bey in 1908 and the subsequent
Battle of Mashkulloré marked key moments in the nationalist movement [28, 29]. In 1967,
the residence was converted into the National Awakening Museum, initiated by museologist
Lefter Dilo. It displayed artifacts linked to Topulli and the broader independence struggle.
Although officially titled the Museum of National Renaissance, it remains widely known
as the Cerciz Topulli Museum [15, 28] (see Fig. 1a). While parts of the house are still
inhabited by descendants, preservation efforts remain limited, and structural degradation
poses ongoing challenges (see Fig, 1b).
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ARCHITECTURAL SURVEY,
SITE WORK INSTRUMENTS AND METHODOLOGY

Architectural survey

The surveying of historic buildings constitutes an indispensable stage in the restoration
workflow, providing the critical empirical foundation upon which all subsequent project
interventions depend. It is imperative that extant documentation comprising preliminary
sketches, architectural drawings, and previously acquired geometric measurements be
meticulously synthesized with newly collected observational data. This integration must be
executed through a systematic, methodical framework to produce a coherent, structured,
and comprehensive dataset. Such rigorously compiled data serves not only as a reliable
baseline for the ongoing design and planning phases but also as an authoritative reference
that supports informed decision-making throughout the restoration process. Ensuring
the precision, consistency, and traceability of this combined information is essential to
uphold the scientific and technical standards required for the successful preservation and
rehabilitation of historic structures [22].

Fig. 2. Integrated on-site data acquisition procedures for the digital survey of the Topulli

House: a) UAV-based photogrammetry using DJI Mavic 3E for contextual 3D modeling and
orthophotos; b) Manual sketches and metric measurements to validate non-digital data;
¢) Terrestrial LIDAR scanning with FJD Trion P1 for high-precision facade geometry;

d) Real-time point-cloud monitoring within the FJD platform for in-situ data validation.
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Digital Surveying Methods and Detail Extraction: Current State and Technological Tools
Another important aspect is the level of detail, which must be appropriately represented
in the final product. To make a well-founded decision in this regard, the input of an expert
user is essential. A survey product whether a line drawing or an image inevitably involves a
certain degree of generalization. Therefore, the criteria and boundaries of this generalization
must be carefully defined, always in close collaboration with the architect, who possesses
in-depth knowledge of the monument [13].

For geometric registration, a range of surveying methods can be employed,
spanning from basic topometric techniques to advanced contemporary surveying and
photogrammetric approaches. Traditionally, due to financial limitations and scientific
obligations, simpler topometric methods were favored. However, negative outcomes
associated with these techniques, coupled with technological advancements in surveying
and photogrammetry, as well as prevailing international trends, have driven a fundamental
shift in this approach [34].

Actually, the geometric survey of cultural heritage monuments utilizes two principal
categories of methods:
® Simplified topometric approaches, often applied in cases where full survey control

is not feasible or necessary, generally serving preliminary documentation or rapid

assessment needs;

® High-precision techniques such as LiIDAR scanning and photogrammetry, which
facilitate fully controlled spatial data acquisition, ensuring detailed and accurate
geometric representations essential for restoration planning, structural analysis, and
long-term heritage conservation [2, 5, 7, 13, 22] (Fig. 2a); Basic topometric methods
are applied selectively and only in situations where the monument’s scale and structural
simplicity justify their use typically in cases where limited precision is acceptable or when
they serve as a supplementary tool to enhance more advanced surveying approaches.

Conversely, modern techniques such as terrestrial photogrammetry and LIDAR-based

surveying are grounded in the accurate acquisition of linear and angular measurements,

either from the physical structure or its visual representations. These methods enable
the reconstruction of three-dimensional spatial data within a unified coordinate system,

ensuring a high degree of geometric reliability and reproducibility [2, 5, 7, 13, 22,

34]. Beyond their technical accuracy, these methodologies offer distinct operational

benefits, including versatility in application, rapid data acquisition, enhanced safety in

fieldwork, and overall procedural efficiency. Crucially, from an economic perspective,
they demonstrate clear cost-effectiveness, often emerging as the most viable solution
for comprehensive heritage documentation by minimizing resource expenditure while

maximizing data quality and utility [13, 22].
® Advanced Scanning methods of built heritage using FJD Trion laser: The scanning

and documentation of historic buildings increasingly leverages cutting-edge LiIDAR

scanning technology, such as the FJD Trion P1 laser scanner, to achieve highly detailed
spatial records (see Fig. 2c, 2d). This portable 3D laser scanner employs real-time
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SLAM['] technology, enabling rapid acquisition of up to 320,000 points pet second with a
spatial accuracy of around 2 centimeters [37]. These features make it particularly effective
for capturing the complex geometries typical of heritage architecture. Data collected by the
scannet is exported into standard point cloud file formats like LAS, PLY, or E57, which can
be processed through dedicated software including FJD Smart LiDAR or popular third-party
tools like Cloud Compare and Autodesk Recap [14, 18, 34, 37|. The processed point clouds
are then incorporated into Building Information Modeling (BIM) systems through specialized
point cloud-to-BIM workflows, facilitating the creation of precise 3D models that support
conservation planning and management (see Fig. 5). Integrating these advanced scanning
techniques with BIM significantly enhances the precision, efficiency, and comprehensiveness
of built heritage documentation and preservation strategies [1, 3, 5, 14, 18, 34, 37].

VERNACULAR ARCHITECTURE OF GJIROKASTRA
AND THE CASE OF CERCIZ TOPULLI HOUSE

Gjirokastra house typology and architectural elements

Characteristics and elements of Gjirokastér Houses and Architectural Design Influenced
by Ottoman Style: Many tower-type house typologies in Gjirokastér date from the late
Ottoman period. These buildings exhibit greater refinement compared to eatlier versions,
incorporating certain stylistic elements derived from the Ottoman Rococo of the era;
however, their defensive characteristics remain prominently visible [4, 6, 10].

The city’s location on a steep, uneven rocky mountainside imposed significant constraints
on construction; nevertheless, the selection of such a challenging site was a deliberate strategic
decision. A 19th-century English traveler observed that rival families erected their towers in
disadvantageous locations such as valleys and rocky outcrops where they could sustain their
disputes over extended periods without any decisive resolution [10, 17].

Externally, Gjirokastra houses appear exceptionally robust and austere, with massive
stone walls. These walls, typically tall and somewhat narrow in plan, convey a formidable,
fortress like impression (see Fig. 3). Stone, as the most durable locally available construction
material of the time, dominates the urban fabric: house walls were built from rectangular
stone blocks meticulously carved by skilled artisans, roofs were clad with flat grey stone
slabs, and streets were paved with stone cobblestones [15, 19, 34].

The presence and height of one or more chimneys held symbolic significance. Only
affluent families were permitted to construct chimneys on their roofs; the greater the
chimney’s height, the higher the family’s social status. The lower floors featured bare
walls constructed from exposed stone masonry without plaster or decorative cladding.
Architectural ornamentation was minimal. Despite limited enforcement by the Ottoman
administration regarding minimum window opening sizes on facades, windows on the lower
levels were either very small or altogether absent [28, 29]. When present, these openings
were arched and functioned defensively as embrasures. (see Fig. 3) [15, 28, 34]

! Note: Simultaneous Localization and Mapping technology.
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a)
details P1

) ; 2)

1) Stone wall with patology
2) Colourful glass window
3) Arched profile on wooden
window

4) Musandara
5) Wooden beams
6) Testeke

details P2

n 5)

1) Stone wall with patology
2) Wooden framed window
3) Entry door

4) Aluminium window with
classic shutters

5) Window with Venetian

d)

Fig. 3. BIM-based reconstruction of the Topulli House illustrating key phases of architectural
transformation: a) Archival-based BIM model representing the original 19®-century
configuration; b) BIM model reflecting alterations from the communist era, including facade
modifications; ¢) Current condition model documenting structural deterioration and material
loss; d) Proposed revitalization scenario integrating recovered vernacular features to restore
architectural authenticity. Detail views (Part 1 & 2) emphasize typological elements of
Gjirokastra’s vernacular architecture, such as musandara, testeke, and stained-glass fenestration,

as captured through heritage-informed modeling strategies.
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Construction techniques in Berat and Gjirokastér exhibit a synthesis of indigenous
Albanian and Ottoman influences. The robust stone masonry employed on the ground
floors traces back to the traditional Albanian rural defensive tower known as the “kullé”.
In contrast, the upper levels incorporate a timber-framed system (¢atma), complemented
by wooden laths and plaster finishes, as well as a series of window openings and balconies.
These elements reflect the characteristics of Ottoman urban architectural practices (Fig. 3)
[6, 206, 28, 29]. The predominant construction material in the city is locally sourced stone,
utilized extensively in the fabrication of walls, roofing, street pavements, and courtyards.
These elements are primarily composed of limestone blocks or slabs alongside native
shale deposits [19, 28, 29, 34, 35]. Timber serves a crucial role in structural reinforcement,
being employed in masonry support, as well as in the frameworks of floors, roofs, and
upper wall sections.

Architectural Context and Vernacular Elements of the Topulli House

The Topulli House exemplifies the single tower-type vernacular architecture. Its composition
reflects the typical tripartite structure of fortified Albanian dwellings, with a robust masonry
ground floor and lighter timber-framed upper levels (see Fig, 3). The stone base constructed
from irregulatly coursed local limestone served utilitarian functions such as storage, stabling,
and wine or food preservation. In contrast, the upper floors exhibit more refined spatial
and material treatments, featuring plastered timber frames, extensive fenestration, and
wide overhanging eaves (testek), supported by timber rafters anchored into the masonry
[4, 10]. These eaves (extending 5060 cm) are a key regional trait, protecting fagades and
enhancing climatic performance [26] (Fig. 3).

The primary facade, oriented north toward the bazaar, demonstrates the social
significance of architectural ornament and visibility in Gjirokastér’s domestic tradition
(see Fig. 1a). It incorporates tall, multi-pane windows, once integrated within a double-
story wooden loggia, reconstructed in the recent restoration. This element historically
expressed wealth and status through its spatial prominence and crafted timber detailing,
Roofing consists of a steeply pitched stone-slab covering typical of the region, laid over
timber rafters extending outward to form deep eaves. Decorative friezes under the eaves
and wooden shutters have been reinstated to reflect the original aesthetic. The limited
fenestration on the secondary facades underlines the defensive and climatic logic of the
vernacular type [24, 26].

Internally, the spatial organization follows a simple central circulation scheme. The
ground floor contains the stera (entry hall and rainwater catchment), paved in large stone
flags and lit by narrow arched openings. Flanking this space are plain vaulted rooms serving
as stables or storage. Timber stairs lead to the upper level, which hosts the oda e burrave
(men’s guest room), distinguished by a prominent stone fireplace and decorative cabinetry
(dollap). Materials include lime-plastered walls, wood-beamed ceilings, and locally sourced
carved stone elements (Fig. 3) [34].
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Historical Evolution and Transformations of the Topulli House

The Topulli House, constructed in the late 19th century by the Topulli family, exemplified
the defensive and domestic vernacular of Gjirokastér’s tower typology. The structure
manifesting both structural ingenuity and symbolic authority. Internally, its carved
woodwork, stone arches, and ornamented ceilings reflected a synthesis of craftsmanship
and social function (Fig. 3a) |6, 10].

During the early 20th century, the house served as a residence and discreet meeting
site for nationalist leaders Cerciz and Bajo Topulli. World War 11 inflicted major damage,
especially due to fire in the 1940s, reducing the upper structure to a ruinous shell. Restoration
commenced in 1967 under the communist regime, repurposing the house as the Museum
of the National Renaissance. Although partially reconstructed, the restoration prioritized
ideological messaging over architectural fidelity, simplifying original forms, plastering
facades, and removing distinctive structural elements such as zeszekét (Fig.3, detail 6) [28, 29].

Subsequent alterations in the 1970s further homogenized the building’s expression,
replacing vernacular materials with standardized components (Fig. 3b). After 1991, the
building was returned to the Topulli house, falling into partial neglect and informal
residential use. By the 2010s, minimal conservation occurred, and degradation of wooden
features continued.

In 2020, a municipal agreement-initiated effort for formal musealization, marking a
paradigm shift toward integrated heritage stewardship (Fig. 3¢c). Presently, the house operates
as both a semi-public museum and a lived-in residence, incorporating modest interventions
secondary entrances, essential amenities without compromising the structural integrity or
authenticity of the original timber and stone elements. This coexistence underscores a rare
model of heritage continuity: an adaptive space balancing conservation, commemoration,
and contemporary habitation.

CURRENT CONDITION, FUNCTIONAL ALTERATIONS,
AND MATERIAL PATHOLOGIES

The Topulli House retains its historical character and spatial configuration, representing
a critical example of Gijirokastér’s vernacular fortified dwellings. While the original form
remains legible, the structure has undergone a series of incremental interventions reflecting
shifts in function and material adaptation [17]. These changes ranging from spatial
reconfiguration to selective material substitutions demonstrate a dynamic balance between
preservation ethics and evolving user needs.

One notable alteration is the insertion of a secondary access point on the rear
fagade, introduced by the resident family. A minimally-roofed transitional volume was
appended at ground level, enabling a private entrance distinct from the main museum
access. This adaptation underscores contemporary spatial negotiations between private
residency and public heritage function. Although spatially modest, the intervention
redefines circulation hierarchies and reflects modern living requirements absent from
the original plan |28, 29].
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Internally, most rooms retain their original dimensions and intended functions, though
selective updates such as aluminum window frames and the loss of stained-glass elements
reflect thermal performance upgrades and maintenance constraints. The removal of
significant architectural components, including the ¢atza framing and festeé (timber eaves),
has diminished both the tectonic clarity and visual legibility of the facades.

Material assessments identified pronounced deterioration, especially along the
northeast facade, attributed to inadequate solar exposure and persistent atmospheric
moisture. Pathological manifestations include biological colonization (moss, mold), plaster
delamination from rising damp, salt efflorescence, staining, root intrusions and structural
cracking around fenestrations (see Fig. 4) [19, 21]. These are consistent with age-induced
decay in hybrid masonry buildings, exacerbated by previous unsympathetic repairs and
systemic maintenance neglect.

Fig. 4. Current pathological analysis conducted on the facades of the Topulli House, identifying

material deterioration, structural anomalies, and signs of environmental damage

Overall, the building illustrates the dual pressures of heritage preservation and
functional adaptation. While core structural systems persist, selective material and spatial
interventions reflect a continuous negotiation between authenticity, performance, and
domestic utility [9].
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BIM-Based Architectural Analysis and Restoration Strategy

A Building Information Modeling (BIM) framework was developed in Autodesk Revit to
document, analyze, and simulate the conservation needs of the Topulli House. The model
integrates data derived from photogrammetric point clouds and terrestrial 3D laser scans
(FJD), enabling precise alignhment between historical documentation and current structural
conditions [3, 5, 7, 16, 36]. The parametric model reflects the architectural stratigraphy of
the 19th-century building, including traditional Gjirokastra elements such as stone masonry
walls, “musandara” (built-in wooden cupboards), stained-glass fenestration, and “testeke”
(projecting wooden eaves) [22, 23]. These culturally embedded elements were classified and
modeled as Revit families for accurate representation and scheduling (see Fig. 5).

C)

Fig. 5. BIM architectural evolution model in Revit: (a) original 19*-century elements including
stone masonry and stained glass; (b) 1940s interventions with plastered masonry, testeke
(exposed timber beams), wooden frames and window alterations reflecting progressive material
degradation; (c) current state marked by aluminum window replacements, facade moisture
damage, cracking, and loss of testeke (timber components); (d) restoration proposal focused on
reinstating original materials and features wooden windows, testeke, stained glass and cleaning

masonry to restore structural authenticity and heritage value.

Chronological transformations, particularly those occurring post-1940, were
incorporated into the model to assess the degradation of authenticity over time.
Modifications such as cement plastering, removal of traditional features, and installation of
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Fig. 6. 3D Axonometric exploded view of the building developed in a BIM environment using
Autodesk Revit, with post-processing enhancements and graphical refinements carried out in

Adobe Photoshop to highlight architectural stratification and element assembly

aluminum window frames were documented and distinguished through phasing tools within
Revit [36]. The BIM model supports a restorative approach that simulates the reintroduction
of historically significant elements, including wooden frames, stained glass, and wooden
testeke (see Fig. 3) [3, 7]. These are proposed as reversible and compatible interventions
aligned with the Venice Charter principles [32]. The model serves as both a diagnostic
and prescriptive tool, enabling multidisciplinary coordination for heritage preservation
through informed, data-driven decisions. BIM allows for the temporal documentation of
architectural evolution, offering not only an accurate depiction of the building’s current
condition but also a historical narrative that captures lost architectural elements facilitating
their potential reconstruction in future restoration scenarios [16, 18, 36].
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Structural Modeling Using ETABS v22: using EE.M. Modelling

The structural analysis was independently carried out using ETABS v22, separate from the
BIM modeling workflow (see Fig. 7a). The model was based on architectural plans and survey
data derived from the current condition of the building, captured using the FJD Trion P1 laser
scanner. This approach ensured a high level of geometric accuracy, critical for reliable structural
simulation. The modeling primarily focused on the stone masonry walls, incorporating vertical
treductions and accounting for the presence of traditional infill elements such as “catma” [].
Floor systems were represented using Slab type: thin shell elements with timber joists, modeled
in accordance with the on-site measurements and construction details observed on-site |21,
26, 29, 31]. Foundation conditions and soil-structure interaction were idealized through
fixed joint supports at relevant elevations, based on the presence of continuous stone strip
footings combined with lean concrete layers [29, 31]. These details were further informed by
the site’s topographical gradient and subsurface soil characteristics (see Fig. 7a). A key aspect
of the simulation involved the accurate assignment of material properties. The mechanical
behavior of the stone and mortar was modeled using characteristic parameters derived from
prior research and literature specific to historic masonry [31-36]. These material inputs were
essential for representing the nonlinear and anisotropic response typical of vernacular heritage
structures. Non-structural components, such as wood staircases and secondary roof layers,
were introduced as static loads. The roof framework, characterized by irregular spatial trusses,
was partially modeled, while later structural additions were included as supplementary loading
(see Fig. 7a). Service loads and superimposed dead loads, including finishing layers and flooring
systems, wete incorporated in accordance with Eurocode load standards [12, 26, 29, 31, 34].
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Fig. 7. a) Geometric representation of the 3D finite element model in ETABS; b) Stress

distribution diagram along the principal axes of the stone masonry walls.

A sequence of finite element simulations was performed. An initial static analysis
assessed the structure’s current performance and stability. This was followed by a seismic
analysis, simulating the response under the load combinations, as prescribed by contemporary
Eurocode provisions [11, 12, 27| (see Fig. 7b). The seismic assessment provided insight
into the vulnerability of specific structural components and allowed for the evaluation of
stress distribution throughout the entire building envelope [21, 31] (see Fig. 7b). Numerical
results included internal force diagrams and stress contour plots, offering valuable data for
diagnosing structural deficiencies. These outputs form the basis for developing a targeted
seismic retrofitting strategy, a critical intervention step in the structural rehabilitation and
conservation of historic buildings within the framework of cultural heritage preservation.

Revitalization and Adaptive Reuse Strategy: “Pené dhe Plumba” (Quills and
Bullets). A Heritage-Driven Cultural Reimagining

The initiative outlines a comprehensive revitalization strategy for the historic Topulli House,
converting it into a dynamic cultural and historical museum that reflects the tangible and
intangible heritage of the Gjirokastra region. This project prioritizes the preservation of
the building’s architectural and cultural identity while promoting active public engagement
(see Fig. 8). Departing from conventional conservation paradigms, it reimagines the house
as an interactive environment, leveraging immersive technologies such as Virtual Reality
(VR) and Augmented Reality (AR) to facilitate physical, emotional, and intellectual visitor
interaction [22, 30].
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The visitor journey commences on the fully operational ground floor, dedicated to
historical interpretation. This space integrates preserved stone masonry, authentic porticos,
original mural fragments, and remaining architectural details that collectively embody
the building’s original fabric. Advanced audiovisual installations and projection mapping
techniques reconstruct critical historical episodes, delivering an immersive multisensory

narrative (see Fig. 8).
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Fig. § Summarized images of the proposed revitalization strategy for the historic Topulli House,
developed through BIM using Revit software.

The project also reinstates the traditional Gjirokastra kitchen as a living exhibit, enabling
experiential engagement with local culinary heritage. Adjacent artisanal workshops provide
hands-on access to traditional crafts, spotlighting local master artisans and preserving
vernacular production techniques once practiced on-site. These elements enrich the
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first-floor program, layering cultural education with tangible heritage. On the second
floort, focus shifts to the meticulous architectural and symbolic restoration of the “oda ¢
burrave” (men’s guest room), a quintessential element of Gjirokastra vernacular housing.
Reconstructed based on archival documentation, this space features authentic wooden
elements including intricately carved ceiling rosettes, built-in wardrobes, and musandara
cabinetry. The intervention emphasizes material fidelity and artisanal detail to recover lost
heritage and reinstate the room’s cultural significance (see Fig. 8) [22]. Throughout, all
conservation and restoration interventions are rigorously aligned with international charters,
emphasizing retention of original spatial organization and material authenticity [30]. This
ensures the Topulli House’s historical integrity is preserved while enabling its sustainable
reuse as a culturally vibrant public asset.

CONCLUSIONS

This study proposes a multidisciplinary methodology for the documentation, analysis, and
structural assessment of vernacular architecture, with a focus on the Cer¢iz Topulli House
in Gjirokastra. It demonstrates how combining historical research, digital technologies,
and structural modeling enables a more comprehensive and context-sensitive approach to
conservation in seismically active and topographically complex urban heritage sites. From
an architectural and heritage perspective, the research reaffirms the cultural and typological
value of Gjirokastra’s historic dwellings. These fortified stone houses with timber-framed
upper floors (¢atma), carved stone detailing, and slate roofs exemplify a sophisticated
synthesis of Ottoman design principles and local construction traditions. Preserving such
structures demands careful attention not only to individual elements but also to the urban
coherence of the ensemble and the socio-historical layers it represents.

The integration of advanced documentation technologies specifically, terrestrial
photogrammetry, the FJD Trion P1 mobile LIDAR scanner, and Building Information
Modeling (BIM) has proven essential for capturing the building’s current condition with
high spatial accuracy. The FJD Trion P1, utilizing real-time SLAM technology, enabled
rapid and detailed 3D data acquisition, while photogrammetry supported texture-rich visual
reconstruction of the architectural envelope. This multi-sensor approach produced a precise,
data-rich point cloud, which was subsequently processed into a BIM environment. The
BIM model served as a central platform for managing geometric, material, and structural
information, facilitating not only documentation but also analytical interpretation and
restoration planning,

In the realm of structural engineering, finite element analysis using ETABS based on
the BIM-integrated point cloud data allowed for realistic simulation of the building’s seismic
behavior. The model incorporated historic material properties, structural anisotropy, and site-
specific boundary conditions. Stress distribution patterns and internal force diagrams identified
critical vulnerabilities, thereby informing the development of a targeted structural retrofitting
strategy. This approach balances technical intervention with cultural sensitivity, ensuring that
reinforcement measures do not compromise the historical integrity of the structure.
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The “Pen and Bullets” revitalization project demonstrates a progressive shift in cultural
heritage restoration toward an immersive and participatory experience. By restoring lost
architectural features and incorporating advanced VR and AR technologies, the project
safeguards the Topulli House’s cultural identity while actively engaging visitors. The precise
rehabilitation of critical spatial typologies most notably the “oda e burrave” strengthens
the vernacular architectural narrative, highlighting material authenticity and artisanal detail.
Strict compliance with international restoration standards ensures interventions remain
minimal, reversible, and faithful to the original fabric. This integrated approach, combining
digital documentation, structural evaluation, and innovative museology within an adaptive
reuse framework, offers a robust and replicable methodology for vernacular heritage
preservation in Albania and similar contexts, promoting the sustainable conservation and
revitalization of cultural landmarks.

In conclusion, the research advocates for a holistic digital heritage workflow in
which BIM modeling, LiDAR scanning, and photogrammetry are not merely tools for
documentation but foundational components in structural diagnosis, retrofit planning,
and long-term conservation. This methodology provides a replicable model for similar
interventions in heritage structures across the Balkans and other regions with comparable
vernacular traditions and conservation challenges.

Beyond the case-specific findings, this study also informs wider policy and educational
agendas. At the conservation policy level, it demonstrates the value of integrating digital
workflows BIM, LiDAR, and photogrammetry into regulatory frameworks for heritage
management and seismic risk mitigation. In Higher Education, it highlights how these tools
strengthen digital literacy and analytical capacity, preparing future professionals to address
heritage challenges with both technical rigor and cultural sensitivity.
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Abstract

Massive Open Online Courses (MOOCs) and Open Educational Resources (OER)
have emerged as transformative tools in higher education. For fields like medicine and
laboratory sciences, where constant innovation and updated protocols are essential,
MOOCs and OERs represent an invaluable complement to traditional teaching,
These resources enhance accessibility, flexibility, and student engagement, while
bridging gaps between theory and clinical practice This paper explores the role of
MOOCs and OERs in higher education, with a particular focus on teaching laboratory
sciences, and examines how these resources can support student-centered learning.
A comparative analysis is provided between traditional lecture-based instruction and
student-centered approaches supported by OER and MOOCs. Findings suggest
that OER-supported teaching improves knowledge retention, practical skills, and
clinical reasoning,
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INTRODUCTION

MOOC:s are large-scale online courses open to learners worldwide, often offered free of
charge or at low cost by universities and educational platforms (Yuan & Powell, 2013).
OERs, on the other hand, are freely available teaching and learning resources such as
textbooks, case studies, or videos that can be adapted and reused (Hilton, 2016). Together,
MOOCs and OERs have emerged as vital innovations, enabling instructors to integrate
updated content, case-based learning, and multimedia into teaching (Wiley e# a/, 2014,
Bonk ez al., 2018).

Applications in Medicine and Laboratory Science

Higher education, particularly in medical and laboratory sciences, faces the challenge of
preparing students not only with theoretical knowledge but also with practical competencies
and decision-making skills applicable to real-world clinical environments. Traditional
teaching methods, often centered on didactic lectures, are increasingly considered
insufficient for preparing students to navigate modern health care challenges (Laurillard,
2012). For pathophysiology and laboratory sciences, OER provide access to up-to-date
diagnostic protocols, visual demonstrations of testing procedures, and interactive cases that
mirror patient scenarios. MOOC:s allow for flexible and scalable teaching, while offering
certification in specialized laboratory competencies such as hematology, immunology,
microbiology, and laboratory automation. By integrating c/nical case studies from open
resources, students are exposed to real-world patient problems and learn how to link theory
to practice. Demonstrative videos - often simple, visual, and engaging - help explain complex
mechanisms such as hormonal feedback loops or the interpretation of diagnostic results.
Moreovet, the inclusion of u#pdated laboratory testing protocols and technological guidelines ensures
that students remain current with professional standards.

MOOC:s allow for flexible and scalable teaching and provide opportunities for quick
and attractive learning outside of the classroom, while offering certification in specialized
laboratory competencies such as hematology, immunology, microbiology, and laboratory
automation. For instance, recommending short, free courses on platforms like Coursera,
edX, or FuturelLearn can enhance students’ understanding of these concepts and not only
reinforce knowledge but also cultivate lifelong learning skills (Hew & Cheung, 2014).

Student-Centered Learning and Critical Thinking
Traditional didactic teaching often leaves little space for students to actively engage, analyze,
and make decisions. MOOCs and OERs play a critical role in this pedagogy by shifting
responsibility for learning toward students. Instead of passively receiving information,
students engage with case materials, interpret data, and make diagnostic decisions. This
active learning model mirrors clinical practice, where health professionals must analyze
patient data, consider alternatives, and act on evidence.

By using MOOCs and OERs, students can explore different pathways of knowledge
at their own pace, revisiting difficult concepts as needed. This not only improves
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comprehension but also fosters independent problem-solving and critical reasoning skills
(Liu et al, 2016). Ultimately, student-centered use of MOOCs and OERs helps prepare
learners for the realities of laboratory medicine, where uncertainty and decision-making
are everyday challenges.

Accredited MOOC:s for Laboratory Competencies

One of the most promising applications of MOOC:s in laboratory sciences is the creation
of accredited, institution-based online courses for specific competencies. Universities can develop
short, targeted MOOCs designed to certify laboratory skills, thus bridging the gap between
theoretical teaching and workplace readiness. (Open WHO 2023) Examples include:

®  Hematological Testing: peripheral smear interpretation, use of automated analyzers, and
hematology case analysis.

®  Advanced Immunology Technigues: ELISA interpretation, flow cytometry, and
immunofluorescence microscopy.

®  Microbiology in Practice: culture methods, antibiotic susceptibility testing, and biosafety
protocols.

[ ]

Laboratory Automation: operation of automated analyzers, data integration, and quality
control.

Such micro-MOOC s, if accredited and tied to continuing education credits, could grant
students official certificates of competence, thereby improving employability and aligning
education with labor market demands (Jansen & Konings, 2017). For medical schools, this
innovation positions the institution at the forefront of professional training in laboratory

sciences.

AIM AND OBJECTIVES

The aim of this study was to compare the effectiveness of traditional teaching methods
with the integration of Open Educational Resources (OER) and Massive Open Online
Courses (MOOCs) in the field of clinical laboratory education. The study seeks to determine
whether OER and MOOCs can enhance students’ learning outcomes, engagement, and
ability to apply knowledge in clinical contexts when compared to traditional lecture-based
instruction. Importantly, the student cohort involved had already experienced an intensive
shift toward online education during the COVID-19 pandemic. This prior adaptation to
virtual classrooms, digital platforms, and self-directed learning created alevel of familiarity
that facilitated the continued use of MOOCs and OER. As a result, implementing these
methods was not perceived as a disruptive change but rather as a natural extension of the
students’ learning environment.

More specifically, the study aimed to:

Evaluate differences in student performance and competency acquisition between those
enrolled in traditional classroom-based teaching and those using MOOCs and OER
materials (e.g:, videos, clinical case resources, updated laboratory testing protocols).



Dorina MINXURI 105

Assess students’ preferences and satisfaction with MOOCs and OER as supplementary
or primary tools for laboratory education, with a focus on courses such as immunological
testing, hematology, microbiology, and laboratory automation.

Explore the advantages and limitations of MOOCs and OER in preparing laboratory
students for real-world professional settings, emphasizing decision-making, analytical
skills, and patient-centered practice.

By comparing these two approaches, the study intended to provide evidence on whether
MOOCs and OER can complement or partially replace traditional methods in higher
education for laboratory sciences, ultimately helping institutions design more flexible,
accessible, and practice-oriented curricula.

MATERIALS AND METHODS

This study was conducted over two consecutive academic years 2023-2024 and 2024-2025

in the medical laboratory students. Students were organized into two Groups:

®  Group A A (n = 48): Students enrolled in the second and third academic years (2023-
2024 period) received teaching exclusively through traditional, in-person laboratory
sessions and lectures.

®  Cohort B (n = 45): Students enrolled in the second and third academic years (2024-2025
period ) received teaching that integrated Massive Open Online Courses (MOOCs) and
Open Educational Resources (OERs), besides the traditional teaching. These materials
were delivered primarily through the Microsoft Teams platform, which had already
been adopted during the COVID-19 pandemic for online lectures, communication, and
sharing of protocols. Using existing online platforms ensured students were familiar
with digital tools, so no additional training was needed.

Interventions

During the OER/MOOC phase Microsoft Teams was used primarily to share online
materials. Demonstrative videos, interactive cases, and updated protocols were made
accessible asynchronously. Up to 20% of lecture contact hours - specifically those
covering laboratory technique protocols (e.g., ELISA/CLIA principles, flow cytometry
basics, PCR. RIA) - were delivered via MOOCs/OER and not re-lectured in class. An
online forum was available for clarification. Completion of final tests and demonstration
of laboratory skills (based on existing curricula) was mandatory and contributed to
practical evaluation.

Measurement instruments:

®  Theoretical knowledge: multiple-choice questions (MCQs) based on the standard
curriculum and prior exams.

Practical competencies: laboratory skill assessment using standardized procedures derived
from validated laboratory protocols.
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Student satisfaction and motivation: assessed via structured questionnaires focusing on ease
of use, accessibility, and perceived effectiveness of online platforms.
Time spent for teaching and learning evaluated in both phases.

The online topics covered exactly the same learning outcomes the lecture would have;
only the mode changes. While the examinations and competency checklists were aligned
with existing curricula and laboratory protocols (thus reflecting validated standards of the
program), the satisfaction questionnaire was developed for this study and was not piloted
beforehand. However, its content drew from prior student experiences with Microsoft
Teams during the COVID-19 pandemic, providing contextual grounding.

ETHICAL CONSIDERATIONS

This study involved undergraduate medical laboratory students as part of standard
curriculum activities. Participation in the surveys and online modules (MOOCs and OER)
was voluntary, and students were informed about the objectives and use of data. Ethical
considerations were addressed by discussing the materials in class and obtaining students’
verbal consent; no personal data were collected, and participation did not affect academic
evaluation. During the OER/MOOC phase, Microsoft Teams was used primarily as a
platform to share videos, laboratory protocols, and open educational materials, rather than
for real-time instruction. This approach minimized any disruption to standard teaching
while allowing students to access materials asynchronously. Given that the study involved
routine educational activities and non-invasive assessments, ethical risks were minimal. This
design was chosen for reasons of practicality and feasibility, as it allowed integration of
digital resources within the real teaching environment without disrupting the curriculum.

RESULTS

This study compared two cohorts of undergraduate students in clinical laboratory sciences:
Group A (n = 48), who received traditional teaching (lectures with PowerPoint, textbook
study, and in-class laboratory demonstrations), and Group B (n = 45), who received
instruction through MOOCs and OER-based learning modules integrated in traditional
curriculum. Importantly, students in Group B were already adapted to online learning
methods during the COVID-19 pandemic, which facilitated the implementation of this
teaching model.

Knowledge Improvement

®  Group A (traditional): mean improvement in test scores = 18%

®  Group B MOOCs + OER): mean improvement = 32%

® The difference between groups was statistically significant (t-test, p < 0.01).
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Applied Competencies
® Group B performed significantly better in case-based clinical reasoning questions
(mean score difference: +14%, p < 0.05).

®  Group B also showed higher accuracy in hematological tests and immunological assays,

attributed to prior exposure to demonstrative videos and structured OER protocols.

Hands-On Practice
® Group A benefited from real-time improvisation and spontaneous problem-solving

during laboratory practice, which was limited in Group B due to the online format.

Engagement and Motivation (Survey Results)
®  85% of Group B students reported feeling more prepared for real-world clinical
practice compared to 55% of Group A.

Group B valued the comprehensive, easily accessible content, with the ability to revisit
modules at their own pace without extending teacher contact hours.
Teaching/learning time was shorter in Group B compared to Group A, suggesting

higher efficiency.

Challenges with MOOCs and OER

®  32% of Group B students reported difficulties maintaining focus and consistency
without the structured schedule of in-person classes.

® Lack of immediate interaction with instructors was frequently cited, as students could
not ask spontaneous questions or receive real-time clarification.

® Extended screen time was perceived as tiring by several Group B students, in contrast
to the more interactive classroom and laboratory sessions in Group A.

Table 1. Summary of Comparison between Traditional Teaching and MOOCs+OER
Aspect Traditional Lecture MOOCs + OER
Knowledge retention Moderate High
Clinical reasoning Limited Strong
Practical skills Average Above average
Engagement Passive Active, student-centered
Certification opportunities None Available (MOOC certificates)
Efficiency of information Delivery Medium High
Real-time communication High None
Emotional engagement Low High
Hands-on improvisation High None
Screen fatigue High Limited
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DISCUSSION AND LIMITATIONS

The findings of this study demonstrate that the use of MOOCs and OER-based instruction
led to significantly greater learning gains compated to only traditional teaching methods
in undergraduate clinical laboratory sciences. Students in Group B (MOOCs + OER)
achieved a 32% mean improvement in test scores, nearly 1.8-fold higher than the 18% mean
improvement observed in Group A (traditional teaching). This difference was statistically
significant (t-test, p < 0.01), indicating that OER-based learning contributed to more
effective knowledge acquisition.

In addition to theoretical knowledge, Group B showed superior performance in
applied competencies. Specifically, case-based clinical reasoning scores were on average
14% higher than those of Group A (p < 0.05). These results suggest that structured online
modules, enriched with demonstrative videos and standardized protocols, facilitated deeper
understanding and practical readiness.

However, several limitations must be acknowledged:
First, the study design compared two consecutive student cohorts. This introduces a
potential cohort effect bias, as differences in performance and satisfaction may not
be attributable solely to the teaching method but also to natural variations between
groups. Randomized controlled trials or matched cohort designs would provide
stronger evidence, but in this context, randomization was not feasible. The chosen
design was primarily driven by practicality and access within the educational setting.
Second, while the knowledge and competency assessments were based on existing
exams aligned with the curriculum, and the checklists followed established laboratory
protocols (supporting content validity), the student satisfaction questionnaire was
not piloted prior to use. Nonetheless, its feasibility was supported by the fact that
students had already become accustomed to interacting with online platforms during
the COVID-19 pandemic, which served as an indirect pre-testing of their ability to
engage with such instruments.
® Third, the COVID-19 context itself may have influenced results. Students in the
experimental group had prior exposure to online learning platforms (e.g;, Microsoft

Teams), which were widely used during the pandemic for lectures, communication, and

dissemination of educational materials. This prior adaptation likely reduced barriers to

the implementation of MOOCs and OERs. While this may represent a bias favoring
the intervention group, it also reflects a realistic teaching context, as online learning
platforms remain part of routine academic practice post-pandemic.

®  Finally, the sample size was modest (Group A: 48, Group B: 45), and findings may
not be generalizable to other institutions or disciplines.

Despite these limitations, the study highlights the feasibility and educational value of
integrating MOOCs and OERs into medical education, particularly in contexts where
digital platforms are already embedded in teaching practices.

The findings support global evidence that MOOCs and OER enhance knowledge
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acquisition, practical skills, and self-directed learning (Hew & Cheung, 2014; Hollands &
Tirthali, 2015).. Traditional lectures, while useful for foundational theory, fail to fully engage
students or connect knowledge to clinical practice (Bonk ez a/., 2018). By contrast, OER-
supported instruction encourages self-directed learning, critical thinking, and adaptability.

In laboratory sciences, access to free online courses allows students to rehearse
protocols before practice, reducing errors and building confidence. The introduction of
accredited MOOC:s for specific laboratory skills represents a significant opportunity. For
example, courses in hematological testing, advanced immunology techniques, microbiology
in practice, and laboratory automation can both enrich the curriculum and provide students
with career-relevant certifications (Yuan & Powell, 2013).

A major advantage of OER is flexibility: students can review updated protocols
for immunoassays, molecular diagnostics, and automation systems at their own pace.
Furthermore, institutions can offer certificate-based MOOCs in hematological testing,
advanced immunology, microbiology practice, or lab automation, enhancing employability
and lifelong learning,

Furthermore, teaching faculty can benefit from MOOCs designed for educators,
focusing on student-centered learning, competency-based approaches, and case-based
teaching strategies. These help align higher education with real-world health care demands,
ensuring students are not only knowledgeable but also capable of decision-making in
patient-centered contexts.

However, challenges remain. MOOCs often lack personal interaction, spontaneity, and
the “emotional dimension” of classroom learning (Veletsianos & Shepherdson, 2016). While
students generally appreciated the accessibility, flexibility, and clarity of OER and MOOCs,
several drawbacks were also reported. Unlike traditional teaching, MOOCs and OER lack
immediate interaction with instructors, making it difficult for students to ask spontaneous
questions or receive instant clarification. Students missed the dynamics of face-to-face classes
such as improvisation, humor, and motivating classroom interactions which often make
learning more memorable. Completion of MOOCs requires a high level of self-discipline.
Some students reported difficulties in maintaining focus and consistency without the structured
schedule of in-person classes. While video demonstrations and virtual labs provided good
visualization, they could not fully replicate the tactile and improvisational aspects of working
in a real laboratory setting. Extended screen time for online learning was perceived as tiring by
some students, especially compared with more interactive classroom and laboratory sessions.

CONCLUSIONS
MOOCs and OER are powerful tools in higher education, particularly in the field of clinical
laboratory sciences where rapid advances in technology and diagnostic protocols demand
updated knowledge and flexible learning models. Unlike traditional lectures, which rely
on textbooks, PowerPoint presentations, and in-class demonstrations, MOOCs and OER
provide students with highly concentrated, visually comprehensive content that can be
revisited multiple times. This not only accelerates the learning process but also empowers
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students to take greater responsibility for their own progress. (Rodriguez, C. O.2012) (Daniel,
J. 2012). Faculties of Education and Centers for Teaching and Learning play a central role
in designing syllabi for MOOC:s, since their mission is to foster inclusive, research-informed
teaching practices that place student learning at the core (Nathanaili, 2024).

When integrated with traditional methods, MOOCs and OER create a blended
approach that combines the efficiency of digital delivery with the depth of classroom-based
interactions. In clinical laboratory training, this integration can help students acquire both
the technical competencies (such as hematology, immunology, biochemistry protocols,
microbiology practice, and automation systems) and the clinical reasoning skills needed for
professional practice. In addition, institutions that recognize and accredit specific MOOCs
with certificates - such as those focused on hematological tests, advanced immunology
techniques, or laboratory automation - strengthen the bridge between open learning and
professional recognition, making these tools more attractive for career development.
(Conole, G. 2013; Downes, S. 2012).

Nevertheless, challenges remain. Students often report that MOOCs require higher
self-motivation and discipline, as the absence of real-time communication, emotional
interaction, and spontaneous improvisation can make the learning process feel less engaging
than traditional classroom settings. (Lane, A. 2009). Elements such as humor, informal
discussions, or the supportive presence of peers and instructors are often lost in online
learning environments. These limitations, however, can be mitigated through blended
learning models that combine the flexibility of MOOCs with mentorship, scheduled
discussions, and interactive feedback sessions.

Looking forward, the most effective strategy for higher education institutions—
especially in clinical laboratory sciences—will be to continue developing specialized
MOOCs and OER modules that not only provide theoretical foundations but also simulate
laboratory practice through virtual labs, case studies, and problem-solving tasks. (Sangra e
al., 2013). By accrediting these modules and aligning them with professional competencies,
universities can ensure that students graduate not only with knowledge but also with
recognized skills directly applicable to the workforce. In this way, MOOCs and OER can
evolve from supplementary tools into integral components of a modern, student-centered,
and professionally relevant education system. (Siemens G.,2013)

Based on these observations, several recommendations emerge:
® Incorporate MOOCs and OERs into Core Teaching: Faculty should actively adopt case
studies, open videos, and digital resources to enrich pathophysiology and lab science
curricula.

Encourage Lifelong Learning: By recommending short, free MOOCs, students gain
tools for independent and continuous professional development.

® Promote Student-Centered Learning: Courses should be redesigned to use MOOCs
and OERs as catalysts for decision-making, data analysis, and problem-solving,
Develop Faculty Training: Institutions should train educators in leveraging digital
resources for student-centered pedagogy.
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®  Create Accredited Micro-MOOCs: Universities should develop certified online courses
for specific laboratory competencies, improving employability and linking education
with real-world practice.
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Abstract

This paper studies how language technologies and digital humanities can work
together, especially for languages with few digital resources. Many computational
tools help humanities research, but they mainly work for major languages like
English. This creates problems for smaller language communities who cannot use
these digital tools. We examine the main challenges: lack of digital texts, limited
technology infrastructure, and biased computer systems. The paper suggests
solutions like transfer learning (using knowledge from major languages), community
participation in projects, and collaborative annotation methods. We propose better
practices for digital humanities that respect local cultures and build local skills. Our
findings show that helping with low-resource languages needs both better technology
and changes in how researchers work with communities. This research helps make
digital humanities fairer and gives practical advice for working with underrepresented
languages and cultures.

Keywords: digital humanities, language technologies, low-resource languages, natural
language processing, cultural heritage, community-centered design
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INTRODUCTION

The digital revolution has fundamentally transformed the landscape of humanities
research, creating unprecedented opportunities for computational analysis, preservation,
and dissemination of cultural heritage. Digital Humanities (IDH) has emerged as a
vibrant interdisciplinary field that bridges traditional humanistic study with cutting-edge
computational methodologies. At the heart of this transformation lies the integration
of language technologies, encompassing natural language processing (NLP), speech
recognition, machine translation, and computational linguistics, which have become
indispensable tools for scholars working with textual and linguistic data.

The promise of these technologies extends far beyond well-resourced languages and
institutions. For communities speaking low-resource languages, working with endangered
dialects, or operating within limited technological infrastructures, the democratizing
potential of digital humanities and language technologies offers pathways to preserve,
analyse, and revitalize cultural heritage that might otherwise remain inaccessible to
computational analysis. This paper examines the intersection of language technologies and
digital humanities, with particular attention to the challenges and opportunities presented
by low-resource linguistic contexts.

As we navigate this digital transformation, questions of equity, accessibility,
and technological sovereignty become vital. How can we ensure that the benefits of
computational humanities extend to all linguistic communities? What methodological
innovations are needed to address the unique challenges faced by under-resourced languages
and regions? This exploration seeks to address these critical questions while charting
pathways for more inclusive digital humanities practices.

RELATED WORK

Foundations of Computational Humanities

The integration of computational methods into humanities research has deep historical
roots, beginning with early concordance projects and evolving into sophisticated analytical
frameworks. Moretti’s (2005) concept of distant reading revolutionized literary analysis by
proposing computational approaches to understanding large-scale patterns in literary
history. This was further developed by Jockers (2013), who introduced macro analysis as a
method for examining literary corpora at scale, utilizing topic modelling, stylometry, and
network analysis to uncover hidden patterns in cultural production.

The theoretical foundations of digital humanities have been extensively examined
by scholars such as Hockey (2004), who traced the evolution from humanities computing
to digital humanities, and Ramsay (2011), who argued for the transformative potential
of computational methods in humanistic study. Debates in the Digital Humanities convenes
prominent scholars to probe theories, methods, and practices and to map the field’s
possibilities and tensions (Gold, 2012). More recently, Underwood (2019) has demonstrated
how machine learning can be applied to historical questions, showing the potential for
algorithmic approaches to complement traditional humanistic methods.
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Language Technologies for Humanities Applications
The application of NLP to humanities research has grown exponentially with advances in
machine learning, Piper (2018) explored the use of computational methods for literary analysis,
demonstrating how distant reading techniques can reveal patterns invisible to close reading,
Similarly, Da (2019) examined the epistemological implications of computational literary
studies, raising important questions about interpretation and meaning making in digital contexts.
The development of multilingual models like BERT (Devlin ¢ 4/, 2019) and XLM-R
(Conneau ez al., 2020) has begun to address the needs of non-English humanities research,
though significant gaps remain for truly low-resource languages. Recent developments in
neural language models have opened new possibilities for humanities research. Aftan &
Shah (2023) provided a comprehensive survey of BERT and its applications, many of
which have direct relevance to humanities scholarship.

Low-Resource Language Technologies

The challenge of developing effective NLP tools for low-resource languages has attracted
significant attention from the computational linguistics community. Hedderich et al. (2020)
provided a comprehensive survey of approaches for low-resource NLP, including transfer
learning, data augmentation, and cross-lingual methods. These techniques have shown promises
for extending language technologies to previously underserved linguistic communities.

Multilingual initiatives such as the Universal Dependencies project (Nivre e al,
2020) have created standardized linguistic resources across hundreds of languages,
providing crucial infrastructure for low-resource NLP development. Similarly, projects
like AmericasNLP (Mager ¢z a/, 2021) have focused specifically on indigenous languages
of the Americas, demonstrating both the potential and the challenges of applying modern
NLP techniques to endangered languages.

The work of Bird (2020) on “Decolonising Speech and Language Technology”
has highlighted the importance of community involvement and ethical considerations
in developing language technologies for marginalized communities. This perspective
emphasizes the need for participatory approaches that prioritize community needs and
values over purely technical considerations.

Digital Infrastructure and Humanities Research

The development of robust digital infrastructures has been crucial for enabling large-scale
humanities research. Projects like DARIAH (Digital Research Infrastructure for the Arts and
Humanities) and CLARIN (Common Language Resources and Technology Infrastructure)
have created Pan-European networks that facilitate the sharing of tools, resources, and
expertise (Edmond ez al., 2020).

The Text Encoding Initiative (TEI) has provided standardized mark-up schemes that
enable interoperability and long-term preservation of digital texts (Burnard & Bauman,
2007). These standards have been particularly important for ensuring that digitization efforts
can be sustained and accessed across different platforms and time periods.
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DIGITAL HUMANITIES: CONCEPTS AND EVOLUTION

Defining Digital Humanities

Digital Humanities encompasses a broad spectrum of computational approaches to
humanistic inquiry, ranging from simple digitization projects to sophisticated analytical
frameworks that leverage artificial intelligence and machine learning, Atits core, DH represents
a methodological shift that embraces computation as a legitimate form of scholarly activity,
challenging traditional boundaries between technical and humanistic knowledge.

The field has evolved through several distinct phases. The first generation, often called
“humanities computing,” focused primarily on digitization and basic text analysis tools.
The second generation expanded to include visualization, database design, and multimedia
scholarship. The current third generation increasingly integrates machine learning, artificial
intelligence, and big data approaches with traditional humanistic methods.

This evolution has been accompanied by ongoing debates about the nature and goals
of digital humanities. Some scholars advocate for DH as a transformative methodology
that can reveal new insights impossible through traditional approaches. Others view it
as a set of tools that complement but do not replace conventional humanistic methods.
Regardless of these theoretical differences, the practical impact of DH on scholarship has
been profound, enabling new forms of collaboration, publication, and knowledge creation.

Core Methodologies in Digital Humanities
Contemporary DH employs a diverse array of methodological approaches, each suited to
different types of research questions and data. Text mining and natural language processing
allow scholars to analyze large corpora for patterns in language use, thematic development,
and stylistic evolution. Topic modeling, in particular, has become a popular technique for
discovering latent themes in document collections, though it requires careful interpretation
and domain expertise to yield meaningful results (Kadriu & Abazi-Bexheti, 2015).
Network analysis has proven valuable for understanding relationships between authors,
texts, characters, and ideas (IKadriu, 2013). By representing these relationships as graphs, scholars
can apply mathematical techniques to identify influential nodes, detect communities, and trace
the flow of ideas across time and space. This approach has been particularly fruitful in literary
studies, where it has revealed new insights into literary influence and cultural transmission.
Geographic Information Systems (GIS) and spatial analysis have opened new avenues
for humanities research by enabling scholars to analyze the spatial dimensions of cultural
phenomena. Digital mapping projects can reveal patterns in the distribution of cultural
practices, the movement of people and ideas, and the relationship between geography and
cultural production.

Challenges in Digital Humanities Methodology

Despite its promise, DH faces significant methodological challenges that require ongoing
attention from the scholarly community. The interpretation of computational results
often requires deep domain expertise and careful consideration of algorithmic limitations.
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Machine learning models, in particular, can produce results that appear meaningful but may
reflect biases in training data or limitations in the underlying algorithms.

The reproducibility crisis that affects many scientific fields also impacts digital humanities.
Computational analyses often rely on complex pipelines of data processing and analysis that
can be difficult to reproduce, especially when proprietary tools or datasets are involved. The
field has begun to address these challenges through initiatives promoting open science practices,
including data sharing, code publication, and containerized computational environments.

Another significant challenge involves the integration of quantitative and qualitative
methods. While computational approaches can identify patterns and correlations in large
datasets, the interpretation of these patterns often requites traditional humanistic methods
of close reading, contextual analysis, and cultural interpretation. Developing frameworks that
effectively combine these approaches remains an ongoing area of methodological innovation.

LANGUAGE TECHNOLOGIES: FOUNDATIONS
AND HUMANITIES APPLICATIONS

Evolution of Language Technologies

Language technologies have undergone remarkable evolution over the past several decades,
driven by advances in computational power, algorithm development, and data availability.
The field has progressed through several distinct paradigms, each offering new capabilities
for processing and understanding human language.

The rule-based era of the 1960s-1980s relied on hand-crafted linguistic rules and
knowledge bases. While limited in scope and coverage, these systems provided precise control
over language processing and produced interpretable results. Many eatly humanities computing
projects relied on these approaches for concordance generation and basic text analysis.

The statistical revolution of the 1990s-2000s introduced probabilistic methods that
could learn patterns from data rather than relying solely on human-defined rules. This
paradigm shift enabled the development of more robust and scalable systems, including
the first practical machine translation systems and information retrieval engines that could
handle the messy, ambiguous nature of real-world text.

The current neural era, beginning in the 2010s and accelerating with the introduction
of transformer architectures, has achieved unprecedented performance on many language
processing tasks. These systems can capture subtle semantic relationships, generate
human-like text, and transfer knowledge across languages and domains in ways that were
previously impossible.

Core Technologies and Their Humanities Applications

Natural Language Processing encompasses a wide range of techniques that are directly
applicable to humanities research. Nawmed Entity Recognition (NER) can automatically identify
people, places, organizations, and other entities in historical texts, enabling large-scale
prosopographical analysis and the construction of knowledge graphs that map relationships
between historical actors.
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Part-of-speech tagging and syntactic parsing provide insights into linguistic structure and
evolution, supporting research in historical linguistics and stylometry. These techniques
have been used to study authorship attribution (Misini ef o/, 2022). genre classification, and
the evolution of literary style across time periods and cultural contexts.

Sentiment analysis and opinion mining offer tools for understanding emotional content and
subjective attitudes in texts. These approaches have been applied to study public opinion
in historical newspapers, emotional landscapes in literature, and the reception of cultural
works across different periods and audiences.

Machine translation, while imperfect, provides valuable assistance for humanities
scholars working with multilingual sources. Recent advances in neural machine translation
have improved quality significantly, though challenges remain for historical languages and
specialized domains.

Emerging Technologies and Future Directions

Recent developments in large language models represent a potential paradigm shift for
humanities applications. Models like GPT-5 demonstrate remarkable capabilities in text
generation, summarization, and question answering that could transform how scholars
interact with textual sources. However, these models also raise important questions about
accuracy, bias, and the nature of understanding that require careful consideration from
the humanities community.

Multimodal approaches that combine text with images, audio, and video offer new
possibilities for analysing cultural artefacts holistically. Computer vision techniques can
analyse visual elements in manuscripts, paintings, and other cultural objects, while speech
recognition and analysis can process oral histories and recorded performances.

LOW-RESOURCE LANGUAGES AND DIGITAL EQUITY

Defining Low-Resource Contexts

The concept of “low-resource” in computational linguistics encompasses multiple
dimensions beyond simple data availability. While the most obvious characteristic is
limited digital text corpora, low-resource contexts also involve insufficient computational
infrastructure, limited technical expertise, and often complex sociolinguistic situations
involving language endangerment, multilingualism, and cultural sensitivity.

Languages may be considered low-resource for various reasons. Some languages have
large speaker populations but limited digital presence due to historical, economic, or political
factors. Others are genuinely endangered, with small and often aging speaker communities.
Still others exist in complex multilingual environments where speakers may prefer to use more
dominant languages for written communication, limiting the development of digital resources.

The low-resource designation also applies to specific domains or time periods within
otherwise well-resourced languages. Historical texts, specialized genres, or regional dialects may lack
sufficient computational resources even for major languages. This highlights the multidimensional
nature of the low-resource problem and the need for flexible, adaptive approaches.
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Technical Challenges for Low-Resource NLP

Developing effective language technologies for low-resource contexts presents numerous
technical challenges that require innovative solutions. The most fundamental issue is data
scarcity: most modern NLP techniques require large amounts of training data, which may
not exist for low-resource languages. This creates a problem where the lack of digital
resources prevents the development of tools that could help create more resources.

Transfer learning has emerged as a promising approach to address data scarcity
(Rista & Kadriu, 2021). By leveraging knowledge learned from high-resource languages,
models can be adapted to work with limited data in target languages. Cross-lingual word
embedding, multilingual neural models, and zero-shot transfer techniques have shown
significant promise, though they often require careful adaptation to work effectively in
truly low-resource scenarios.

Another significant challenge involves the mismatch between linguistic structures. Many
NLP tools are designed with the assumptions of English or other well-studied languages in
mind. Languages with complex morphology, non-concatenative morphological processes,
or unusual syntactic structures may require fundamentally different approaches that current
tools cannot accommodate.

The evaluation of low-resource NLP systems also presents unique challenges. Standard
evaluation metrics and benchmarks may not be appropriate for languages with different
linguistic properties or cultural contexts. Community-based evaluation approaches that
involve native speakers and cultural experts are often necessary but can be difficult to
organize and sustain.

COLLABORATIVE ANNOTATION
AND KNOWLEDGE CREATION

Adaptive Digitization Strategies

Traditional digitization approaches developed for well-resourced institutions and languages
often prove inadequate for low-resource contexts. Innovative methodologies are needed that can
work with limited infrastructure, non-standard materials, and community-specific requirements.

Crowdsourcing and community involvement in digitization can dramatically expand
capacity while building local engagement with digital heritage projects. Platforms like
Transcribe Bentham (Causer & Wallace, 2012) and DIY History (Lewis, 2019) have
demonstrated how volunteer contributors can be organized to transcribe and annotate
historical documents, though successful community engagement requires careful attention
to training, quality control, and motivation.

Mobile-first digitization strategies recognize that smartphones may be the primary or
only computing devices available in many low-resource contexts. Mobile applications for
document capture, audio recording, and basic annotation can enable community-based
digitization efforts that would be impossible with traditional desktop-based approaches. Low-
cost digitization solutions using readily available technology can make digitization accessible
to communities and institutions with limited resources. Techniques using smartphones,
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digital cameras, and simple lighting setups can produce acceptable quality digital copies of
documents and artifacts at a fraction of the cost of professional scanning equipment.

Collaborative Annotation and Knowledge Creation
Annotation—the process of adding interpretive metadata to digital objects—is crucial for
enabling computational analysis but can be resource-intensive for low-resource projects.
Collaborative approaches that distribute annotation efforts across multiple contributors
can make large-scale annotation feasible while building community engagement.
Gaming approaches to annotation, often called “games with a purpose,” can
motivate volunteer contributors while ensuring quality through redundancy and validation
mechanisms. Crowdsourcing projects have demonstrated the potential for crowdsourced
scientific discovery, and similar approaches are being adapted for humanities applications.
Standards-based annotation using frameworks like the Text Encoding Initiative (TEI)
or the International Image Interoperability Framework (IIIF) ensures that annotation
efforts can be shared and reused across projects and institutions. While these standards
may require adaptation for specific cultural contexts, they provide important foundations
for interoperability and long-term preservation.

Computational Methods for Sparse Data

Traditional computational approaches often assume abundant data, but low-resource
contexts require methods that can work effectively with limited materials. Few-shot learning
techniques, which can learn from just a few examples, show promise for tasks like text
classification and named entity recognition in low-resource languages.

Unsupervised and semi-supervised methods can leverage unlabeled data, which is often
more readily available than carefully annotated datasets. Techniques like word embeddings,
topic modeling, and clustering can provide insights even when labeled training data is scarce.
Cross-lingual transfer methods can adapt models trained on high-resource languages to
work with related low-resource languages (Kadriu, 2019). While this approach requires
careful attention to linguistic differences, it can provide a starting point for developing
language-specific tools and resources.

FUTURE DIRECTIONSAND EMERGING OPPORTUNITIES

Technological Innovations on the Horizon

Rapid advances in artificial intelligence and machine learning continue to create new
possibilities for low-resource digital humanities. Large language models, despite their current
limitations with low-resource languages, show promise for few-shot learning applications
that could dramatically reduce data requirements for many tasks.

Multimodal Al systems that can process text, images, audio, and video simultaneously
offer new possibilities for comprehensive cultural analysis. These systems could enable
more holistic approaches to digital humanities that reflect the multimedia nature of cultural
expression and transmission.
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Federated learning approaches could enable collaborative model development across
multiple institutions while preserving data privacy and community control. This could be
particulatly valuable for low-resource contexts where data sharing may be culturally or
legally restricted. Advances in automatic speech recognition and neural machine translation
continue to improve capabilities for low-resource languages. While significant challenges
remain, the trajectory of improvement suggests that these technologies will become
increasingly viable for humanities applications in coming years.

Methodological Developments
The integration of traditional humanities methods with computational approaches
continues to evolve, creating new hybrid methodologies that leverage the strengths of
both approaches. These developments are particularly important for low-resource contexts
where computational tools may need to be supplemented by traditional scholarly expertise.
Participatory action research methodologies are being adapted for digital humanities
contexts, emphasizing community involvement not just in data collection but in research
design, analysis, and dissemination. These approaches can help ensure that research serves
community interests while building local research capacity. Mixed-methods approaches
that combine quantitative computational analysis with qualitative ethnographic research are
proving valuable for understanding the cultural contexts and implications of digital humanities
work. These approaches are particularly important when working with communities
whose wotldviews and knowledge systems may differ significantly from academic norms.
Critical digital humanities frameworks that interrogate the assumptions and implications of
computational methods are becoming increasingly important as these methods are applied in
diverse cultural contexts. These frameworks help ensure that technology serves humanistic
values rather than replacing them with purely technical considerations.

CONCLUSION

Language technologies and digital humanities offer new opportunities for small language
communities but also create challenges. Computer tools are becoming more powerful,
which could help more communities access advanced research methods. However, this
requires attention to fairness, cultural respect, and building local skills.

The technical problems of creating language tools for small languages are big but
solvable. New methods like transfer learning and multilingual models help address the lack
of digital texts for minority languages. But technology alone is not enough - successful
projects need deep community engagement, respect for local customs, and commitment
to building local capacity. The new methods from low-resource digital humanities work
benefit everyone. Community-based research approaches offer important lessons for all
digital humanities researchers and challenge old ideas about expertise and research benefits.
Making projects sustainable depends on technology infrastructure, training people, and
finding funding. Different approaches work for different situations, and projects must adapt
to local needs. This adaptation teaches us about how technology and culture work together.
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Looking ahead, Al improvements will create more applications while making them
easier to use. Growing recognition of indigenous rights will require better approaches
to data control. Better global connections will create opportunities but also challenges
about cultural identity. The goal is not just extending existing methods to new places
but transforming the field through working with diverse communities. This can make
digital humanities richer for everyone while ensuring computational analysis benefits all
communities, not just well-resourced ones. The path forward is challenging but promising
for creating a more inclusive future for humanities scholarship.
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Abstract

As artificial intelligence (Al) gradually becomes an integral part of higher education,
its integration with creative disciplines such as architectural design studios, raises
pedagogical, ethical and epistemological questions. This study presents a semestet-
long empirical investigation concerning Al adoption among 37 architecture students
in a third-year speculative design studio. Rather than mandating its use, the course
positioned generative systems as optional epistemic actors in order to monitor
the students’ approaches in embracing or resisting a relationship with generative
systems. The evaluation system was constructed via a weekly interaction matrix
that cross-referenced Al integration scores (0-3 scale, constant) with performance
metrics (0-2/10 scale, variable) per assignment. This kind of systematic tracking
gave us a baseline to perform longitudinal typology analysis, as a diagnostic survey
to map students’ attitudes in relation to Al adoption. Five behavioural archetypes
emerged throughout the academic term: Digital Emergers, Strategic Adopters,
Cautious Integrators, Disengaged, and Resistant; revealing varied temporal patterns
of integration. The research highlights the non-linear evolution of digital abilities
shaped by contextual alignment, cognitive load and dialogical scaffolding, It also
recognizes infrastructural disparities and the ethical uncertainties of Al co-authorship
as significant obstacles to fair and substantive integration. The findings support a
paradigm change from instructing digital tools as mere software, to guiding students
in adaptive reasoning, ethical judgment, and the strategic engagement with Al
as collaborators. This research offers a replicable methodology for documenting
the temporal progression of digital competence development and establishes a
comprehensive framework for educators aiming to incorporate Al into design-based
learning environments with critical insight and pedagogical awareness.

Keywords: Al Integration in Design Education, Digital Competence Trajectories,
Architectural Pedagogy, Interaction Matrix, Temporal Behavioural Typologies
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INTRODUCTION

The accelerating pace of artificial intelligence’s (Al) integration in higher education (HE)
is changing how learning processes are understood, carried out, and assessed across
disciplines. Although this integration is often viewed through the lens of efficiency or tool
augmentation, an increasing amount of literature emphasizes the importance of examining
the pedagogical and epistemological implications of these technologies, especially in creative
and design-based fields (Oxman, 2017; Carpo, 2017). Simultaneously, frameworks such as
DigCompEdu (Redecker, 2017) and DigComp 2.2 (Vuorikati ef al, 2022) have endeavored
to formalize digital competencies among educators and learners by offering structured
pathways for acquiring and assessing skills. Contrary to the open-ended, speculative and
iterative nature of architectural design education, these frameworks frequently assume
linear progressions and standardized contexts.

Design studios, as educational settings, are marked by significant epistemic uncertainty
and personalized project pathways. Students must traverse intricate spatial, narrative, and
technological dimensions while integrating personal expression with contextual awareness.
In this context, the implementation of generative Al tools, ranging from large language
models to image-based synthesizers, transforms not only the production process but also
the conceptual framework through which design ideas are conceived and enhanced (Picon,
2021). This prompts significant inquiries into the temporal progression of Al adoption,
the manner in which students engage with these tools, and the relationship between such
interactions and performance, creativity, or ctitical reasoning.

Despite the growing institutional interest in digital integration, there is a lack of
understanding of how students interact with Al tools in architectural studios, particularly
when these tools are introduced not as mandatory requirements but as optional
collaborators. Recent syntheses (Bond ¢z a/, 2024; Crompton & Burke, 2023) argue how
Al-in-HE research remains methodologically narrow offering limited models that trace
engagement over time. Two main shortcomings can be highlighted in current research.
They either quantify tool usage in static terms or focus on isolated learning outcomes,
which are detached from broader temporal and behavioural dynamics. Empirical models
that approach Al engagement as a temporally distributed phenomenon, shaped by factors
such as trust, timing, familiarity, and evolving cognitive strategies, are often not included.
(Cai et al. 2023)

This study addresses the identified gap by conducting an in-depth case analysis of
a third-year architectural studio course. It explores how students develop and diversify
their digital competencies when Al tools are offered as optional resources rather than
imposed. This engagement is perceived as an incremental behaviour that evolves through
situated interactions, self-initiated experimentation, and context-specific choices. Rather
than adopting a binary perspective of adoption versus rejection, the research offers a more
nuanced understanding of how students actively shape, question, or withhold digital agency
within the unfolding logic of their design work.

To address this research question, the study introduces a new evaluative framework
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correlating weekly Al usage patterns with design performance metrics. This generates a
time-sensitive interaction matrix. The model identifies behavioural typologies that emerge
over the course of a semester. These typologies reflect the various ways in which students
interact with, oppose, or redefine the role of Al in their design cognition processes. The
intuitive nature of Al systems, which are designed to minimize barriers to entry, requires
educators to rethink their role. Instead of providing direct tool instruction, educators
must now determine when, why, and how such tools should be used in design thinking
(Pangrazio & Selwyn, 2019).

2- METHODOLOGY

2.1 Studio Context and Experimental Framework

This research was conducted as part of the academic work developed within the course
“Studio and Theory of Architecture 3B”, part of the Integrated Master’s Program in
Architecture at POLIS University during the Spring semester of 2025. The course structure
was conceived as a speculative design studio entitled “Psychogenic (deals with conscions &
subconscions understandings) Exo-formalism (€ — ontside; meaning it goes “beyond” form): A Manifesto
Sor the Unbuilt”, which explicitly embedded Al as a potential design collaborator without
enforcing its use. The course initially conceptualized Al not as an external technology, but
as a shaping epistemic presence within the cognitive processes of design.

The pedagogical framework was structured around 3 core lecture series (from now on
referred to as “Chapters” or “CH?”), respectively: (CH-1) ‘Meaning of Form & Primordial
Conception of Form’s Structure’; (CH-2) ‘Architectural Narratives for Contextual Paradigms
& Global Crises’; (CH-3) ‘Innovative Architectural Approaches’. The theoretical grounding
was further enriched through chosen literatures from which each student selected one text
to inform and guide their semester-long work. The grading system incorporated weekly
bonus incentives for digital experimentation, originality and exceptional performance.

2.2 Syllabus Architecture and Grading Structure

Over the course of the 13-week semester, the curriculum was organized into the three
thematic design chapters mentioned above, each concluding with a critical Pin-Up or jury
review. Weekly assighments were evaluated on a domain from 2 to 10 points, while the
final presentation was appointed at a value of 30 points (Table 1). The distribution of
weekly grading weights was intentionally varied to monitor the escalating complexity of
the design challenges. To visualize the cognitive complexity in the course design, a dual-
axis progression diagram was created (Fig. 1). This diagram aligns the formal assessment
intensity based on weekly grading system, with a heuristically defined conceptual cognitive
load curve, scored on a normalized scale from 1 to 10. (Fig. 1, Table 2).
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Table T Course’s Semestral Content Map

Week Title / Focus Assessment Task Weight | Evaluation Critetia
(points
= %)
Week 1 Speculative Design Abstract + Literature review 5 Theoretical depth,
/ Theoretical from a list of Precedents + clarity of diagrams,
Positioning Initial Sketches + Diagram engagement with
Concepts (6 HQ Diagrams) readings
Week 2 System-Thinking System & Subsystem Diagrams 5 Logic of systems,
Logics in + Diagram Hybridization (2 visual layering, clarity
Architecture / HQ Diagrams) + Analytical of hybrid logic
Diagrammatic Texts
Expansion
Week 3 Phenomenology Expressive Written Narrative + 5 Emotional
& Emotions / Al Sequential Diagrams + Media integration,
Integration Experiments (GIF/video) narrative coherence,
speculative clarity
Week 4 PIN-UP 1: Revised Chapter 1 Portfolio + 10 Conceptual
CHAPTER 1 Experimental Model + 1 Final synthesis, visual
Review Narrative Image (Render/ articulation, model
Collage) intelligence
Week 5 Understanding Context Analysis (Album/3D) 3 Contextual depth,
Territories (Context | + Extracted Data Analysis + data visualization,
assignment) Typological Proposal typological reasoning
Week 6 Contextual Adaptation of Narrative + 2 Narrative evolution,
Superposition / Initial Massing + Bubble functional clarity, site
Speculative Cone a Diagram (Functional Logic) response
Positioning
Week 7 PIN-UP 2: Revised Chapter 2 + 1 10 Narrative-Context
CHAPTER 2 Contextualized Narrative Image fusion, technical
Review + 3D Printed Model accuracy, coherence
Geometrical Drawings: Articulation Geomettric
Week 8 Rationalization Geometry x Study Integration 5 articulation, tectonic
+ first drafts of Plans/ clarity, logical
Sections/3D cohesion accuracy
Week 9 Architectural Updated Plans/Sections/ 5 Architectural
Rationalization Models + Case Study consistency,
Integration case-reflection,
functionality
Week 10 | Structural Systems Structural Layering + 5 Structural

& Assemblies

Subsystem Diagrams +
Structural Visualization

expression, clarity
of layering,

construction
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Week 11 Materiality & Detail | Material Logic Definition + 5 Material-system
Integration Preliminary Detailing + Al- integration, smart
enhanced Systems strategy usage
Week 12| PIN-UP 3: Revised Chapter 3 + 1 10 Visual-technical
CHAPTER 3 Technical Drawing Image + Al precision, synthesis,
Review Panel + Project Coherence narrative coherence
Week 13 | FINALS Final Printed Portfolio + A0 30 Overall quality,
Panel + Final Section Physical completeness,
Model + PPTX + Optional presentation
Short Video (BONUS Points) professionalism
TOTAL 100 Overall Semestral
Performance (OSP)

Table 2 Final Scoring Weights Breakdown per Chapters

Category Weight (%)
CHAPTER 1 Deliverables (W1-W4) — CYAN (Higher AI use expectations) 25
CHAPTER 2 Deliverables (W5-W7) — BLUE (Medium Al use expectations) 15
CHAPTER 3 Deliverables (W8-W12) — MAGENTA (Low Al use expectations) 30
Final Review + Presentation (W13) — (Medium AT use expectations) 30

Dual-Curve Pedagogical Progression: Assessment vs. Conceptual Load
Final

w
=3

N
[

]
=

< s Max-Conceptual Load (10)

Value (Relative Intensity)

— Assessment Intensity (Points)
== Conceptual Cognitive Load (Heuristic, Max = 10)

2 4 6 8 10 12 14

Fig. 7 Dual-Curve Pedagogical Progression: Assessment vs. Conceptual Load

NOTE: INSTRUCTOR CALIBRATION AND EVALUATION CONSISTENCY
In order to mitigate the effects of grading subjectivity particularly during milestone reviews (Pin-Ups 1—3 and Finals), the
conrse incorporated a multi-rater approach. Each of these critical assessments was attended by invited guest professors from
POLLS University, who collaboratively reviewed students’ outputs with the main studio tutors. This panel-based approach
has the advantage of facilitating inter-rater calibration and helping to counterbalance potential biases associated with single-
instructor evaluation. In an effort to incorporate a variety of perspectives, the process included triangulated feedback.
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2.3 - Preliminary Diagnostic: Mapping Digital Competencies and Al Perceptions
A total of 37 students enrolled in the Studio and Theory of Architecture 3B — SS25 course,
constituting the full cohort. As this was the teaching team’s first academic interaction with
the group, establishing a baseline understanding of students’ digital competencies was
crucial. This ensured that any pedagogical introduction of emerging technologies that
also included generative Al tool, would be correlated with the actual digital capabilities
and thresholds of the class.

To support this objective, a diagnostic survey was administered via Google Form at
the start of the semester. Students were asked to self-assess their confidence and prior
experience across five stages of architectural project development:

® Concept and early-phase ideation (sketching, diagramming, conceptual generation)
® 3D modelling (parametric, sculptural or BIM-based development)

® 2D drafting and detailing (technical articulation)

® Analytical reasoning and simulation (environmental, structural, spatial)

[ ]

Visualization and rendering (Al-based, photorealistic, collage or atmospheric)

The purpose of this diagnostic was not evaluative, but rather calibrative. Its findings
played a key role in adjusting the pace, intensity and framing of emerging tool exposure
during weekly seminars and individual consultations. Although the detailed results are not
included in this publication due to scope constraints, the diagnostic process constituted a
foundational component of the course’s methodological design, particularly in a course
that relied on differentiated scaffolding of digital competencies.

Additionally, the same diagnostic included a qualitative question: “What’s your opinion
about the role of Al integration in architecture and related fields? How do you approach it?”

This generated 37 open responses, which were later classified into five distinct thematic
categories reflecting the diversity of student perspectives (Fig, 2):

®  A:Pro-Al—Enthusiastic endorsement of Al as a creative and productivity-enhancing tool
®  B:Toolwith Caution — Measured adoption strategies focused on intentional, controlled use
Student Opinions on Al in Architecture (Response Distribution, n=37)

A 15

B 10

c 4

D 4

E 4

0 2I A é é ]‘U 1‘2 ll4
Number of Responses

Fig. 2 Distribution Diagram as a latent interpretive framework when further analysing tool

adoption behaviour, performance rhythms, and design trajectories across the semester.
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® C: Critical Concerns — Ethical reservations regarding authorship, homogenization,

and overreliance
® D: Disengaged — Ambivalence, minimal interaction, or unclear positioning

®  E:Anti-Al—Rejection or distrust based on philosophical, creative, or experiential grounds

Exemplary responses include:

YAI speeds up repetitive tasks and frees more time for conceptual thinking. 1t5 like having a digital
assistant.” (Category A)

“T'mr apen to AL, but prefer to do the initial ideation myself. It becomes useful after you know your
own direction.” (Category B)

“My worry is that too much Al use can lead to projects looking the same. We must protect cultural
and stylistic diversity.” (Category C)

“No comment, really. It is what it is...” (Category D)

“NO!” (Category E)

NOTE: DATA ETHICS & GDPR COMPLIANCE
All diagnostic and evaluative data, both qualitative and quantitative, were collected in accordance with data governance
protocols and GDPR regulations. The students were informed in advance that their responses and scores would be anonymized
Jor research purposes and would not influence individual grading ontcomes. The digital platforms Google Forms and Google

Classroom were solely utilized for educational purposes, with raw data being exclusively accessible to the teaching team.

2.4 - Weekly Evaluation Heatmap: Per-Column Visual Normalization

A weekly grading matrix was developed to evaluate and visually represent student
performance during the semester, encompassing data from 37 students across 13 weeks of
assessment. Although raw scores were preserved, the colour representation in the heatmap
was generated using column-wise normalization. For visual representation, the grading
column for each week was normalized independently between its minimum and maximum
scores. This approach provided a consistent visual depiction of comparative performance
on a weekly basis, while also ensuring that variations in weekly grading’s weight value, did
not distort the perception of intra-week performance. (Fig 3)

The resulting heatmap utilizes a colour gradient ranging from dark blue to magenta,
with dark blue indicating the lowest-scoring student for that specific week and magenta
representing the highest performer within the same evaluative column. This per-week
domain calibration enables high-resolution visual analysis by highlighting temporal patterns
of student engagement while identifying performance clusters across the semester.

2.5 - Al Integration Scoring System

Parallelly, each week, Al integration was rated on an ordinal scale from 0 to 3 based on
insights from tutor-student dialogue during weekly consultations. These sessions were
followed by the submission of design evidence through Google Classroom. Although
emerging Al technologies like ComfyUl, Midjourney, ChatGPT, RunwayML, LookX or
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Grading Matrix (G):

Normalized Weekly Evaluation Scores Including Finals (Custom Blue to Magenta)
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Fig. 3 Weekly Evaluation Scores — Normalized Weekly Heatmap (37 rows (students) X 13

columns (weeks) Contains semestral grading scores (0-2/30 points)

Sora were introduced to students, they were under no obligation to use them. It is important
to emphasize that the following matrix was developed for research analysis and did not
affect the overall weekly grading for any of the students.

AI Adoption Matrix (A):
37 rows (students) X 13 columns (weeks)
Contains weekly Al integration scores (0-3 score)

The weekly Al integration scores were assigned according to the following criteria:
® 0= No Al use observed or declared.

® 1= Experimental/partial use, with minor visual or textual influence.
® 2 = Moderate tool integration, visibly affecting form, narrative, or graphics.
[ ]

3 = Proficient and coherent co-authorship, where Al tools were critically and clearly
integrated into the design logic.

This system generated a 37 X 13 matrix of Al scores across all students and weeks. (Fig; 4)
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Weekly Al Integration per Student (0-3 points/week)

g 3.0

=25

Student ID
Al Usage Score (0-3)

23

- FINALS
Studio Week Task

Fig. 4 Weekly Al Integration Scores — Normalized Weekly Heatmap

2.6 - Heatmap Dataset Construction of Interaction Matrix
The Interaction Matrix is designed to measure the synchronous intensity between Al tool
usage and design performance per student per week. The formula is:
Where: Ai,j = Al integration score for student 7 in week 7 (0-3 scale);
Mij =V Aij- Gij Gi,j = Grade for student 7 in week ; (typically 0-2/10, task-specific);
Mi,j = Interaction score [bounded between 0 and V (max_A X max_QG)]

In the normalized version (for cross-week

A -G = \/ ma:: ’j-fl*_,,- . maii’é*j compatison), each vatiable is normalized per
" " column (week):

This ensures that variations in assignment weights or Al variability across weeks don’t
distort the result, so all values fall between 0 and 1. We use the geometric (rather than
arithmetic) mean because it penalizes high variance between the Al and grade components,
thereby rewarding synchronous intensity (both high or both low) and down-weighting
mismatched pairs.

The matrix is sorted top-down according to cumulative engagement, from the highest
to the lowest overall use of Al in relation to performance. A colour gradient ranging

from magenta (0.0) to cyan (1.0) gives intuitive comparison of behavioural typologies and
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Sorted Student Behavior Matrix with Correlation Scores
Al Integration x Weekly Evaluation

=)
>
V(Al Integration x Weekly Score)

=)
=

Student IDs (Sorted by Cumulative Engagement)

0.0

FINALS

Fig. 5 Interaction Matrix based on Correlation Scores: Al Integration X Graded Evaluation
Scores - Weekly Normalized Heatmap

temporal consistency. This visual mapping reveals distinct clusters of eatly adopters, late
integrators and persistent resistors.

2.7 - Methodological Limitations

While this study offers a high-resolution temporal mapping of Al engagement in design
pedagogy, it is important to acknowledge that there are several limitations. First, it is
important to acknowledge that Al integration scoring relied partly on self-reporting
and tutor interpretation during weekly consultations. This introduces an inherent
degree of subjectivity. While we have attempted to moderate variations in evaluative
perception through the use of visual evidence and standardized criteria, it is possible
that some differences may still persist. Second, the diversity in students’ prior exposure
to Al tools, ranging from enthusiastic early adopters to digitally under-equipped
participants, may have influenced adoption patterns independently of pedagogical
design. These factors underscore the intricacy of gauging emergent competencies in
a rapidly evolving digital landscape.
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3 - RESULTS

3.1 - Temporal Al Adoption Patterns and Interaction Peaks

A gradual crescendo of Al engagement emerges throughout the semester, indicating a
growing familiarity with toolchains and a strategic differentiation in their pedagogical role.
Weeks 1.4 and 2.3, which are perhaps perceived as time-sensitive assignments due to their
cognitive workload (see Fig. 1), emerge as peak moments of synchronized Al performance
alignment, as evidenced by their high geometric interaction scores (0.637 and 0.481,
respectively). Lower local peaks typically correspond to design-intensive assignments that
required formal articulation, parametric complexity, or speculative reasoning, such as those
in systems thinking (Weeks 1.2 and 1.3), geometrical rationalization (Week 3.1), and final
manifesto detailing (Week 3.5). In contrast, weeks that focused on contextual analysis or
geopolitical comprehension (e.g., Weeks 2.1 and 2.2) had minimal Al engagement. This
reinforces the idea that it is representational complexity rather than thematic content alone
that activates digital toolchains.

Table 3 Normalized Weekly Means of Al Use,
Grades and Interaction Score. Scores were normalized independently
per metric to ensute intra-week comparability; interaction values reflect compounded

engagement intensity via geometric averaging,

Week Normalized  Normalized  Normalized
Mean Al Mean Grade Interaction
Use (0-1) (0-1) Score
1.1_Forms’-Structure 0.072 0.266 0.139
1.2_Systems”Subsystems 0.297 0.467 0.373
1.3_Depth”Synthesis_Workshop 0.189 0.418 0.281
1.4_Phenomenological-Explorations_Pin-Up-1 0.405 1.0 0.637
2.1_Understanding-Territories 0.027 0.127 0.059
2.2_Superposition (Week 6 & 7) 0.117 0.0 0.0
2.3_Contextual-Tales_Pin-Up-2 0.297 0.779 0.481
3.1_Geometrical-Rationalization-1 0.252 0.402 0.318
3.2_Architectural-Rationalization 0.261 0.311 0.285
3.3_Structural-Assembly 0.243 0.209 0.225
3.4_Materials-And-Details 0.162 0.369 0.245
3.5_Manifesto-For-The-Unbuilt_Pin-Up-3 0.27 0.754 0.451
3.6_Finals 0.288 0.918 0.287
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3.2 - Heatmap Analysis and Correlation Sorting

The Interaction Matrix Heatmap (see Fig. 5) visually encodes the synchronous behaviour
of Al use and students’ performance per week. Crucially, students were sorted by their
total cumulative interaction score, enabling the emergence of behavioural archetypes. The
vertical clustering reflects longitudinal commitment to digital experimentation. This dataset
vielded five emergent types, rooted in the earlier diagnostic form:

® Digital Emergers (A): High synchronous use and grades (= 70% of max)
®  Strategic Adopters (B): Medium-high synchronous use (= 50-70%)

®  Cautious Integrators (C): Irregular but present engagement (= 30-50%)
® Disengaged (D): Low interaction scores (= 15-30%)

® Resistant (E): Negligible use and low grades (= 15%)

This clustering was derived from each student’s cumulative interaction score
(summed from the normalized matrix), then divided by the theoretical maximum possible
interaction (sum of \/(1 * 1) over 13 weeks). The normalized results enabled type assignment
independent of raw score fluctuations or task intensity.

3.3 - Cohort Stratification and Final Typologies
Based on the criteria above, the 37-student cohort stratified as follows:

Typology Description Range (Yoof | Number
Interaction of
Max) Students
Type A — Digital Emergers | Consistently high Al-performance correlation = 70% 3 students
Type B — Strategic Adopters | Selective but impactful use of Al tools 50-69% 7 students
Type C—Cautious Integrators | Sporadic use with moderate alighment 30—49% 10 students
Type D — Disengaged Minimal engagement with tools or logic 15-29% 9 students
Type E — Resistant Near-total abstention or failure <15% 8 students

This stratification is consistent with the diagnostic attitudes of the pre-semester and
indicates an evolutionary trajectory in the adoption of tools. It is important to note that
the majority of students (combined Type B and C = 17) exhibited partial but significant
alighment with the studio’s epistemological framework, despite not having high digital
fluency at the beginning of the semester.
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Al Adoption Typologies Based on Final Interaction Scores
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Fig. 6 Distribution diagram of Emerging Adoption Typologies after analyzing tool adoption

behaviour, performance rhythms, and design trajectories across the semester

3.4 - Cross-Matrix Interpretations

The coherence between the diagnostic phase (Section 3) and the results phase indicates that
initial attitudes were not fully deterministic of final behaviours. Several students who declared
uncertainty or scepticism toward Al integration evolved into medium or high adopters. This
suggests that studio structure, weekly framing, and consultative dialogue played key roles
in shaping digital engagement trajectories by transforming hesitation into experimentation.

4 - DISCUSSION

4.1 - Temporal Competence, Pedagogical Responsibility, and the Intuition Gap
The results of this study support that the integration of Al in architectural design education
cannot be solely attributed to the presence or absence of technological use, nor can it be
completely elucidated by cognitive ability or curriculum structure. The ecology that emerged
from the semester-long observation is more nuanced. Itis a process that involves a delicate
approach of individual readiness, infrastructural conditions, and pedagogical positioning,
all intertwined with the use of Al tools. The identified typologies, ranging from digital
emergers to resistant participants, appear to reflect not only skill variance but also more
profound patterns of temporal alignhment, motivation, and conceptual trust.

The nonlinear emergence of digital competencies should serve as a critical lesson.
Students’ engagement patterns were not consistently predicted by their attitudes toward
Al regardless of whether they were optimistic or pessimistic. The rhythms of interaction
were rather influenced by three overlapping dynamics: (1) the weekly thematic and cognitive
load, (2) the alighment of design tasks with Al capabilities, and (3) the degree to which
tutors provided dialogical framing, These results support the idea that digital fluency is
not a static attribute that can be quantified, but rather a condition that must be activated
and sustained over time.

The study revealed significant infrastructural and pedagogical obstacles that could
constrain the equitable expansion of Al utilization. Access to high-performance gear, paid
tool subscription and stable internet bandwidth varied among students. These inequalities
often limited the ability to experiment with Al-generated visual outputs or real-time
generative feedback. Although these elements were not documented as formal variables,
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they surfaced during consultations and debriefs as impediments to more in-depth research.
This highlights a systemic disparity that is structural rather than pedagogical. As a result,
higher education institutions (HEIs) are obligated to invest in the physical and digital
resources necessary for equitable Al integration.

From a pedagogical perspective, tutors share a crucial responsibility: they are not
expected to merely teach Al tools as fixed software packages, but rather to guide students
through the adaptive reasoning and ethical framing that these tools demand. This shall be
considered prior the semester’s start — by careful integration of Al methodologies in the
syllabi, - during, as well as at the very end, for reflection. Al literacy in architectural education
should extend beyond basic interface navigation. The objective is to cultivate critical
awareness, experimental rigor, and context-specific application. As noted by several scholars,
generative Al systems are built for intuitive use, avoiding steep learning curves (Pangrazio
& Selwyn, 2019). However, without intentional critical framing, this accessibility has the
potential to mislead students into adopting superficial or stylistically convergent practices.
Therefore, the long-term pedagogical objective is not to standardize Al competence, but
rather to contextualize it. It is crucial to prepare students for a professional landscape in
which Al is not optional, but rather deeply embedded across ideation, fabrication, and
decision-making. This entails a shift from content-based instruction toward cognitive
mentoring, which helps learners identify when, why, and how to activate digital collaborators.

4.2 Future Recommendations

For future replications of this methodology, we advocate a layered approach combining
(1) diagnostic calibration of digital thresholds, (2) longitudinal interaction mapping, and (3)
behavioural typology construction. This multi-scalar model allows educators to measure Al
engagement and understand its internal temporality, alighments with student identity, and
divergence from curriculum pacing, Itis suggested that such models should be deployed with
institutional support, due to the infrastructural misalignments of Al integration infrastructural
needs, compared to the actual socio-technical environments in which education operates.

4.3 Ethical Ambiguities of AI Co-Authorship
This study highlights the potential benefits of voluntary Al participation in education.
At the same time, it acknowledges the ongoing ethical challenges related to authorship,
intellectual property, and creative originality. The incorporation of generative systems,
especially text-to-image models, large language models (LLMs), and algorithmic renderers,
complicates the assignment of creative agency. In some cases, student outputs demonstrated
significant formal sophistication or narrative depth facilitated by Al technologies, prompting
valid questions regarding the distinction between augmentation and substitution. These
contradictions signify extensive academic debates around the attenuation of authorial
intent, the degradation of stylistic identity, and the commodification of design intelligence.
Moreover, the pedagogical environment of speculative studios, where iterative
ambiguity is embraced as a driver of creativity, further blurs the delineation of human and
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non-human contributions. Although this study’s scoring rubric emphasized coherence and
contextual relevance over tool usage, the absence of standardized protocols for declaring
Al influence poses risks to academic integrity and the professional valuation of student
authorship. As generative Al becomes more intuitive and prevalent, higher education
institutions must urgently establish ethical frameworks that differentiate between authorship,
co-authorship, and tool usage, particularly in creative disciplines.

This ethical dimension is central, not peripheral, to cultivating future digital
competencies, -not only as skills for “white” manipulation, but as attitudes of responsibility,
transparency, and epistemological awareness.
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Abstract

This paper discusses key challenges of Artificial Intelligence in Education, with
main focus on higher education institutions. We start with reviewing normative
actions of international organizations and concerns expressed about the current
technical landscape. Then we proceed with proposing a framework that comprises
five key dimensions relating to the main challenges relating to Al in higher education
institutions, followed by five key strategic actions that the main stakeholders need
to take in order to address the current developments. We map these actions to the
main stakeholders of higher education and propose a deployment plan. This defines
a framework along the dimensions: Challenges, Actions, Stakeholders, Deployment
CASD. Examples of Al specific actions at the institutional and individual course
level are also provided and discussed.
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INTRODUCTION

We live in accelerated transformative times in education, as Al is increasingly embedded across
all levels and forms of formal and informal learning, like in most aspects of life. Common
educational applications of Al include personalized learning, Al tutors, automated assessment
and feedback, curriculum design support, support for lifelong learning pathways, management
of admissions/ progtession decisions and many more. As Kasneci ez a/. (2023) argue, while large
language models (LLMs) offer unprecedented support for personalized learning, feedback, and
access to knowledge, they also pose complex challenges for academic integrity, transparency,
and educational equity. The common practice in most higher education institutions is depicted
in the recent Educause Horizon Report (Robert ¢ al., 2025) which confirms the continuous
rise of use of Al in universities and outlines the current practice: On one hand, the students
are increasingly reported using Al tools like ChatGPT to generate essays, do research, or get
help with assignments, while teachers are experimenting with Al-driven lesson planning and
assessment. On the other hand, the key stakeholder’s express serious concerns, about academic
integrity, and the erosion of original thought, while teachers’ express questions about how to
teach critical thinking and writing when Al can play that role effectively.

In the associated faculty survey (Robert e al., 2025), the responses showed that some
instructors embrace Al as a learning assistant, guiding students in how to use it ethically, while
others design Al-resistant assignments, like oral exams or handwritten essays. Finally, in terms
of institutional policies, many universities and schools are rethinking assessment policies and
academic integrity rules, while special emphasis is shifting toward Al literacy, that aims at
educators helping students learn how to collaborate with Al, not just avoid it. Studies like
Vargas-Murillo et al. (2023) literature review of GenAl in higher education, highlight that Al
is already reshaping academic practices internationally — prompting institutions to develop
policies that balance innovation, fairness, and integrity in Al-assisted learning environments.

Normative Frameworks Challenges

« Fairness and
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Fig. 1. Components of the CASD (Challenges, Actions, Stakeholders, Deployment) framework
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There have been various attempts and guidelines for policies development, both
from international institutions, like UNESCO, EU, etc, and universities associations, like
the APRU maturity framework (Liu & Bates, 2025), that reflects the institutional culture,
policies, access, familiarity and trust to Al, that determine how to design, implement, and
evaluate an Al strategy at institutional level.

In this paper, we review the current literature and proposals by international institutions
and researchers to define the main challenges related to Al in Education, next we present,
given these challenges, key dimensions of concern followed by a set of key strategic actions
to address these concerns and deployment of these actions. Next, we define the framework
dimensions, starting from the key challenges of Al The main components of the proposed
framework are shown in Fig, 1, which, illustrates how challenges inform strategic actions
that are mapped to stakeholders and implemented through deployment strategies.

NORMATIVE FOUNDATIONS OF AI

We start with identifying the main challenges related to Al In order to do that, we first review
normative frameworks that have been issued by authoritative bodies, concerning design,
deployment and governance of Al A key reference is the widely adopted framework proposed
by UNESCO (2021), that is grounded in human rights, inclusion, sustainability, and peace.
In particular, this framework outlines four foundational values that may be affected by Al:
() Human Rights and Human Dignity, 1.e. Al must not infringe on learners’ fundamental rights
(e.g., privacy, autonomy, expression). (i) Environmental Sustainability that commands that Al
systems should be designed and used in ways that support sustainability, especially relevant
for educational technology systems consuming large-scale data and energy, (iii) Diversity and
Inclusiveness, Al must be inclusive, respecting different languages, cultures, identities, from
which stems the need for localization of Al tools to reflect educational and linguistic diversity,
and finally (iv) Living in Peaceful, and Just Societies, which implies that education should prepare
learners to engage critically and ethically with Al in civic life. A value that emphasizes digital
literacy, fairness, and social cohesion. Next the UNESCO framework proceeds with proposal
of ten key principles, that are actionable ethical rules, based on these fundamental values. The
principles, with examples of their implication in the education sector, are:

®  Privacy and Data Protection, which relates to possible mass collection of student data via
e-proctoring or educational technology platforms

Fairness and Non-Discrimination, which concerns algorithmic bias disadvantaging
underrepresented student groups, and marginalized languages

Proportionality and Do No Harm, resulting in the principle that Al systems should not
cause more harm or risk than necessary to achieve their intended purpose.

Safety and Security, relating to exposure of minors to manipulative or unsafe systems
Human Oversight and Determination, that concerns the danger of teachers loosing control
over Al tutoring systems

Accountability and Responsibility, that relates to cases of unclear responsibility for
automated decisions in learning analytics
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Transparency and Explainability, concerning black-box algorithms in grading or
recommendation systems

Awareness and Literacy, e.g. cases of students and staff to be unaware of how Al tools work
®  Sustainability, that relates to overuse of high-resource Al tools that burden IT infrastructure
®  Multi-stakeholder Governance, that proposes that governance of Al mustinclude diverse
stakeholders: educators, students, parents, technologists, policymakers, civil society.

These ten principles consolidate ideas found in many other, similar frameworks or
guidelines, like the UNESCO Guidelines for GenAl in education and research (UNESCO,
2023), the Council of Europe Report on Al and Education (Holmes e# a/. 2022), the
European Commission Guidelines, a practitioner-oriented resource that aim at promoting
the responsible integration of Al and data in education, (European Commission, 2022),
and the Unesco report (Miao 7 al., 2021) with guidelines for policy makers, that translates
high-level ethical and strategic frameworks into practical policy considerations specifically
for education systems.

THE AI CHALLENGES

Next, summarizing the proposals of the discussed normative frameworks, we define the
five challenges that need to be addressed making Dimension C of our framework:
®  Challenge C1: Fazrness and Inclusion. Artificial intelligence can unintentionally reinforce
bias. Whether in grading, tutoring, or content recommendations, Al may reflect
existing social inequalities. It can also exclude students whose needs or languages are
underrepresented in the data. To ensure Al in education is fair, we must proactively
design for inclusion—considering accessibility, multilingual support, and cultural
diversity. Fairness isn’t just a technical issue; it’s an ethical commitment to serve all
learners.
®  Challenge C2: Privacy and data nse. Al systems rely heavily on data—often personal,
often sensitive. In education, this includes student behaviour, assessment patterns,
even emotional states. Without robust protections, Al tools can compromise privacy
and data sovereignty. We must ensure that students and teachers are not merely data
sources, but informed participants.
Challenge C3: Transparency and Agency. 1t is known that many Al systems operate
as black boxes. They offer recommendations or assessments, but their reasoning is
obscure—even to the educators using them. This undermines trust and can erode the
autonomy of both students and teachers. Transparency is essential: educators should
understand how tools work, and students should retain control over their learning. Al
must support - not replace - human judgment and critical thinking.
®  Challenge C4:_Accountability and Responsibility. When the Al system misjudges a student’s
answer or gives biased feedback, the question raises who is responsible? Without
clear accountability, these errors go unchecked. Institutions must ensure that Al use
in education is supervised, auditable, and ultimately human-led. Ethical use requires



146 DEFINING A STRATEGIC ACTION PLAN FOR AI IN HIGHER EDUCATION

human oversight, clear escalation paths, and shared responsibility between developers,
educators, and administratots.

Challenge C5: Academic Integrity. This challenge is not explicitly present in the normative
frameworks, yet it is the main concern of stakeholders, as discussed in Robert ez a/.,
(2025), as it touches on many ethical principles of Al. Current Al tools like Large
Language Models chatbots pose new questions about originality, authorship, and
fairness in education. We need to rethink integrity, not just as enforcement, but as
empowerment: teaching students to use Al responsibly, reflecting on how it’s used,
and designing assignments that reward genuine thinking.

In the next section we proceed with proposing a set of strategic actions to address
the discussed here challenges.

THE STRATEGIC ACTIONS

Many proposals have been made for actions to be taken to address the challenges of Al
in education. For instance, European Commission (2022) and UNESCO (2021b) contain
such ideas. Chan (2023) and Chan & Colloton (2024) have made comprehensive proposals
for a policy education framework for university teaching and learning. At the level of
institutional policies, there have been many publications reviewing specific countries or
compare policies across areas. The review of Dell’Erba e a/. (2025) concerns the policy
documents of top-ranked universities, focusing on the innovation-regulation tension, while
Jin ez al. (2025) analyse adoption of GenAl policies in 40 universities across six global
regions focusing on the characteristics of the institutions, like compatibility, trialability,
observability, and the communication roles/responsibilities, using innovation diffusion
theoretical framework. Finally studies in specific countries reveal the characteristics of
their educational systems. Abir & Zhou (2025) who studied Japanese universities, found
out their cautious stance toward GenAl, emphasizing concerns about academic integrity,
transparency, and unintended misuse, while Li ¢ a/. (2025) performed a cross-national
comparative study involving over 100 policy documents across the US, Japan and China.
Using these findings, they developed the UPDF-GAI model for guiding universities in
developing Al policies. It is interesting to observe that from this study, the different
orientation of different academic systems emerged, with the US leaning toward faculty
autonomy, Japan emphasizing government-regulated frameworks, and China generally
aligned with a centralized, top-down model, prioritizing Al integration and technology-
driven implementation over early-stage policy structuring. Based on these ideas, we provide
here a set of key strategic actions, defining the Actzon Dimension of our framework.

®  Action 1: Revise Curriculum. We need to make drastic changes to the curricula content, in
order to teach learners how to critically analyse information and verify their sources and
develop digital literacy skills that can help them better understand how Al technologies
work and how to use them responsibly, this needs to be adapted to the requirements
of each subject matter.



Nikolaos AVOURIS 147

Action 2: Reform Pedagogy. The way we teach should be adapted in the times of Al
Emphasis should be given on assignments and assessments conducted in class, so that
the use of Al for solving problems and completing assignhments can be monitored
and the unfair use of Al can be avoided.

Action 3: Training of Educators. We need to design training programs for educators so that
they can better understand Al technologies and effectively integrate their capabilities
into the educational process.

Action 4: Support Local Content. We need to ensure that the Al models used in education
can be propetly trained in the local language and with local data, by providing high-
quality, machine-readable local content. An interesting relevant observation is that the
corpora used for training Al models, have often bias in certain languages and cultures.
For instance, the OSCAR23' corpus, a large-scale, multilingual text dataset, with around
1 trillion words, derived from the Common Crawl web archive, used for training many
Al models, contains 48% of content in English, and just 0.71% in Greek, or 0.04%
in Albanian, while some minority languages are not existent.

Action 5: Establish Policy and Governance. Educational institutions must establish clear
regulations regarding the use of Al technologies, defining what is permitted and what
is not, as well as the consequences of related violations of academic integrity.

It is obvious from the list of these strategic actions that these responses require

participation of different stakeholders of the higher education ecosystem. In the next

section we will discuss the role of the five key stakeholders in these actions.

THE ROLES OF STAKEHOLDERS

We consider the following five key stakeholders of the higher education ecosystem: the

Students, Educators, Institutions, Policymakers and Technology providers. We will briefly

describe next their roles in the proposed strategic actions.

$1. Students. These are the main stakeholders as they are the target of the main mission
of the higher education system. They participate as receivers of the new services.
They are affected by Revised Curriculum, as through this action’s results they gain Al
literacy and awareness of ethical use, by Reformed Pedagogy, as they experience new ways
of teaching, for instance, more inclusive, Al-aware assessments and by Support Local
Content, as they have, as a result, access to Al tools relevant to their language and culture.
S2. Educators. The faculty of higher education need to adapt to the new conditions,
participating actively in all proposed strategic actions, In Revised Curriculum, they are asked
to teach new topics encouraging critical thinking and Al literacy. For Reform Pedagogy,
they need to adapt their teaching using new Al-resilient assessment, In Train Educators,
to participate in faculty training actions to acquire competence to use and explain Al
tools, in Support Local Content to teach using culturally appropriate and multilingual tools,
and in Policy & Governance, to implement the Al policies of the institutions.

* https://oscar-project.github.io/documentation/versions/ oscar-2301/
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S3. Institutions. The higher education institutions are asked to play a key role according
to the proposed framework. For Revise Curriculum They need to develop curricula that
align with digital competencies and Al use, for Reform Pedagogy, they need to encourage
pedagogy that includes fairer evaluation methods, for Train Educators, to provide
training programs and support systems for their faculty, in Support Local Content, to
invest in open educational resources and local repositories, and in Policy & Governance.
to establish oversight and internal governance structures.
®  54. Policy Mafkers. These are institutions at the national level (e.g. Ministries of Education)
or international level (e.g. EU; UNESCO, etc.). There are already recommendations
for policies, as discussed in previous section, while the EU in its AI Act makes explicit
reference to the education sector as a high-risk domain with obligations for technology
providers and for institutions. However, there are not explicit policies in most parts
of the world. The role of the policy making bodies is crucial. In Revise Curriculum, the
policies should contain curriculum guidelines that include Al ethics and Al literacy,
tor Reform Pedagogy, policies should exist that encourage compliance with national
and international standards for ethical Al based pedagogy. For Train Educators, there
should be funding and policies that mandate teacher training on Al, for Support Local
Content, policies that ensure content diversity and inclusion, with local language and
culture. Policy & Governance, there should regulate all aspects of development and use
of Al in education, based on ethical frameworks.
® S5, Technology Providers. The responsibilities of the Al technology providers are high
according to the normative recommendations and the existing legal framework, e.g.
the EU Al Act, foresee that the developers of the technology bear most of the legal
burden relating to compliance, documentation and risk management. In the frame
of Reform Pedagogy, they are required to develop technologies supporting ethical and
creative pedagogy, for Support Local Content, they are required to localize the developed
Al systems for underrepresented languages or contexts, and for Policy & Governance,
they need to take all necessary actions to comply with standards; ensure ethical,
transparent, equitable technologies.

Having outlined the strategic actions and their mapping to key stakeholders, we now turn
to the question of how this framework can be implemented effectively in institutional settings.

FRAMEWORK DEPLOYMENT

As discussed in the previous sections, the proposed here framework requires the active
involvement of all key stakeholders of the higher education ecosystem. Given that the
technological ground of Al is in continuous evolution, a deployment of such framework
needs on one hand, to be flexible to accommodate this shifting technological background,
and on the other hand, to match the readiness and the culture of the specific institution or
educational system. Liu & Bates (2025) identify five important dimensions, that make up
the CRAFT framework for Al strategy implementation in a higher education institution:
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Culture, Rules, Access, Familiarity, Trust. These dimensions relate to alignment of the Al
strategy with institutional mission, pedagogical values, and change-readiness (the Culture
dimension), to definition of rules that provide the governance layer: ethical guidelines,
acceptable use policies, and accountability structures, to ensure equitable access to Al tools
to training, and infrastructure across all stakeholders (the Ru/es dimension), to build Al
literacy, technical skills, as well as critical, ethical, and creative competences (the Famziliarity
dimension), and finally the Trust dimension, that facilitates transparency, dialogue, and
confidence in institutional strategy and tools. This leads to a roadmap for deployment of
Al policies, following a sequence of steps:

®  Start with Culture, by surveying faculty/ student values, identify champions, and
establish how ready the institution is for establishing these policies,

develop the Rules through outlined actions, like co-creation of policies on ethical use
of Al especially in assessment (guidelines for pedagogy reform and new curricula),
® next, there is need to ensure access, this is done by deploying institutionally supported Al
tools, while special measures have to be providing in ensuring language/inclusive access,
then build familiarity, i.c. to offer cross-disciplinary Al literacy programs; empower
staff (teacher training action), and

finally, in order to establish trust, there is need to share data about Al use outcomes;
and invite ongoing community input.

Furthermore, Chan & Colloton (2024), provide guidelines to enhance the deployment
framework: As a starting point, they focus on changing institutional culture, from awareness
of AI’s educational implications to proactive leadership engagement and identification
of faculty champions, role-based responsibilities, feedback mechanisms, and aligning Al
strategy with institutional mission. They also provide a policy blueprint for institutional
Al guidelines, including templates for acceptable use, ethical standards, and operational
processes, while they advocate an iterative, inclusive design process with experts, faculties,
librarians, disability services, and I'T teams participating in co-design.

CONCLUSIONS AND FUTURE DIRECTIONS

In this paper we have reviewed normative approaches to Al in education and outlined a
framework for design and deployment of policies for higher education. Concluding this
review, we provide some references to resources that can help with implementing the
proposed action plan. First at the level of individual courses, there are various examples.
Stanford Teaching Commons (2023) provide templates to instructors through an Al
Teaching guide, with specific guidelines on course Al policies, Al-resistant assignments,
and support for Al literacy. Avouris ez al. (2025) have described the experience of re-design
of a computer science course in order to be Al-resilient, providing examples on re-design
of assessment strategies, pedagogy and learning objectives of the course, while Chan &
Colloton (2024) propose strategies for redesigning assignments and evaluation, the Six
assessment redesign pivotal strategies.
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In conclusion, as Al technologies continue to evolve, higher education institutions
must adopt dynamic, inclusive, and ethically grounded strategies. The proposed framework
offers a foundation for such action, yet ongoing collaboration between educators, students,
policymakers, and developers remains essential. We should however consider the risks and
barriers of the strategic framework, like institutional resistance, funding, faculty disposition,
that may affect its implementation. Future work should focus on evaluating institutional
readiness, piloting policy innovations, and fostering global exchange of good practices in
Al-enhanced education. Frameworks like the DigiReady+ (Chounta ez a/. 2024), that measure
digital readiness of higher education institutions can be useful tools in supporting this process.
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Abstract

The rapid evolution of digital technologies is reshaping the landscape of higher
education and demanding institutions to align their policies and practices with the
skills required for a knowledge-based economy. Within the Kosovo higher education
system, fostering digital competencies has emerged as a strategic priority to enhance
teaching, learning, research, and graduate employability. This paper explores how
institutional policies, and strategic directions can drive the systematic development
of digital skills in higher education. It examines the current policy frameworks,
highlights key challenges and identifies opportunities for further advancement. The
study emphasizes the need for coherent governance, inclusive digital transformation,
and sustainable investment to ensure higher education institutions can adapt to
technology trends. Ultimately, the paper argues that advancing digital competencies
is not only a technological imperative but also a strategic enabler for quality, equity,
and international competitiveness in Kosovo’s higher education system.
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Abstract

This paper was prepared within the framework of the Homo Digitalis Project,
a collaborative regional initiative advancing the digital transformation of Higher
Education in the Western Balkans. The first aim of this study is to evaluate the extent
to which academic staff of social sciences of several HEIs from Albania, Kosovo, and
Bosnia and Herzegovina — all partners in this project — are prepared to integrate digital
competencies into their syllabi in the social sciences. This was investigated through a
structured questionnaire. Notably, the instructors involved in the study were selected
based on their willingness to participate in the curricular redesign and engage with
digital education practices. The second aim is to evaluate how the digital competencies
have been integrated into the revised and delivered courses during the 2024-2025
academic year at LOGOS University College, the leading partner of this project. A
mixed-methods approach was employed, combining a structured questionnaire (n =
14), a focus group, and a score matrix to evaluate both instructor readiness and the
extent to which digital competencies were integrated into revised courses. This initiative
represents a valuable starting point for introducing digital competencies in a structured
and organized manner, aligned with the study program. Furthermore, following the
piloting phase with university colleagues, the aim is to expand the scope of this study
to include all partner institutions involved in the project. One key recommendation
is to revise the formulation of generic and specific competencies, and to ensure they
are identified in cooperation with educational institutions, agencies, or companies that
serve as the Faculty’s partners in programme development.

Keywords: Digital competencies, Homo Digitalis, Western Balkan, Social Sciences,
Higher Education Curricula
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INTRODUCTION

Recognizing the increasing importance of digital competencies in modern education, the
HOMO DIGITALIS Project supports the integration of digital tools and pedagogies
into academic curricula. Its primary objective is to build the digital capacity of both
academic staff and students, thereby enhancing teaching quality, promoting student
employability, and strengthening institutional innovation. Ultimately, this document aims
not only to analyse the outcomes of updated course syllabuses, but also to contribute to
a broader regional understanding of digital transformation in the framework of HOMO
DIGITALIS Project.

Although the necessity to integrate digital tools in the humanities and education has
been felt in the Western Balkans, as elsewhere, there is a scarcity of providers offering
the expert knowledge, skills and competences necessary to develop properly trained
professionals to engage technology for the purpose of devising creative solutions in
a range of humanities and education application areas at cultural heritage institutions,
schools, public agencies, international organisations and private companies (Homo
Digitalis Project).

LITERATURE REVIEW

Professional Digital Competence (PDC) is an emerging and broader type of teacher digital
competence that is inclusive of all aspects of being a teacher in schooling contexts and
education systems where digital technologies are embedded (Starkey, 2020). Professional
Digital Competence is increasingly framed as a situated capability that integrates pedagogy,
classroom management in digital environments, and the wider professional work of
teaching - rather than a set of generic ICT skills (Starkey & Yates, 2020; Lund ez a/, 2014).
Recent reviews note that the literature has expanded rapidly, but with uneven conceptual
clarity, and they argue for holistic, practice-grounded models of PDC (Skantz—Aberg,
Lantz-Andersson, & Williams, 2022; Peters ¢7 al., 2022).

Within this stream, Falloon (2020) advances a Teacher Digital Competency framework
that moves beyond tool proficiency to include ethical, safe, and productive participation
in digitally mediated learning ecologies, while Castafieda and Selwyn (2018) caution that
“digitization” of education reshapes purposes and practices in ways that exceed mere
technology integration. Operationally, the DigCompEdu framework synthesizes educator-
specific digital competences into 22 descriptors across six areas and has been used to develop
validated self-assessment instruments for teachers (Redecker & Punie, 2017; Ghomi &
Redecker, 2019). Empirical work shows that PDC develops through authentic practice,
mentoring, and collaborative inquiry, yet remains uneven among early-career teachers and
student teachers (Masoumi & Bourbour, 2024; Quast ez a/, 2023).

The EU’s agenda of building a “Europe fit for the digital age” has extended to its
relations with the Western Balkans, where gaps in digital literacy among both citizens
and public administration staff remain a persistent challenge (European DIGITAL
SME Alliance). In the Western Balkans, comparative analyses document persistent
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gaps in population-level digital skills relative to EU averages, underscoring the system
conditions within which teachers enact PDC (Levkov & Kitanovikj, 2024). Complementary
implementation research with SELFIE for TEACHERS in Albania and North Macedonia
points to the need for targeted professional development and policy support aligned with
competency frameworks (Economou ez al., 2024).

METHODOLOGY

This study adopts a two-phased mixed-methods design, implemented within the framework
of HOMO DIGITALIS project aimed at integrating digital competencies into university-
level teaching;

Research Questions

® What was the level of the Instructor preparedness? Data sonrce: a structured

questionnaire administered to academic staff.

®  What was the level of the integration of digital competencies at each of the elements
of the revised syllabus? Data source: seven revised syllabi from five study programs
at Logos University College.

®  What were the challenges faced by instructors during the process of integrating digital
competencies and implementing the revised course? Data source: a focus group with 7
academic staff who revised their syllabi, supplemented by insights from core HOMO
DIGITALIS project team members (3 members), who contributed with project-level
insights and coordination experience.

Phase 1: Before intervention

As part of a structured intervention within the framework of the project, a selected
group of university instructors teaching in social sciences faculties, revised their course
syllabi to integrate digital competencies, drawing on the Digital Competence of Educators
framework developed by Redecker and Punie (2017). The courses were chosen based on
disciplinary diversity, relevance to digital transformation goals, and instructor willingness
to participate, but also based on the subject expertise and the relevance of their courses
to project objectives, with guidance and support provided by the project team.

For this phase, the main aim is to evaluate instructors’ perspectives on the revised
course syllabuses, focusing on their level of preparedness for the revision process, their
collaboration with colleagues and external partners, and their reflections on the quality and
relevance of the revisions - particularly in terms of digital competency integration. Part of
this phase was the collection of qualitative data was through a focus groups with academic
staff of LOGOS University College. The discussion was organised online, to explore
experiences with the process of updated curricula, perceived benefits and challenges, and
institutional support mechanisms. The questions were designed to probe the same themes
covered in the quantitative tools, enabling triangulation of data sources.
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Phase 2: After intervention

Following the intervention—implemented during the spring semester of the 2024-2025
academic year—the evaluation phase began. To assess the extent to which digital
competencies were integrated into the revised course syllabi, we developed a structured
rubric aligned with the core elements of a syllabus. The instrument focuses on three
components: competencies, course content, and assessment methods. Each syllabus was
evaluated across these three dimensions using a Likert-type scale from 0 (not present) to
4 (fully integrated), providing a clear snapshot of the current state of syllabus revisions
within the project framework (see Annex 3). The rubric is implemented in a customized
Excel spreadsheet, allowing evaluators to select scores from a drop-down menu and enter
qualitative justifications for each score directly adjacent to the numerical rating. This dual
format (quantitative + qualitative) ensures: Triangulated analysis, combining measurable
indicators with contextual reasoning, Inter-rater reliability, through structured scoring
guidance, Comparability, by automatically calculating total scores per syllabus (ranging
from O to 12). This evaluation tool was applied to all revised syllabi (initially 8, with plans
for expansion to 37+), forming the foundation for the quantitative content analysis of the
project’s curriculum intervention.

Sampling
Sampling was purposive at the instructor level before the intervention phase. At a further
stage, the research team decided to exclude all courses with a primary focus on teaching
technology (ICT, computer science, or digital education). The intervention focused
exclusively on courses from non-technological disciplines, to better assess how digital
competencies are integrated into general subject teaching practices and in line with one
of the project’s core objectives - to explore how digital competencies are integrated across
social sciences.

To explore how academic staff experienced the integration of digital competencies
into higher education curricula, an instructor questionnaire was developed within the
framework of the Homo Digitalis project.

The questionnaire

The questionnaire (see Annex 1) clusters into two coherent constructs: Individual Readiness
(familiarity, preparedness, guidance) and Collaborative Support (collaboration, idea-sharing).
Together, they explain how digital competencies are integrated at both the personal and
the institutional level.

The instrument was administered to lecturers directly involved in syllabus revision
and was structured around three key dimensions: readiness, collaboration, and external
engagement. The first section gathered demographic information, specifically years of
teaching experience, to contextualize responses; the second dimension, Readiness, focused
on instructors’ familiarity with digital competencies prior to the project and their perceived
preparedness to embed these skills into revised syllabi; the third dimension, Collaboration
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and Support, examined collegial exchange and whether such cooperation improved the
quality of the revisions. Finally, the questionnaire asked about External Engagement,
addressing whether partners such as industry, civil society, universities, or pre-university
institutions were consulted. Overall, the instrument provides insight into how academic
staff perceive their own capacities, the support they received, and the broader network

involved in curriculum transformation.

LIMITATIONS OF THE PILOT STUDY

As a pilot phase, the study is exploratory in nature and subject to important limitations.
The questionnaire was completed by 14 instructors, while the focus group included 7
participants. Although this small sample size does not allow for broad generalizations, it
provides valuable preliminary insights into instructors’ preparedness, institutional support,
and the challenges of integrating digital competencies into non-technological disciplines.

RESULTS

First research question: What was the level of the Instructor preparedness?

For the purposes of this study, a questionnaire consisting of seven questions was designed
to evaluate instructors’ self-efficacy in digital skills. Six of these items were measured using
a five-point Likert scale, requiring respondents to provide an evaluative rating. Question
7, by contrast, was a dichotomous item with yes/no response options; in cases where
respondents answered yes, they were additionally asked to select from a predefined list of
offerings. The Cronbach’s Alpha value for all items was observed as 0.83. The questionnaire
was administered to 14 academic staff members (respondents) from partner universities in
the Western Balkans, specifically in Albania, Kosovo, North Macedonia, and Bosnia and
Herzegovina. It was distributed online via Google Forms, and the data collection period
extended over two months during the spring semester of the 2024—2025 academic year (see
Annex 4). According to the project’s design, by this stage the number of syllabi integrating
digital competencies was expected to reach 38. However, as in several partner institutions
the procedures for syllabus revision required considerable time, the present dataset primarily
reflects the staff perspectives from three higher education institutions from Albania, Kosovo
and Bosnia and Herzegovina. Nonetheless, this outcome still represents a significant level
of achievement relative to the implementation timeline. Fig, 1 presents the demographic
data regarding respondents’ years of teaching experience. Among the 14 academic staff
members who completed the questionnaire, the largest group (50%) reported between 11
and 20 years of teaching experience. Early-career instructors with 4-10 years of experience
made up 28.6% of the sample, while those with 0-3 years accounted for 14.3%. Only a
small proportion of respondents (7.1%) reported more than 21 years of experience. This
distribution indicates that the majority of participants were mid-career academics, with
substantial professional experience, offering a balanced perspective between newer and
more senior staff.
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Years of teaching experience:

14 responses

@02

@ +10

® 1120

@ more than 21 years experience

Fig. 1 Demographic data regarding respondents’ years of teaching experience

Early-career academics (03 years) reported the highest levels of familiarity and
preparedness, while staff with 4-10 years of experience also showed strong preparedness but
slightly lower training scores. The largest group (11-20 years) rated themselves moderately
familiar and prepared, despite receiving training comparable to other groups. Notably, the
most senior staff (214 years) reported the lowest preparedness, even though they rated the
training they received as adequate. These results highlight a generational gap, with early-career
academics driving digital integration, while mid- and late-career staff may require additional
tailored support to strengthen their digital confidence and application in curricula.

Fig. 2 presents the responses of instructors regarding their familiarity with digital
competencies before the syllabus revision process. The majority of respondents (42.9%0)
rated their familiarity as moderate, while 28.6% considered themselves to have a very high

Instructor Readiness

1. Before the syllabus revision, how would you rate your familiarity with digital
competencies relevant to your course? (Very low / Low / Moderate / High / Very
high)

14 responses

6

6 (42.9%)

4 (28.6%)

2 (14.3%)

1(7.1%) 1(7.1%)

Fig. 2. Instructor Readiness Before Syllabus Revision
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level of familiarity. Smaller groups of instructors assessed their readiness as high (14.3%),
low (7.1%), or very low (7.1%). These results suggest that, prior to the curriculum revision,
most participants were situated at a middle level of digital competence, with a notable
proportion already reporting strong confidence. This distribution indicates both a solid basis
for integrating digital skills into syllabi and the presence of diverse levels of preparedness
among academic staff. Other statistical data: Count (N): 14; Mean: 3.50; Median: 3.0.

While Fig. 3 shows that most instructors felt adequately prepared to integrate digital
competencies into their syllabi (64.3% either agreed or strongly agreed), the concept
of preparedness should be interpreted more broadly. Technical familiarity with digital
competencies (see Fig. 2) appears to have translated into practical readiness for syllabus
revision, but successful integration also depends on pedagogical preparedness. Pedagogical
preparedness involves the ability to redesign learning outcomes, adapt teaching strategies,
and align assessment practices to make effective use of digital tools. Instructors who rated
themselves less confident may not only have lacked technical skills but also the didactic strategies
required to embed digital competencies meaningfully into course delivery. This suggests that
professional development should go beyond technical training to include pedagogical models
for digital integration, such as blended learning design, student-centered use of technology, and
digital assessment practices. Thus, while Fig. 3 confirms encouraging levels of self-reported
readiness, the results should be interpreted in light of the broader teaching mission: digital
competence is valuable only when paired with pedagogical intentionality.

2. | felt adequately prepared to integrate digital competencies into the revised
syllabus. (Strongly disagree / Disagree / Neutral / Agree / Strongly agree)

14 responses

5 (35.7%)

4(28.6%)

3 (21.4%)
2 (14.3%)

0 (?%)

1 2 3 4 5

Fig. 3. Instructor preparedness to integrate digital competencies

(distribution of responses to this statement: N=14)

The data highlight the importance of supporting staff in both areas, ensuring that
integration of digital skills is not simply a technical exercise but also an educational
transformation. The responses shown in Fig. 3, where most instructors felt prepared
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to integrate digital competencies into their teaching, should be considered not only as a
reflection of technical readiness but also of pedagogical preparedness. Integration of digital
tools is effective only when instructors are able to translate them into teaching strategies,
learning activities, and assessment practices that align with educational goals. In this respect,
the findings are directly connected to the experience of the MAGNET project, implemented
at the same partner HEIs in the Western Balkans. MAGNET’s primary emphasis was on
strengthening pedagogy in higher education, particularly through professional development,
mobility, and collaborative learning,

By exposing staff to innovative pedagogical models and encouraging reflection on
teaching practices, MAGNET helped create an enabling environment in which digital
competencies could later be embedded more meaningfully into curricula. Thus, the sense of
preparedness reported by the instructors in this study can be understood as the cumulative
effect of capacity-building interventions across projects. The current project builds upon the
pedagogical foundations laid by MAGNET, highlighting how interlinked initiatives reinforce
each other to foster sustainable change in higher education teaching practices across the region.

Fig. 4 shows how instructors evaluated the adequacy of the guidance and training they
received for syllabus revision. The majority of respondents reported positive experiences:
35.7% rated the support as bigh and an equal 35.7% as very bigh. A further 14.3% rated
the training as moderate. By contrast, smaller groups expressed dissatisfaction, with 7.1%
reporting very low and another 7.1% Jow levels of support.

3. | received enough guidance or training to understand how to revise the
syllabus effectively. (Very low / Low / Moderate / High / Very high)

14 responses

5 (35.7%) 5 (35.7%)

2 (14.3%)

1(71%) 1(71%)

Fig. 4. Guidance and Training for Syllabus Revision

(distribution of responses to this statement: N=14)

Fig. 5 presents instructors’ responses regarding collaboration during the syllabus
revision process. A large proportion of respondents rated their collaboration at the moderate
level (42.9%), while 28.6% reported high collaboration and another 28.6% reported very
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high collaboration. Importantly, no respondents indicated zery low or Jow collaboration,
suggesting that some level of collegial exchange was universally present.

4.1 collaborated with other colleagues during the syllabus revision process.

14 responses

6
4
4 (28.6%) 4(28.6%)
2
0 (0%) 0 (0%)
0 |
1 2 3 4 5

Fig. 5. Collaboration with Colleagues During the Syllabus Revision Process

(distribution of responses to this statement: N=14)

Fig. 6 shows how instructors evaluated the impact of collegial exchange on the quality
of syllabus revisions. A combined 71.4% of respondents rated the effect positively, with
35.7% selecting agree and another 35.7% selecting strongly agree. A smaller group (28.6%)
remained neutral, while no respondents disagreed or strongly disagreed.

5. The process of sharing ideas with colleagues contributed positively to the
quality of the revised syllabus (Strongly disagree / Disagree / Neutral / Agree /
Strongly agree)

14 responses

5 (35.7%) 5(35.7%)

4(286%)

0 (?%) 0 (0%)

Fig. 6. Perceived Contribution of Sharing Ideas with Colleagues to Syllabus Quality
(distribution of responses: N = 14)
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Fig. 7 presents data on the extent to which instructors involved external partners
during syllabus revision. Out of 14 respondents, 64.3 % reported engaging external
partners, while 35.7 % did not. Among the nine respondents who collaborated externally,
the partnerships were distributed across several stakeholder groups: industry/business (33.3
%), educational institutions at pre-university level (33.3 %), civil society/NGOs (22.2 %),
and other universities (11.1 %).

6. | engaged with external partners of our Study Program during the revision

process.
14 responses
@ yes
® No
if yes:
9 responses

@ Industry/business

@ Chivil society/INGOs

@ Other universities

@ Educational Institutions of pre-university
level

@ Other (please specity)

Fig. 7. Engagement with External Partners During the Syllabus Revision Process
(distribution of responses to this statement: N=14)

Second research question: What was the level of the integration of digital
competencies at each of the elements of the revised syllabus?

The analysis revealed that instructors at LOGOS University College often did not
adequately reflect digital resources in their syllabi. In the revised syllabuses, the integration
of competencies shows a disconnection between generic and specific skills. While
generic competencies are broadly defined, their translation into discipline-related specific
competencies is inconsistent. Although references to digital competencies were sometimes
included in generic or specific competencies, these were rarely translated into course
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content and never into assessment methods. Redecker and Punie (2017, p. 26) highlight
assessment strategies using digital technologies for formative and summative assessment;
however, none of these strategies are included in any of the revised social sciences curricula.
This absence points to a significant gap and underscores the need for future curricular
development to embed digital assessment practices as an integral part of teaching and
learning. Addressing this absence should be a priority for future curricular development,
ensuring that digital assessment practices become an integral part of teaching and learning
in line with international best practices.

Third research question: What was the challenges of instructor during the process
of integration of digital competencies and the implementation of revised course?
Qualitative Findings from the Focus Group

In addition to the survey results, a focus group with academic staff from the HEI highlighted
several pressing challenges in the integration of digital competencies.

®  Students’ Limited Preparedness

Participants noted that many students are insufficiently prepared for digital learning. This
challenge is particularly pronounced among those coming from low socio-economic
backgrounds or remote areas, where access to reliable infrastructure and prior exposure
to digital tools is limited.

®  Working Students and Time Constraints

In several study programs, students simultaneously work and attend higher education.
In such contexts, the use of digital applications and online platforms often leads to carly
disengagement. Balancing professional responsibilities with academic tasks leaves little
time to develop new digital competencies outside of the classroom.

® Limited Access to Equipment

A recurring problem identified was the lack of personal devices. Many students do not
own a suitable laptop or computer and often rely on outdated equipment or even borrow
devices from family members (e.g., their children’s laptops). As a result, digital tools are
mainly used only during in-person classroom hours in institutional auditoriums, limiting
their integration into independent study.

® Need for Instructor Training

Staff also stressed the importance of further training for instructors. While many are
motivated to adopt digital tools, they lack the structured opportunities and institutional
supportt to update their competencies, which hinders the effective transfer of digital skills
to students.

® Discrepancy Between Discourse and Syllabus Integration

A significant concern was the disconnect between what instructors claim about integrating
digital competencies and the actual content of their syllabi. While instructors frequently
articulate the importance of digitalization, this emphasis is not always reflected in course
design, learning outcomes, or assessment strategies. This inconsistency weakens the
institutional impact of digitalization efforts.
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DISCUSSIONS AND CONCLUSIONS

The study examined the readiness of academic staff in the Western Balkans to integrate
digital competencies into teaching, The questionnaire included six Likert-scale items and
one conditional yes/no item, enabling a structured evaluation of attitudes, preparedness,
and institutional practices. Reliability analysis confirmed internal consistency of the scale
(Cronbach’s o = .82), demonstrating that the items consistently measured perceptions of
digital readiness. Results show that academic staff broadly recognize the importance of
digital competencies but differ in their level of preparedness. While some report confidence
and experience in using digital tools - supported by training and access to infrastructure -
others remain at an initial phase of adoption. Although these responses reflect individual
perspectives, they indirectly signal the varying levels of institutional support across HEISs.

When the demographic distribution (see Fig. 1) is compared with instructors’ self-
assessment of digital competencies before syllabus revision (see Fig. 2), an interesting
pattern emerges. The majority of respondents were mid-career academics with 11-20
years of teaching experience (50%). This same group also represented the largest share
of those who rated their digital competence as moderate or high. By contrast, early-career
instructors in some years (0—3 years and 4-10 years combined, 43% of respondents) were
more evenly distributed across the lower and higher ends of the scale, with some reporting
very low familiarity and others very high familiarity. Senior staff (21+ years, 7.1%) were
underrepresented and tended to place themselves at the lower end of readiness.

This comparison suggests that mid-career instructors, who form the core of the
teaching body, entered the revision process with a balanced but cautious confidence in
their digital competencies. Early-career academics demonstrated more polarized results,
reflecting both stronger digital skills among younger staff and gaps in training for some.
Overall, the data highlight the need for differentiated professional development strategies
that support both less experienced and senior staff while consolidating the capacities of
the mid-career majority.

Correlation analysis confirmed notable differences between individual and collaborative
aspects of digital competence. A very strong positive correlation was found between
Item “Before the syllabus revision, how would you rate your familiarity with digital
competencies relevant to your courser” and Item “I felt adequately prepared to integrate
digital competencies into the revised syllabus” (r = 0.88, p <.001), indicating that academic
staff who reported higher confidence in one individual skill also tended to rate themselves
highly in the other. By contrast, the correlation between Item “I collaborated with other
colleagues during the syllabus revision process” and Item “I felt adequately prepared to
integrate digital competencies into the revised syllabus” was weaker and statistically non-
significant (r = 0.35, p = .23), suggesting that collaboration with colleagues does not strongly
align with individual digital preparedness. These results highlight that, within the current
context, staff perceptions of digital readiness are shaped more by individual competencies
than by collaborative practices, pointing to the need for institutions to better integrate
teamwork and peer-support structures into digital capacity building.
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The focus group findings resonate with the survey correlations: individual competencies
appear stronger than collaborative practices, but both students and staff face structural
barriers (socio-economic inequalities, time constraints, equipment shortages). Moreover, the
gap between discourse and practice confirms that institutional strategies for digitalization
require not only personal motivation but also a consistent curricular framework. Together,
the results suggest that policy interventions should address both sides: strengthening
individual staff training and ensuring systemic support for students to reduce digital divides.

In the revised courses, digital competencies are mentioned only as a sub-element within
broader categories of competencies, rather than being recognized as a core transversal
concept. This absence of explicit framing hinders their systematic development—from
generic awareness, such as digital literacy, online communication, and ethical use, to
discipline-specific applications, including subject-relevant tools, research databases, data
visualization, and digital collaboration platforms.

The HOMO DIGITALIS project and its initiative to integrate digital competencies into
the social sciences curricula represent a valuable starting point for embedding such skills in
higher education. However, this process must be carried out in a structured and organized
manner, fully aligned with study programs. Following the piloting phase with university
colleagues in Albania and Bosnia and Herzegovina, the project aims to expand the scope of
this study to include all partner institutions. A key recommendation is to revise the formulation
of generic and specific competencies in the social sciences, ensuring they are interconnected
and mutually reinforcing rather than treated as separate educational aims. This process should
be undertaken in close cooperation with educational institutions, accreditation agencies, and
employers, who serve as partners in the development of study programs.

HEIs in the Western Balkans are in a transitional stage—motivated to adopt digital
competencies but requiring stronger systemic and policy-level support. Institutional policies,
targeted training, and adequate infrastructure are key levers of successful integration of
digital competencies. Statistical evidence confirms that progress in one dimension (e.g,
training) is closely linked to progress in others (e.g., confidence), reinforcing the need for a
comprehensive approach. Cross-project collaboration (MAGNET, HOMO DIGITALIS,
Erasmus+ initiatives) offers a sustainable platform for scaling up digital transformation in
the region. Ultimately, the findings suggest that technology alone is insufficient: pedagogical
vision, institutional commitment, and regional cooperation are decisive for long-term impact.

ETHICS STATEMENT

The study was undertaken within the context of Albanian HEIs, with all participants
providing written consent and being fully informed of the study’s aims and dissemination.
The authors safeguarded the confidentiality and privacy of participants in line with research
integrity and autonomy. No identifiable data were collected, and there is zero risk of
attributing responses to specific individuals. Only the authors had access to participants’ data.

The HOMO DIGITALIS project emphasizes equal opportunities, inclusiveness, and
respect for diversity as core EU values. Participation in project activities (training, surveys,
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is taken to include and support underrepresented groups in the Western Balkans, including
those with limited digital skills, ensuring that no participant is disadvantaged. All procedures
are reviewed by the responsible ethics structures of partner institutions.
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ANNEX 1 INSTRUCTOR QUESTIONNAIRE

Project: HOMO DIGITALILS — Bridging the Digital Humanities
and Edncational Media Divide in the West Balkans
Target group: Lecturers who have revised the syllabus

Dear Instructor,

The purpose of this questionnaire is to gather your perspective on the revised course syllabus
you were involved with. We are particularly interested in your level of preparedness during
the revision process, any collaboration you had with colleagues or external partners, and
your reflections on the quality and relevance of the revisions regarding the integration of
digital competencies. Your input is valuable and will help us evaluate and improve future
course development efforts. Thank you for your contribution!

Background Information
1. Years of teaching experience: 0-3; 4-10; 11-20; 20+

Section 1: INSTRUCTOR READINESS
2. Before the syllabus revision, how would you rate your familiarity with digital
competencies relevant to your course?

Very low Low Moderate High Very high

3. 1 felt adequately prepared to integrate digital competencies into the revised syllabus.
Strongly disagree Disagree Neutral Agree Strongly agree

4. I received enough guidance or training to understand how to revise the syllabus
effectively.
Strongly disagree Disagree Neutral Agree Strongly agree

Section 2: COLLABORATION AND SUPPORT
5. I collaborated with other colleagues during the syllabus revision process.
Not at all To a small extent To some extent To a great extent

6. The process of sharing ideas with colleagues contributed positively to the quality of
the revised syllabus.
Strongly disagree Disagree Neutral Agree Strongly agree

7. 1 engaged with external partners of our Study Program during the revision process.
Yes No

If yes, please specify the type of external partner(s) involved: Industry/business Civil
society/NGOs Other universities Educational Institutions of pre-university level Other

(please specity):
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ANNEX 2 COURSES REVISED TO INTEGRATE
DIGITAL COMPETENCIES AT LOGOS UNIVERSITY COLLEGE
IN THE FRAMEWORK OF HOMO DIGITALIS PROJECT
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ANNEX 3 DIGITAL RESOURCES
IN THE SYLLABUS (SCORING METHOD)

Syllabus element 0 Not 1 Implied 2 Mentioned 3 Basic 4 Fully
Present Only Briefly Implementation | Integrated

1. Competencies

2. Course Content

3. Assessment

ANNEX 4 INSTRUCTOR QUESTIONNAIRE

Yeats of 1. Before 2. Tfelt 3.Ireceived | 4.1 5. The 6.1 if yes:
teaching the syllabus | adequately enough collaborated | process engaged
experience: | revision, prepared guidance or | withother | of sharing | with
how would to integrate training to | colleagues | ideaswith | external
you rate your | digital understand | dutingthe | colleagues | partners
familiarity competencies | how to syllabus contributed | of our
with digital into the revise the revision positively | Study
competencies | revised syllabus process. to the Program
relevant to syllabus effectively quality of | during the
your course? the revised | revision
syllabus process.
1 | 11-20 years | 1 2 2 3 3 No N/A
2103 5 5 5 5 5 yes N/A
3 | 1120 years | 3 3 5 5 5 No N/A
4 | morethan |3 2 4 4 5 yes Other
21 years’ universities
experience
5 | 11-20 years | 5 5 5 4 4 yes Other
universities
6 | 410years |3 3 1 3 4 yes N/A
7 | 11-20 years | 3 4 4 5 5 yes Industry/
business
8 | 11-20 years | 3 4 5 4 4 yes Industry/
business
9 | 11-20 years | 2 2 3 3 3 No N/A
10 | 410 years | 5 5 4 3 3 No N/A
11 | 11-20 years | 4 4 4 4 4 yes Industry /
business
121 03 4 4 3 3 3 yes Other
universities
13 | 410 years |5 5 4 5 5 No N/A
14 | 4-10years | 3 4 5 3 4 yes Civil
society/
NGOs
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Abstract

The paper presents possibilities of enhancing the education by using multimedia
applications, but with respect to managing Cognitive Load (CL) linked to these
applications. The case study used for evaluation is based on multimedia application

of digital cultural heritage, specifically the site of White Bastion fortress in Sarajevo,

Bosnia and Herzegovina. The research question is focusing on the use of Cognitive

Load Theory as a cornerstone for benchmarking levels of immersion and edutainment

in User eXperience (UX). In our research we would like to establish a straightforward

and simple way of measuring UX in multimedia cultural heritage applications aimed

for education. Being aware of limitation of such simplified approach, our objective

is not to elaborate qualities and drawbacks of such applications but to provide

developers with simple measure of their success. Such measurement is instrumental

in comparison of different applications or different versions of an application. In

addition to general aspects of usability we focus on specific objectives of multimedia

cultural heritage applications: immersion and edutainment; important concepts for

successful usage of multimedia in education.

Keywords: multimedia, multimedia in education, immersion, edutainment, digital

cultural heritage
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INTRODUCTION

Multimedia cultural heritage applications bring within digital reach of wider public audience
interesting and important historic sights. Through virtual visits, augmented reality and
serious games users are immersed in otherwise unreachable world and educated and
entertained throughout the process.

In our research we address usability factors specific for multimedia cultural heritage
applications, and look beyond standard usability principles as learnability, consistency,
feedback, etc. However, our objective is to develop a simple and efficient instrument to
measure users’ perception of the usability of multimedia cultural heritage applications. We
would like to provide developers with a benchmark — “a single, standardized and summated
score for analyzing and reporting usability metrics” (Sauro and Kindlund, 2005).

According to Wiberg and Jegers (2003) factor important to both entertainment and
education is immersion, as a measure of absorption and engagement with the virtual
multimedia environment, challenging for evaluation with the standard user testing methods.
Important aspect of entertainment in educational applications is to create a motivating and
successful environment for learning which introduces a new combined factor: edutainment.

Fig. 1. White Bastion fortress, Sarajevo, Bosnia and Herzegovina

Using multimedia in education

The integration of multimedia in education had significantly changed the way students
engage with complex and diverse subjects, offering immersive and interactive experiences
that traditional methods cannot provide. Multimedia enables students to see what otherwise
would not be possible, either it is not existing any more, it is not reachable or not visible. In
the context of digital heritage, multimedia applications play a crucial role in making cultural
and historical content more accessible and engaging for a wide audience. By combining
visual, auditory, and storytelling elements, multimedia tools enable deeper understanding
and retention of heritage information, fostering a more meaningful learning experience.
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As technological advancements continue to evolve, the use of multimedia applications in
cultural heritage education has become increasingly important for promoting awareness,
appreciation, and preservation of rich cultural legacies. It is especially important for cultural
heritage reconstructed in multimedia applications or inaccessible to learners community
due to different reasons.

Multimedia applications offer significant benefits for education, but they also introduce
new cognitive challenges that can influence learning effectiveness. The concept of cognitive
load refers to the amount of mental effort required to process information within working
memory. When multimedia content is pootly designed or with unfriendly and complex user
interface, it can overload learners’ cognitive capacity, leading to reduced understanding and
retention. Managing cognitive load is therefore essential for designing effective multimedia
educational applications, particulatly in the context of digital heritage, where historical, cultural,
and visual information needs to be conveyed in a way that supports, rather than hinders, learning

Measuring immersion and edutainment

Evaluation of user experience for multimedia cultural heritage applications has specific
significance, since assessing effectiveness and efficiency is inseparable of user perception
of the benefits of engagement with the application. While discussing measurement of
user experience we need firstly to answer two basic questions: “What” we would like
to measure, and afterwards “How” we plan to measure. Rationale for the measurement
is not less important, to answer the question “Why” we get engaged in the process of
measurement at all.

Measuring user experience with multimedia cultural heritage applications is linked to
measuring immersion and edutainment. Weibel and Weissmath (2011) have considered
spatial presence and flow as key concepts to explain immersive experiences. They concluded
that immersive experiences can be divided into spatial immersion (presence) and immersion
in the task (flow), examining the relation between presence and flow, concluding that these
are distinct constructs. R. Paiva de Oliveira, D.C. Paiva de Oliveira and Tavares (2016)
measure immersion mainly with objective of evaluating narrative of a game, and look
for different dimensions of the immersion. Jenett, Cox, Cairns, Doparee, Epps, Tijs and
Walton (2008) present a very thorough and detailed review on methods used to evaluate
concepts of immersion, engagement, flow and presence, as concepts used to describe
the perceived quality of the interaction with digital media and games. This research is
addressing the question “How” to measure, and the authors emphasized the ambiguity
of subjective emotional phenomena and focused on measurable objective concepts, what
they call rational phenomena like the playet’s performance and biological phenomena:
physiological measurements as galvanic skin resistance.

In the area of multimedia applications both for education and digital heritage
presentation authors notice lack of evaluation tools. Methods for evaluation of multimedia
applications commence with identification of attributes to be measured Botchini and
Garzotto (2007), often referred to as heuristics, and classified in groups or dimensions
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of evaluation. Developing an evaluation framework for multimedia cultural heritage
applications is a challenging process due to involvement of multidisciplinary dimensions
including: interaction and design for multimedia applications, pedagogy and cognitive
theory, content related heuristics involving history, archeology, arts, and etc.

Difficulties in discussing and measuring edutainment arise from opposition between
the important pedagogical aspects and aspects of importance for the entertainment part
of the content presentation (Wilberg and Jegers 2003).

Edutainment is not a novel attribute in designing educational applications, but the
importance of edutainment is especially recognized in the research field of serious games
and digital cultural heritage presentations (Sweller, 1994). Effectiveness of these applications
can be measured directly in terms of acquired knowledge. One of common misconceptions
linked to multimedia material usage in education is that is effective mainly because it increases
motivation and that learners are more motivated to engage with multimedia material which
fosters their learning (Prinz, Kollmer, Flick, Renkl, Eitel, 2022).

Measuring entertainment and its influence on learning outcomes achievement is not
a straightforward process. In assessing the edutainment influence on successful learning
it is useful to include measurements which take into account Cognitive Load Theory
(Leppink, Paas, Van der Vleuten, Van Gog, Merrienboer, 2013. and Kirakowaki, Corbett,
1993). The results of applying this qualitative approach in evaluating White Bastion 4D
model is described in the Section 4.

The complexity of usability analysis makes usability data hard to digest and it is
difficult for designers and developers to compare the relative usability of different
features or products (Sauro and Kindlund, 2005). Maintaining the balance of focus in the
multidisciplinary team is not easy, because of their difference in priorities. Psychologists
are focused on purity of methodology with objective to reach general and standard
conclusions, and computer science professionals are asking for specific and particular
technical improvements (Lazar, Feng, Hochheiser, 2010). Designers and developers are
looking for substantial informative feedback. For this reason, this interdisciplinary approach
is sometimes misunderstood by professionals from both feeds, as they feel that on one
hand it does not meet scientific criteria (psychologist) and on the other does not offer plan
that is concrete enough for intervention (developers). However, we argue that combining
psychological theoretical framework and research methodology with problem solving focus
and IT tools is necessary for both fields to advance.

Example of a more quantitative oriented evaluation can be found work of Schrepp,
Hinderks and Thomaschewski (2017) where authors have described the instrument to be
used to calculate a general satisfaction score, as well as for the evaluation of products. It
is a 50 items Likert-type questionnaire, which is named Software Usability Measurement
Inventory - SUMI. This questionnaire is made up of five sub-scales, where each sub-scale is
represented by 10 items. It has been developed to provide a standardized measurement of
user satisfaction with software. The web version of the SUMI questionnaire is available and
used for years by developers and academia, building up a large repository of survey results.
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White Bastion 4D presentation

White Bastion is a fortress above old town of Sarajevo, Bosnia and Herzegovina (see Fig.
1). In some historical moments it was a part of city walls. Archaeological excavation of
the site has shown remains of various strata, dating from medieval till Austrian Hungarian
period of Sarajevo past. Online application consists of 10 digital stories, 6 interactive
virtual environments depicting the assumed appearances of the fortress in different time
periods, as well as digitization and virtual reconstruction of artifacts found on the site
during excavation, at the moment kept in the Museum of Sarajevo’s depo.

INTRO STORY

historic overview - Fortress in 3 periods

OTTOMAN PERIOD

Fig. 2. White Bastion application’s structure

Digital stories are combined with virtual reality environments where users are free
to explore models of the fortress, examine archaeological findings’ reconstructions and
watch stories about particular details from Bastion’s history.

Cognitive load
Digital storytelling is a form of multimedia storytelling where narrative is combined
with pictures, sounds and video animations. Digital stories can be educational, historical,
entertaining and have wide application in education, business world, public health and
healthcare, social media and libraries.

Digital story represents the kind of hypermedia in a wider context. Hypermedia is
expanded version of hypertext to which multimedia elements are added. Hypertext and
hypermedia are the subjects of many intensive researches in educational sciences given
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their significant educational potential. Unfortunately, the results of research of hypertext
efficiency on learning are not consistent (Schurer, Opitz, Schubert, 2023). There is a general
consensus that processing the content of hypertext and hypermedia is very cognitive
demanding, and can cause disorientation hence the cognitive overload can lead to less
efficient learning. The high level of cognitive effort and possibility of disorientation can
significantly reduce the state of involvement of the user. The Cognitive Load Theory (CLT)
is one of today’s most famous theories of educational psychology introduced in (Sweller
,1988). It contains a universal set of learning principles that result in an efficient learning
environment (Sweller, Ayres, and Kalyuga, 2011). CLT is applicable to all types of content,
all media and all users. This is a relatively new paradigm in psychology, the possibility of
designing content in a way that it maximizes people involvement regardless of individual
differences. Furthermore, on this premise CLT developed set of guidelines for instructors
to follow while designing educational content. These guidelines have been validated in
number of experimental research done by CLT researchers. Following the same logic and
train of thought CLT researchers have started to look for ways to apply CLT instruction
guidelines in education software and multimedia. Following this train of thought we can
conclude that, every multimedia environment should be designed in compliance with
architecture and processes of a human mind, in order to achieve the state of involvement.

For software developers this is a practical and innovative approach in designing content
that will be optimal for all users. The settings and the predictions of a theory are empirically
verified in a number of experimental studies (Mayer, 2001; Briinken and Leutner, 2001;
Plass and Salisbury, 2002).

CLT sets the scene for creating a more efficient hypermedia in general, and hence
digital stories as well. In addition, clear and operationally defined variables, from the CLT
settings, are important for testing the efficiency of a hypermedia environment, including
digital stories. According to the Cognitive Load Theory, the human cognitive architecture is
a register of working and long-term memory (Sweller, Ayres, Kalayuga, 2011). In working
memory, information that we receive from the environment, as well as information that
is already stored in long-term memory, is processed. The previously acquired knowledge
is stored in the form of mental schemes in long-term memory. The scheme is a cognitive
construct that organizes multiple elements of information into a unique element (Chi,
Glaser and Rees, 1982) Learning is defined as a process of forming a scheme. The scheme
that is being formed is being processed consciously and with a significant cognitive effort.

Cognitive load represents the actual amount of working memory’s resources invested
in cognitive activity. Or we can say that cognitive load refers to the total amount of mental
effort being used in the working memory. It depends on many factors, including material
complexity, prior knowledge and motivation.

According to original CLT, the content of a particular structure and presentation mode
can lead to three types of cognitive load: intrinsic, extraneous and germane.

The intrinsic cognitive load is conditioned by the complexity of the information being
learned or the problem being solved. The intrinsic load level is determined by the number
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and interactivity of the elements (symbols, concepts, procedures, rules, and links) that are
simultaneously processed in working memory (Sweller and Chandler, 1994).

The extraneous load is unnecessary (unproductive, unconstructive, bad) load due to the
design and organization of material, format, and manner of information presentation. It
requires additional mental effort due to unnecessary cognitive activities that do not contribute
to the adoption or automation of the scheme (Van Merrienboer and Sweller, 2005).

Intrinsic and extraneous loads are primarily determined by the characteristics of
the material being taught or the problem being solved and to a certain extent by the
characteristics of the person. Together, these two loads determine the total cognitive load
conditioned by the material that needs to be learned or the problem that needs to be solved,
what is in line with a revised version of CLT presented by Sweller, van Merriénboer, and
Paas (2019) with germane load considered as “germane processing’ The load inflicted
by the processes leading to the formation and automation of the scheme is the germane
load. This load directly contributes to the process of learning and problem solving, as
it includes work memory resources devoted to the processing of the learning material’s
interactive elements. Mayer (2005) offered Cognitive theory of multimedia learning that is
in its later iterations defined as a Cognitive- affective theory of multimedia learning. In this
theory concepts of CLT are explained in light of multimedia context. Digital storytelling
takes place in the interaction between users and computers. In order for the digital story
to meet the usability criteria, it is necessary to reduce unnecessary cognitive load, adjust
intrinsic load and increase the germane load. Comprehensive summary of challengies in
understanding cognitive load in digital and online learning (Skulmowski and Xu, 2022)
concluding that the extraneous load in online learning can have different components,
and that the challenges presented demonstrate that design of digital learning environment
while inducing cognitive load is increasing learning performance.

The following parts of the paper are presentation examples that lead to an increase
or decrease in cognitive load.

Cognitive Load on a Macro Level

The structure of the homepage and the contents of the introduction story have the function
of the organizer. The use of different organizer forms is an effective way of organizing
information presented in hypermedia, which results in a decrease in cognitive load, especially
for beginners (Chalmers, 2003). The choice of graphical user interfaces representing each
time period is appropriate because it is clear and intuitive and contributes to the activation
of prior knowledge. However, the functional and aesthetic improvements are possible,
thus making the homepage more interesting and dynamic.

The user can freely browse the presentation. For example, first, they can choose
the introductory module and then the Ottoman period next. However, the logic of the
presentation imposes a linear sequence of movements since the modules are chronologically
sorted. At the macro level, the possibility of disorientation is minimal, which is expected
with a relatively small number of modules.
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COGNITIVE LOAD OF DIGITAL STORIES

When the digital story is linear, the user has the ability to control its presentation. The user
has the ability to stop, return and move in advance. The ability to control the presentation
is an important feature of reducing intrinsic loads in dynamic multimedia presentations.
Initial scenes in videos (such as the Ottoman period) are not consistent with the content
of the spoken text. Namely, the narrator explains that in one period “there were no wars
or fights, nor the need to make swords or to build the fortification walls”, while the screen
depicts scenes of destroyed parts of the fortress. The user is exposed to two different
messages that are not congruent, but which still need to be processed and form a coherent
mental model. The basic content is contained in a text spoken by the narrator. Therefore,
video content can be considered redundant, and the principle of coherence is disrupted.
This kind of problem is common in the presentation. We can conclude that the
cognitive load can be reduced by creating highly usable software, as well as adjusting the
story content to the specific characteristics of the user. Furthermore, the principles of
learning derived from the theory of cognitive load and the process model of the digital
story provide guidelines for designing an efficient multimedia environment for the digital
story. The digital story will be a more effective learning tool with using graphical content and
spoken text rather than graphic content and written text (modality or multimedia principle).
The modality effect is mostly studied in the field of multimedia design. In multimedia,
the modality effect is applied by presenting animation and narration rather than animation
and text on the screen. The modality effect can be of particular importance when complex
material needs to be presented in a short period of time. In this case, the presentation of
animation and text can lead to a split attention effect, in which students have to divide their
cognitive capacity between animation and text. The solution to this problem is to replace
the text on the screen with narration, which relieves the visual channel and burdens the
auditory one. In fact, the mentioned effect is a part of multimedia learning, in which the
input information is presented in several forms (Mayer, 2005).
According to Kalyuga (2009) these are some of the CLT specific implications for
designing situations involving multimedia:

® written text enriched with visual representations;

® presenting visualizations and appropriate textual explanations simultaneously rather
than sequentially to avoid temporal division of attention;

®  present connected sources of information close to each other on the screen (eg, insert text
into graphics, avoid covering or separating information that must be mentally integrated
for learning, design a space for guidance or feedback near the space for a friend);

® avoid irrelevant graphics, explanations, interesting but unimportant details, unimportant
sounds and music, meaningless words and long text;

®  use visual representations explained by the sound of the narration, not the text on the screen;

®  use animated visualizations with shott audio narratives rather than on-screen textual explanations;

[ ]

present static or animated visualizations with narrative only, instead of duplicating the
narration with the text on the screen
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RESEARCH QUESTION

Motivation for our research is to obtain reliable measure of success of multimedia digital
heritage applications, especially measuring success in achieving features as edutainment
and immersion. The quantitative approach in measurement of edutainment and immersion
is important when assessing the level of development of the application or comparing
different solutions. Developing standardized system for evaluation requires extensive data
collection activities, especially when assessing multimedia cultural heritage applications.
The challenge in standardization is to design a framework questionnaire adapted to specific
content of a specific cultural heritage application. Inspired with the SUMI questionnaire
(Kirakowski & Corbett, 1993) and possibility to build a significant database of evaluation
results available for analyses we would like to develop similar instrument specific for the
multimedia digital heritage applications. Important decision is how to start this process
and to build a data collection for future research in this field. Our choice of White Bastion
application is motivated by (1) familiarity with the application and also (2) with the results
of several different evaluations of this application, including user surveys, Cognitive
Load measurements and Heuristic Evaluation. We do not expect that measuring can be
a solution in removing interaction flaws, not even to provide precise identification of the
flaws, but this simple and efficient instrument can guide developers towards the most
needed improvements in designing interaction of multimedia heritage applications. This
is the reason that we do not aim to use benchmarking process as a ranking, but as being
“the process of identifying and learning from good practices in othet” as it is considered
in the quality management field (Chalmers 2003).

MEASURING METHODOLOGY

We have decided for the self-selection of users, with emphasis on their reliability, and
openness to convey negative opinions, and disclose the information on time they dedicated
to interaction with the presentation. In order to ensure that the responses represent diverse
cross-section of respondents and to establish validity of survey responses, we included
questions for relevant demo-graphic data: age, education and computer skills (Lazar and
Preece, 2001).

A. Questionnaire. First version of questionnaire was designed containing 26 items. The
questionnaire was reviewed by graduate students involved in research in the field of human—
computer interaction, checking the consistency and clarity of items and also the balance
in evaluating main dimensions or attributes; usability, immersion and edutainment. The
later influenced addition of two items to each scale: digital stories and virtual models. The
questionnaire contains four sections: (1) introductory part with data for user profiling, (2)
questions assessing “completeness of interaction”, (3) main part for separate evaluation
of digital stories and virtual models, each made up of 3 sub-scales addressing immersion,
edutainment and usability satisfaction; containing total 30 Likert items, and (4) open
questions where users can express their opinion about the presentation and the most
favorable and the most problematic parts. Likert scale items were defined as straightforward



Merima MUSLIC, Duganka BOSKOVIC, Vensada OKANOVIC, Selma RIZVIC 187

statements with positive logic, repetitions were avoided. The number of items in the
sub-scales were not exactly the same, the importance of immersion is highlighted with
more items (6) for evaluating White Bastion Digital Stories, as opposed to importance of
usability for White Bastion Digital Models represented with 7 items. Complete list of items
is presented in Section discussing results.

B. Participants. The evaluation involved 40 participants. Presentations of multimedia
digital heritage is intended for a broad audience, and we aimed to balance different user
types regarding their professional background: engineering (n=15), history (n=15) and art
(n=8); and their computer proficiency: basic and intermediate (n=18), advanced (n= 11)
and professional (n=11). With respect to age participants were categorized into following
groups: younger than 20 (n=5), ages 20-30 (n = 26), ages 31-50 years (n = 5), and aged
older than 50 years (n = 4). It is evident that the largest group was students.

C. Procedure. The users were invited to take a tour within the White Bastion presentation
and after that answer the questions summarizing their perceived experience in using the
application. Not being in a laboratory under strict observation, they were expected to
watch the presentation in real life context, with possibility of interruptions, discontinuity
in watching, etc. The complete interaction with the presentation lasts approximately 45
minutes. Total duration of digital stories is 30 minutes, and touring the White Bastion
virtual model takes in average 10-15 minutes. The users needed to spend additional 10-15
minutes for answering web based post-interaction questionnaire.

RESULTS AND DISCUSSION

Results are analyzed separately for different modes of content delivery: digital stories and
interactive digital virtual models.

Table 1 Stories

Attribute Item Mean | Std. dev.

Edutainment | Q2 - I have learned a lot from the stories 1,65 0,66
Q3 - I became very interested in history of White Fortress 1,98 0,97
Q4 - T wish to learn more about histotical events in Sarajevo 1,65 0,74
Q10 - I was surprised by the fact that White Fortress had very 1,73 0,91
important role through different periods
Q12 - I'would like to see more stories about historical buildings 1,60 0,67

Immersion Q1 - I have enjoyed watching all the videos 1,70 0,65
Q5 - The music was very pleasant 1,75 0,95
Q7 - The narrator voice was very pleasant 1,53 0,64
Q8 - The story about Austro-Hungarian conquest of Sarajevo | 1,95 0,88

was interesting

Q11 - The introduction story was very interesting 2,35 1,17
Q14 - Time flied fast while listening and watching the stories 2,05 0,88
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User QG - Tiked the illustrations, drawings and photos of story events 1,60 0,71
Experience Q9 - Ilike the way that Sarajevo’s soldier is presented in different | 1,68 0,80

periods of time
Q13 - T would recommend these stories to my friends 1,65 0,70
Q15 - Browsing the stories and choosing their order was easy 2,05 1,20
for me
Table 2 Model
Attribute Item Mean | Std. dew.
Edutainment | Q5 - I have enjoyed exploring the White Fortress 2,00 0,93
QG - I liked the 3D reconstructions of archacological artifacts 1,98 0,76
Q8 - The interior of White Fortress is very realistic 2,13 0,94
Q15-The potential to follow development and change of White | 1,73 0,68
Fortress is very interesting
Immetsion Q2 - I could imagine the soldiers on White Fortress 2,03 0,86
Q3 - I almost felt like I was inside the real White Fortress 2,48 1,08
Q9 - Time flied fast while I was walking in White Fortress virtual 2,25 0,87
environment
Q10 - The colors of the model were very calming 2,10 0,76
User Q1 - I didn’t wait for the 3D model to load completely 2,40 1,46
Experience Q4 - Moving in White Fortress virtual environment was easy 2,28 0,93
Q7 - I could easily notice the objects with 3D reconstructions | 2,35 1,09
in virtual environment
Q11 - I could easily navigate to other parts of the presentation 2,28 0,92
Q12 - The movement through virtual environment was hard 3,45 1,06
to control
Q13 - I felt dizzy because the model was spinning while I was | 3,23 1,32
walking through it
Q14 - I have noticed that clicking on the soldier activates the 2,70 1,09

video story

Visualization provides insight in assessment of answers for each specific item in the
main part of the questionnaire, and grouped according the sub-scales, as presented in Fig.
3 and Fig. 4.
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Fig. 3 Visualization of results for Digital Stories

White Bastion Interactive Digital Model
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Fig. 4 Visualization of results for Interactive Digital Model

We have devised steps to create a single metric summarizing results for the White
Bastion 4D model. First step is to calculate metrics to summarize scaling data for each of
6 sub-scales, to make them more interpretable and enable comparison of the main factors:
immersion, edutainment, and usability. We have explored results obtained using several
typical scores defined by Sauro and Lewis (2016) and although the absolute values were
different, the patterns observed when identifying the highest and the lowest values, were the
same. Results obtained for the scores “Percent Agree” and “Net Promoter Score (Customer
Experience Index)” are presented in Table 3. Results indicated the lowest rating (22.1%)
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for usability of the Bastion’s virtual models: for their experience of navigating within the
virtual models, or noticing 3D models of archeological objects. We were aware of these
difficulties reported in prior evaluations. It is interesting to notice that these difficulties also
caused lower rating in the statements related to immersion of the Bastion virtual models.

Table 3 Summary results

Feature Digital Stories Bastion Models

Percent Agree

Edutainment 86.5% 83.1%
Immersion 80.0% 67.5%
Usability 84.4% 49.3%

Customer Experience Index

Edutainment 83.0% 76.3%
Immersion 75.0% 58.1%
Usability 79.4% 22.1%

The reason for the highest rating (79.4%) for usability of digital stories is obvious,
since that is the part of the application where users are merely passive viewers and listeners.
The more important are the difference in ratings calculated for immersion for digital
stories (75.0%) and for the Bastion models (58.1%). We will not evaluate the difference
arithmetically, but we can make conclusions based on possibility to identify the better of
the two. Explanation for the difference is linked to usability scores and it is obvious that
flaws in usability for digital stories highly atfect possibility of user immersion. Further steps
in aggregation of metrics would need more detailed analysis and validation against data
from additional case studies to decide on appropriate weights when combining different
dimensions: Usability, Immersion and Edutainment. If we decided to use uniform weights
for the three dimensions, following benchmarks were calculated:
® - White Bastion Digital stories: 0.79
® - White Bastion Virtual model: 0.52

Quality of the production and the performance of digital stories resulted in achieving
the higher value of benchmark.

CONCLUSIONS AND FUTURE WORK

The achieved results are in accordance with our previous experience in evaluating the
same application. Regarding edutainment, we can conclude that virtual models present an
entertaining way to engage users in exploring historical artifacts and to motivate them to
learn more, even when accompanied with the reported issues in navigation and visibility. The
compliance of the evaluation results is important for assessing our quantitative approach
and possibility to develop benchmarking instrument for multimedia cultural heritage.
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In order to validate our approach, we plan to continue using it as a framework for
future evaluations and to build substantial data repository enabling more comprehensive
research in this field. Our next step is to advertise both 4D model and the user evaluation
questionnaire more publicly in order to obtain larger sample size and to enable further
statistical analysis of the results. In order to address edutainment and especially immersion,
the items in the questionnaire for multimedia applications has to be specific and linked
directly to the content and features of the application. This is preventing design of a generic
questionnaire applicable for evaluating different multimedia applications. Possibility to
compare results of evaluation across different applications demands that the questionnaire
is designed following proposed structure and keeping the balanced number of questions
for the three main dimensions: Immersion, Edutainment and Usability.
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Abstract

This paper examines a specific component of the HOMO DIGITALIS project,
namely the revision of selected syllabi within the humanities and social sciences
at LOGOS University College (CU LOGOS). The aim was to integrate digital
competencies into traditionally non-digital courses in order to enhance student learning
experiences and professional preparedness. A survey with 43 students enrolled in
revised courses collected both quantitative data (Likert-scale ratings on perceived
usefulness, motivation, and tool adoption) and qualitative reflections through open-
ended questions. Findings indicate that students expressed enthusiasm for digital
platforms such as Microsoft Teams, Canva, and Al-based applications including
ChatGPT, particularly in translation and research-related tasks. They reported increased
collaboration and motivation, though varying levels of digital literacy and limited
access to premium software created challenges. Faculty also encountered difficulties
in shifting students away from familiar communication practices toward institutional
platforms. These results suggest that integrating digital competencies requires not
only technological provision but also pedagogical adaptation, structured training,
and equitable access to resources. The study is limited to CU LOGOS and does
not include partner institutions of the HOMO DIGITALIS project; therefore,
conclusions should be interpreted in this context. Overall, the findings highlight
both the transformative potential and the practical challenges of embedding digital
competencies into higher education curricula.

Keywords: Higher education, digital competencies, curticulum reform, interdisciplinarity,
digital literacy, HOMO DIGITALIS Project, Al in education
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INTRODUCTION

The rapid pace of digital transformation across industries has created a pressing need
for universities to adapt curricula to equip students with relevant competencies. Scholars
emphasize that higher education must align itself with technological and societal shifts
in order to remain relevant and prepare graduates for the demands of the 21st-century
workforce (Redecker, 2017; European Commission, 2020). Traditional academic structures,
however, often lag behind technological innovation, leading to a skills mismatch between
what students learn during their studies and what employers expect in the labor market
(van Laar ez al., 2019). This gap not only limits graduates’ employability but also challenges
universities to rethink teaching and learning strategies.

In this context, curriculum reform has emerged as a central priority. Universities are
expected to integrate digital literacy, interdisciplinarity, and innovative pedagogical methods
that enhance students’ ability to think critically and solve complex problems. Digital education
is not simply about adding technological tools to existing courses, but about reshaping the
very nature of learning environments (Ng, 2012). Such reforms require flexibility, interactivity,
and inclusivity, enabling students to apply knowledge across contexts and disciplines while
developing transferable skills such as collaboration, adaptability, and creativity (Nowotny, 2003).

At the same time, policymakers increasingly recognize the strategic role of higher
education in supporting Europe’s digital transition. Initiatives such as the Digital Education
Action Plan (European Commission, 2020) highlight the importance of embedding digital
skills across all levels of education, not only as technical competencies but as essential
capacities for civic participation, lifelong learning, and innovation. Research also shows
that students’ ability to use digital tools effectively is closely linked to their confidence,
motivation, and capacity for critical thinking (Calvani, Fini, & Ranieri, 2010). These findings
suggest that higher education reforms must take a holistic approach, addressing both
the technological and the pedagogical dimensions of digitalization. The Homo Digitalis
project addresses these challenges by systematically revising and updating course syllabi
across diverse academic programs. Its central aim is to embed digital competencies in the
curriculum, thereby fostering technical proficiency while also promoting critical thinking
and interdisciplinary collaboration. By rethinking how courses are designed and delivered,
the project seeks to bridge the gap between academic training and real-world requirements,
ensuring that graduates are prepared not only for immediate labor market demands but
also for lifelong learning in an ever-changing digital environment. The study explores both
the opportunities and challenges associated with implementing digital education reforms,
with particular attention to student feedback and participation. The analysis offers insights
into how digital tools can transform learning outcomes while also highlighting persistent
barriers, such as inequalities in access to technology and differences in prior digital literacy.
The following research questions guide this paper:

How does the integration of digital competencies reshape student learning outcomes?
What are the main challenges faced by students and faculty in the transition to digital education?
How does student feedback reflect the effectiveness of digital integration?
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LITERATURE REVIEW

Higher education reforms increasingly emphasize digital skills as essential for employability
and lifelong learning (European Commission, 2020; Redecker, 2017; Vuorikari, Punie,
Carretero, & Van den Brande, 2016). As societies become increasingly digitized, the
acquisition of such skills is no longer optional but a prerequisite for effective participation
in academic, professional, and civic life. Studies highlight that digital competencies extend
beyond technical knowledge to include adaptability, collaboration, creativity, and innovation
(van Laar, van Deursen, van Dijk, & de Haan, 2019; Ilomiki, Paavola, Lakkala, & Kantosalo,
2016). In this sense, digital skills are multidimensional, involving not only technical mastery
but also critical reflection, ethical use, and problem-solving.

The notion of digital competence has expanded significantly in recent decades. While
early conceptualizations equated digital literacy primatily with the ability to use information
and communication technologies, contemporary frameworks emphasize a broader set of
transferable skills (Ferrari, 2013). Van Laar ez 2/ (2019) argue that 21st-century digital skills
should be seen as a sequential model, starting from basic technical abilities and advancing
toward higher-order competencies such as creativity, critical thinking, and problem-solving.
Similarly, Ng (2012) underlines that digital literacy includes not only operational skills but
also cognitive and socio-emotional dimensions that allow learners to evaluate, communicate,
and collaborate effectively in digital environments. More recent studies demonstrate that
integrating digital tools into course-based research projects significantly enhances students’
capacity to apply these skills in authentic academic contexts (Chan & Sung, 2025). These
perspectives confirm that digital competence is best understood as an evolving, layered
concept rather than a fixed technical skill set.

Beyond core digital skills, interdisciplinarity is critical for fostering innovation in
higher education. Nowotny (2003) highlights the importance of transdisciplinarity as a
way to transcend disciplinary boundaries and address complex, real-world problems. This
approach is particularly valuable in a digitalized society, where technological advances often
demand knowledge integration across fields. For example, combining social sciences with
data analytics, or education with artificial intelligence, enables students to develop both
technical expertise and broader analytical capacities (Tondeur, Roblin, van Braak, Voogt,
& Prestridge, 2017). Such approaches prepare learners not only for specialized tasks but
also for adapting to rapidly changing professional contexts. Despite the clear value of
digital modernization, significant obstacles persist. One of the main barriers concerns
unequal access to technology. Students from lower socio-economic backgrounds often lack
reliable internet connections, updated hardware, or access to premium software (European
Commission, 2020; Aesaert & van Braak, 2015).

Another critical challenge lies in faculty preparedness. Lloyd (2012) observes that
many educators perceive insufficient institutional support, lack of training opportunities,
and heavy workloads as bartiers to adopting digital pedagogies. Similarly, Martin, Budhrani,
and Wang (2019) report that while faculty recognize the importance of online teaching
skills, they often feel underprepared to deliver high-quality instruction in digital contexts.
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Students themselves may also resist new digital approaches. Research shows that many
learners prefer traditional face-to-face methods due to familiarity, perceived reliability, or cultural
expectations (Ng, 2012). Resistance can also stem from limited prior digital literacy, making
it difficult for students to adapt to advanced platforms and tools (Ilomiki ¢z 4L, 20106). Given
these challenges, scholars call for comprehensive strategies that combine curriculum reform,
faculty development, and student-centered approaches. Redecker (2017) argues that frameworks
such as DigCompEdu provide essential guidance for educators by defining progressive levels
of digital competence and encouraging reflective pedagogical practice. Embedding such
frameworks into institutional strategies ensures coherence and sustainability (Vuorikari ez 4/,
2010). Recent empirical work also confirms the importance of validated instruments to assess
digital competencies in higher education, which can guide more evidence-based reforms
(Mejias-Acosta, Cabero-Almenara, Vazquez-Cano, Barroso-Osuna, & Estrada-Vidal, 2024).

The COVID-19 pandemic further underscored the urgency of digital education
reform. The sudden shift to online teaching revealed not only the potential of digital
platforms to sustain education under crisis conditions but also the vulnerabilities created by
inequalities in access and readiness (European Commission, 2020). Moreover, the literature
emphasizes that digital education reform should not focus solely on technical aspects but
also address pedagogical innovation. As Nowotny (2003) notes, genuine transformation
requires integrating multiple perspectives and fostering environments where students can co-
create knowledge. By embedding digital competencies within interdisciplinary frameworks,
institutions can empower students to engage critically and creatively with technology. In
summary, the literature reveals a growing consensus that digital competencies represent
fundamental 21st-century skills. While frameworks such as DigCompEdu and policy
initiatives like the Digital Education Action Plan provide strategic direction (European
Commission, 2020; Redecker, 2017; Ferrari, 2013), successful implementation depends on
overcoming barriers related to access, faculty preparedness, and student adaptation. The
evidence suggests that a holistic approach is necessary for higher education institutions to
fully harness the benefits of digital transformation.

METHODOLOGY

This study is based on a descriptive survey design aimed at documenting the outcomes
of curriculum revisions carried out in the framework of the Homo Digitalis project at
LOGOS University College. The revised courses introduced digital competencies and Al-
based tools into programs traditionally grounded in the humanities and social sciences,
such as Social Work and Teacher Training,

Sample-and-Demographics

Participants were 43 students enrolled in revised courses during the 2023—2024 academic
year. Approximately 70% were female, reflecting the gender distribution of the Social Work
and Pre-School Teacher Training programs. Most undergraduate participants were between
20 and 22 years old, while Master’s students in Translation were typically older (25-30)
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and often engaged in part-time employment. This diversity allowed the study to capture
perspectives from both early-career students and those already active in the labor market.

Instrument-and-Data-Collection

Data were collected during the spring semester of the 2024—2025 academic year. A structured
online survey was designed using Google Forms and distributed via institutional email accounts
to all students enrolled in the revised syllabi. The survey link remained open for a two-week
period, during which students received two reminder emails to encourage participation. Out
of approximately 55 students invited, 43 completed the survey, yielding a response rate of
about 78%. The survey instrument consisted of two complementary components. The first
included closed-ended questions structured on 5-point Likert scales, which measured students’
perceptions of the usefulness of digital tools, their motivation to engage with coursework,
and the frequency with which they adopted platforms such as Microsoft Teams, Canva, and
ChatGPT. In addition to the structured survey used for quantitative data collection, a qualitative
component was also included. The questions were specifically designed to capture students’
reflections on their experiences with the revised courses and the integration of digital tools.
For example, students were invited to respond to prompts such as: “Which digital tools
supported your learning most effectively?” and “What challenges did you encounter when
adapting to new digital methods?”. The responses were collected simultaneously with the
survey and analyzed separately from the quantitative items. A thematic coding procedure was
applied to identify recurring patterns across answers. Answers included categories such as
enthusiasm for Al-based translation tools, difficulties due to heterogencous levels of digital
literacy, and the perceived need for more practical laboratory sessions.

All responses were collected anonymously to reduce social desirability bias. Quantitative
data were exported into Excel and analyzed through descriptive statistics (frequencies,
means, standard deviations). Qualitative data were coded thematically by two members of
the research team, following an inductive approach to identify recurring patterns such as
increased autonomy, digital literacy gaps, and new forms of collaboration.

Data-Analysis

Quantitative data were processed using descriptive statistics (frequencies, means, standard
deviations). Qualitative responses underwent thematic coding, which yielded categories
such as: Increased autonomy and motivation, particularly in Translation and Social Work students.
Digital literacy gaps, especially in Teacher Training students unfamiliar with databases or
premium platforms. New forms of collaboration, with students noting a shift from private,
closed-group communication toward institutional platforms.

Limitations

While the methodology provided valuable insights, certain limitations must be acknowledged.
First, the study was intentionally limited to the humanities and social sciences programs at
LOGOS University College, as this was the specific scope of the Homo Digitalis project.
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Therefore, the findings do not aim to represent other disciplines within higher education
ot the wider consortium of project partners. Second, the relatively small number of revised
courses and the modest sample of 43 students restrict the generalizability of the results.
Third, the study did not include a control group of students enrolled in traditional, non-
digital courses. As a result, the notion of “reshaping learning outcomes” refers exclusively to
self-reported changes in motivation, collaboration, and digital practices among participating
students, rather than to measurable differences established through comparative analysis.
Finally, the evaluation captures only the early implementation phase, which means that
long-term effects on academic performance and professional readiness remain to be
investigated in future research.

RESULTS

Students described specific and concrete changes in their study practices. Social Work
students reported moving from informal WhatsApp communication to structured use
of Microsoft Teams, which increased accountability and collaboration in group projects.
Teacher Training students, many of whom had limited prior digital exposure, emphasized
that Canva and Padlet supported the creation of interactive teaching materials, which some
of them later applied in practical teaching contexts. Translation students highlighted the
role of Al tools such as ChatGPT in terminology searches and draft translations, reporting
both greater efficiency and higher confidence in their professional preparation.

Updated Courses

The Homo Digitalis project revised nine courses across different academic programs, including
Digital Education, History of Albania, 1 isual Arts & Didactics, Research Method, Literature and ICT,
Translation of Specific Texts & Terminological Documentation, Greek Art & ICT, and Computer Usage.
These are presented in Tab. 1, which outlines the course names, ECTS credits, programs, and
semesters of delivery. The inclusion of courses from both undergraduate and postgraduate
levels demonstrates the project’s comprehensive scope and ensures that digital competencies
were embedded across multiple stages of academic training.

Table 1 Courses who have been selected for revision

Course ECTS | Program Semester
Digital Education 6 Bachelor in Teacher Training for Pre-School Education Semester V
History of Albania 4.5 Bachelor in Teacher Training for Pre-School Education Semester 111
Visual Arts & Didactics 4.5 Bachelor in Teacher Training for Pre-School Education Semester IV
Translation of Specific 6 M.Sc. in Professional Translation Year I,
Texts & Terminological Semester 11

Documentation 11

Literature and ICT 3 Bachelor in Greek Language and Literature Year 111,
Semester [
Greek Art & ICT 4.5 Bachelor in Greek Language and Literature Year 11,

Semester |
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Course ECTS | Program Semester

Research Method 7 Bachelor in Social Work Year 11,
Semester 1

Computer Usage 3 Bachelor in Social Work Year I1,
Semester 1

Tools and Platforms

By combining professional-grade software with open platforms, the project ensured both
employability relevance and accessibility for students. This vatiety of tools also raised the
central research question of how the integration of digital competencies reshapes student
learning outcomes, as different platforms enabled new forms of collaboration, creativity, and
critical engagement. The revised syllabi employed a broad range of digital resources. Tab. 2
summarizes the main categories, including hardware (computers, smartboards), collaboration
tools (Microsoft Teams, Slido), creative software (Adobe Photoshop, Adobe Premiere), Al
and automation tools (ChatGPT, Gemini, Synthesia, Mentimeter, Research Rabbit, Doodle),
and 3D/interactive resources such as reconstruction models and digital libraries. The survey
data further highlighted frequently used platforms such as Padler and Canva, especially for
collaborative and visual tasks. By combining professional-grade software with open platforms,
the project ensured both employability relevance and accessibility for students.

Table 2 Tools & Equipment

Type Tools & Equipment
Hardware Computers, Smartboards
Collaboration Tools Microsoft Teams, Slido

Online Platforms & Databases Padlet, Canva, Greek digital resources

Al & Automation Tools ChatGPT, Gemini, Synthesia, Mentimeter, Research Rabbit, Doodle
3D & Interactive Media 3D reconstruction, interactive documentaries, digital libraries
Creative Software Adobe Photoshop, Adobe Premiere

Data Analysis & Research Online platforms, data analysis programs, research databases

While the diversity of tools enriched the teaching and learning process, their integration
also raised several challenges, both technical and pedagogical, which are discussed in the
following section

Challenges

Finally, in the case of literature courses, the use of digital media reshaped how students
perceived the discipline, requiting additional pedagogical adjustments. These findings directly
address the second research question, namely what main challenges students and faculty
face in the transition to digital education, since both technical limitations and pedagogical
shifts became visible in practice. Despite the variety of tools available, several challenges
were reported during implementation. Faculty noted difficulties in encouraging students
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to abandon private, familiar methods of collaboration in favor of institutional platforms.
Another recurring theme was discrepancies in students’ prior knowledge of basic computer
usage, which created uneven levels of digital literacy within classrooms. In addition, access to
specialized software was hindered by financial constraints, particularly in courses requiring data
analysis programs. Finally, in the case of literature courses, the use of digital media reshaped
how students perceived the discipline, requiring additional pedagogical adjustments. These
findings speak directly to the research question on the main challenges faced by students and
faculty in the transition to digital education, showing that the shift remains uneven and often
resource-dependent rather than a seamless pathway toward “digital education.”

Table 3 Challenges in implementation

Challenge Description

Student Adoption Encouraging students to use digital tools instead of private methods for collaboration

Literature & Digital Media | Adapting literature studies to digital methodologies, changing students’ perceptions.

Prior Knowledge Discrepancies in students’ prior knowledge of basic computer usage.

Digital Literacy Limited familiarity with digital tools and research platforms.

Resource Availability Lack of access to certain necessary programs due to cost constraints.
Student Feedback

Student perspectives, collected through surveys, are summarized in Tab. 4. Learners
consistently expressed enthusiasm for the modernized approach, particularly the use of
Al in translation and terminology documentation. These suggestions highlight that while
modernization was well received, structured support and gradual implementation remain
essential. Student perspectives thus provide direct evidence to the third research question
both enthusiasm for innovation and clear calls for further institutional support. Many
respondents described exposure to Al instruments as rewarding for professional development
and highly relevant to their future practice. However, the feedback also emphasized areas
for improvement, such as the need for more laboratory sessions, ensuring that all students
acquire foundational digital education before engaging with advanced tools, and securing
greater financial support for access to paid platforms. This feedback provides an answer to the
research question on how student perceptions reflect the effectiveness of digital integration:
while students valued the innovations, their comments suggest that effectiveness depends
strongly on structured support, training, and equitable access to resources.

Table 4 Student feedback & participation

Feedback Comment

Excited about Al in translation Students were excited to discover how generative Al supports translation
and terminology documentation.

Modernized approach is appreciating | Students liked the new, modernized methodology

Al tools for professional practice Exposure to Al instruments was rewarding for professional development.

Course not yet implemented Some courses have not yet been delivered, so feedback is not available.
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Participation Trends

Participation data are presented in Tab. 5, which distinguishes between implemented
courses, upcoming courses, and those not yet delivered. A total of 43 students participated
in implemented courses, 11 were enrolled in upcoming courses, and 26 were expected to
join once additional courses were launched. The numbers demonstrated a steady trajectory
of engagement with the revised curricula. Importantly, qualitative feedback suggests that
students who were initially hesitant to adopt digital tools reported increased confidence over
time, particularly after completing group projects through Microsoft Teams. In this sense,
the integration of digital competencies offers at least a partial response to the research
question on how student learning outcomes are being reshaped: students not only gained
access to professional-grade digital tools but also began to develop confidence, collaboration
skills, and new ways of conceptualizing disciplinary knowledge.

Table 5 Course participation

Course Participation Number of Students
Implemented courses 43 students participated
Upcoming courses 11 students expected to participate
Not yet implemented 26 students planned for enrolment
DISCUSSION

The results of this study confirm that embedding digital competencies into higher education
not only enriches student learning experiences but also enhances future employability. The
revised syllabi within the Homo Digitalis project fostered a culture of innovation, where
students actively engaged with Al-based translation platforms, collaborative tools, and
digital creative software. Student enthusiasm for tools such as ChatGPT, Synthesia, and
Canva illustrates the transformative potential of digital education. This enthusiasm reflects
broader trends observed in higher education, where the integration of artificial intelligence
and digital platforms is reshaping traditional teaching and learning processes (European
Commission, 2020). The integration of digital competencies into revised syllabi at CU
LOGOS remodelled student learning outcomes in multiple, course-specific ways. In the
Social Work program, the adoption of Microsoft Teams shifted collaboration practices
away from informal WhatsApp groups toward structured, institutionally supported
platforms. Students reported that this change enhanced accountability, facilitated real-time
sharing of resources, and improved the overall quality of group projects. In the Teacher
Training program, as we mentioned previously, students with initially limited digital literacy
gained hands-on experience with tools such as Canva and Padlet, which enabled them to
design interactive teaching materials. Several students noted that they later applied these
resources during practicum sessions, thereby translating digital competence into pedagogical
innovation. In the Translation program, the use of Al applications such as ChatGPT was
particularly impactful. Students employed Al for terminology searches, draft translations,
and comparative analysis, reporting improved efficiency, higher confidence, and greater
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professional readiness. However, the process also revealed transitional challenges. Some
students struggled with uneven levels of prior digital literacy, while others expressed
difficulty in abandoning familiar analog or private methods of learning.

Faculty faced the parallel challenge of adapting pedagogical approaches to align with
digital practices, often requiring additional time and training, For this reason, the term
“transition” is appropriate because students and faculty were not yetin a fully digital education
environment but were navigating the in-between stage, where new tools coexisted with
traditional habits. The transition toward digital education at CU LOGOS revealed a set of
persistent challenges that affected both students and faculty, underscoring the uneven nature
of this shift. Survey results indicated that approximately 40% of students reported limited
prior knowledge of digital platforms beyond basic tools such as Word and PowerPoint.
The gap was particularly evident among students in Teacher Training programs, where
several respondents admitted to difficulties in navigating databases or in using collaborative
software for the first time. From the faculty perspective, two main challenges were identified.
Primarily, instructors faced additional workload and training needs, since many had limited
prior experience in embedding digital tools within humanities curricula. Informal interviews
revealed that several lecturers required extra time to redesign assignments, prepare tutorials,
or troubleshoot technical issues. Subsequent, some faculty struggled with student engagement
in literature-based courses, where integrating digital media altered traditional disciplinary
approaches. Student feedback provided nuanced insights into both the strengths and
limitations of digital integration at CU LOGOS. Quantitative survey results showed that over
70% of respondents rated the inclusion of digital tools as “useful” or “very useful” for their
learning, while 65% reported increased motivation to engage with coursework compared to
previous semesters. Especially Translation students, emphasized the relevance of Al tools
such as ChatGPT for terminology searches and preliminary drafts of translations. One
student explicitly commented that “using ChatGPT saved time in preparing draft texts and
helped me focus on refining accuracy rather than starting from scratch.” Approximately 60%
of students of Social Work program, indicated that Teams enhanced group accountability
over WhatsApp, with assighments and discussions becoming more transparent and better
organized. However, feedback also revealed that about 20% admitted they continued to rely
on private messaging for sensitive discussions. Among Teacher Training students, Canva
and Padlet were appreciated for creating engaging, interactive teaching materials, but several
respondents requested more laboratory sessions to build confidence in using these tools
effectively. One open-ended response noted: “We enjoyed making digital posters, but we need
guided practice sessions to learn how to use these tools independently.”. Furthermore, about
one-third expressed concern over access to premium software, with some stating that they
were unable to complete certain assignments at the same level as peers who had subscriptions
to Adobe Creative Suite. Student feedback reflects that digital integration was seen as highly
valuable and motivating, particularly when connected to professional skills, but its effectiveness
depended on consistent institutional support, equitable access to resources, and the provision
of practical training opportunities. Several students faced initial adaptation difficulties due
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to unequal digital literacy levels, confirming Ng’s (2012) concern that not all “digital natives”
inherently possess advanced digital competencies. Moreover, financial bartiers to accessing
premium software, such as Adobe Creative Suite, hindered full participation, highlighting the
socioeconomic dimension of digital education. Without adequate institutional support, such
gaps may reinforce existing inequalities rather than reduce them.

When compared with existing literature, the results align with calls for targeted faculty
development. Redecker (2017) emphasizes that educators themselves must master digital
pedagogies in order to guide students effectively. Similarly, Martin, Budhrani, and Wang
(2019) point out that faculty members often feel underprepared to teach online or integrate
digital resources meaningfully, which suggests that training programs are indispensable for
sustainable reform. Faculty in this study reported challenges in encouraging students to
transition away from familiar methods, reflecting Lloyd’s (2012) observations that resistance
remains one of the most significant barriers to digital adoption.

Another important implication of the findings is the need for institutional partnerships
with technology providers. Collaboration with software companies could reduce the
financial burden on students by offering subsidized or institutional licenses, thereby
promoting inclusivity. Similar recommendations have been made in broader European
policy frameworks, where strengthening the digital capacity of higher education is seen
as a collective responsibility rather than an individual one (European Commission, 2020).

Finally, the transition to digitalized curricula requires more than technical adjustments;
it demands a cultural shift in how both educators and students perceive learning. Nowotny
(2003) highlights that innovation in higher education is strongest when it embraces
transdisciplinarity, encouraging collaboration across fields and perspectives. In this study, the
inclusion of courses from diverse programs, ranging from Social Work to Greek Literature,
illustrates that digital competencies are not limited to technology-focused disciplines but
are increasingly foundational across all areas of study.

Overall, the discussion demonstrates that digital education holds significant promise
for transforming higher education in Albania and beyond. The enthusiasm of students
provides a strong foundation, but addressing literacy gaps, faculty preparedness, and
financial constraints will determine the sustainability of this transformation. By aligning
with international frameworks and fostering local innovations, higher education institutions
can create inclusive, forward-looking curricula that prepare students for the demands of
the twenty-first century.

CONCLUSION AND RECOMMENDATIONS

The Homo Digitalis project demonstrates that systematic curriculum revisions can effectively
bridge the gap between academic learning and the demands of the digital workforce. By
embedding digital competencies into course syllabi, higher education institutions not only
modernize their teaching methods but also align student learning outcomes with the needs
of an increasingly digital labor market. Student feedback indicates strong enthusiasm for
Al-driven and interactive tools, yet challenges remain in ensuring equity and sustainability.
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Recommendations:

® Expand training sessions for both students and faculty, emphasizing practical digital

skills alongside pedagogical adaptation.

Negotiate subsidized or open-source access to essential software, reducing the financial

barriers that prevent equal participation.

Establish continuous feedback loops to refine curricula, ensuring that revisions remain

responsive to technological and pedagogical developments.

® Promote interdisciplinary approaches that link digital literacy with critical thinking,
creativity, and problem-solving across different fields of study.

Comparative studies between universities in different socioeconomic contexts could
reveal best practices for ensuring inclusivity in digital education. Additionally, longitudinal
studies are needed to assess how digital competencies acquired during university translate
into professional readiness and career advancement. Such evidence would further validate
the transformative role of curriculum digitalization in preparing graduates for twenty-
first-century challenges.
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Over the past two years, the HOMO DIGITALIS Project has worked to align digital
humanities studies and digital educational media in the Western Balkans with the standards
and achievements of the European Higher Education Area. This alignment required
rethinking both the concept of competence itself and, more specifically, how digital
competencies are defined, taught, and assessed across higher education. Through a series of
intensive meetings, trainings, academic exchanges, collaborative debates, and shared learning
with leading higher education institutions and distinguished professors, the project laid a
solid foundation for this rethinking, particularly in relation to how digital competencies
can be taught and meaningfully assessed across disciplines in higher education.

One of the main achievements of the project has been the introduction of digital
competencies into non-technological courses within the social sciences. These achievements
are now reflected in the contributions to this conference, where a central theme is the
exploration of experiences and challenges encountered in integrating digital competencies.
This scope was further enriched by our colleagues at POLIS University, who expanded the
discussion into architecture, making the conference more interdisciplinary and inclusive.

Yet the introduction of competencies alone is not sufficient; their impact depends on
how effectively they can be measured and evaluated, which highlights the responsibility of
instructors in shaping assessment practices. Indeed, what proves even more challenging than
integration is the question of assessment. As instructors, one of our core responsibilities
is evaluation. But how can we meaningfully assess a student’s digital competencies? By
definition, the competence involves at least three interrelated dimensions: knowledge,
skills, and attitudes, which frames the evaluation of digital competencies as potentially
measurable through observable outcomes.

Within the European Higher Education Area, this logic is reinforced by the Digital
Competence Framework for Citizens (DigComp) created by the European Commission,
which functions not only as an assessment tool but also as a pedagogical model, guiding
how digital practices are embedded into the syllabus. This perspective is reflected in the
contributions of colleagues from LOGOS University College, the University of Sarajevo,
and South East European University, who emphasize the structured role of DigComp in
curriculum design. The findings from architectural education, however, complement this
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structured view by showing that digital competencies often emerge in nonlinear ways,
shaped less by attitudes toward technology and more by rhythms, infrastructural access,
and dialogical framing by tutors. Patterns of engagement revealed that competence is nota
fixed attribute but an evolving condition, constrained by systemic inequalities in resources
and enabled by pedagogical mentoring, From this perspective, instructors are not expected
merely to teach Al tools as technical packages but to cultivate critical awareness, adaptive
reasoning, and ethical framing,

Taken together, these perspectives suggest that while frameworks such as DigComp
provide essential benchmarks for defining and assessing digital competencies, their practical
realization in specific disciplines requires balancing the responsibility of evaluation with
the pedagogical framing that sustains competence over time.
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