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Introduction

Integration of digital technologies has become imperative 

for various sectors, including education and healthcare. The 

digital transformation has the potential to enhance the quality 

and effi ciency of medical services while providing new learning 

opportunities for aspiring healthcare professionals [1,2].

The merging of the internet and a commitment to sharing 

intellectual property has ignited a global movement aimed at 

opening up knowledge and Educational Resources (OER) for 

everyone. The OER not only contributes to leveling global access 

to knowledge but also holds the potential to revolutionize 

educational practices [3]. Various resources play a pivotal role 
in supporting learning and educational methods.

In this paper, we explore the readiness of medical 
establishments in Libya for the digital era and its signifi cance for 
quality assurance and accreditation. Our primary objectives for 
this study are to assess the readiness of medical establishments 
in Libya for the digital era and to identify the specifi c areas to 
improve for a smooth transition into the digital age.

As per the 2020 World Economic Forum’s Future of Jobs 
report, over 80% of global companies have expedited their 
digitalization efforts in response to the COVID-19 pandemic. 
The need for digital transformation is expected to become an 
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even more prominent requirement for organizations across 
diverse industries shortly [4].

Digital transformation encompasses two dimensions. 
Firstly, it involves a cultural shift that begins at the 
organizational level and permeates to the individual level. 
Secondly, it necessitates a tangible technological change, 
entailing an infrastructure upgrade and the use of new 
technologies in processes and operations. Nonetheless, the true 
impact of digital transformation is rooted in the individuals 
who implement it [5].

Materials and methods

The assessment of digital age readiness involves the 
appraisal of both institutes and employees. This paper is 
concerned with the study of the digital readiness of medical 
institutes in Libya.

A  questionnaire was prepared to assess the institution’s 
digital readiness. The survey was sent on 6 September 2023 
digitally to the deans of the 17 public medical faculties 
(Benghazi, Tripoli, Misurata, Sabha, Sirte, Elmergib, AL 
Asmarya, Derna, Gharyan, Ajdabiya, Al Zintan, AL Zawiya, 
Omar Al Mukhtar, Tobruk, Sabratha, Azzaytuna, and Aljafra) 
in Libya, and feedback was collected over 3 weeks. The survey 
evaluated various dimensions of digital transformation within 
Libyan medical establishments, including infrastructure 
and resources, digital learning content, teacher training 
and development, student access and equity, data security 
and privacy, pedagogical approach, administrative support, 
assessment and evaluation, and community engagement. We 
calculated the proportions (percentage) among the responding 
Faculties.

Results

In this section, we provide the key fi ndings from our study, 
shedding light on the strengths and weaknesses of the digital 
readiness landscape within Libyan medical establishments. 
We also highlight any signifi cant challenges and opportunities 
identifi ed during our research.

These fi ndings could assist in optimizing the advantages of 
digitizing medical education and enable the formulation of a 
digital transformation strategy. This strategy would encompass 
the development of a competency framework, evaluating the 
workforce using Mercer | Mettl’s Digital Readiness Assessment 
(DRA) tool and framework, known as ‘An Inside-Out 
Approach,’ which consists of two parts. The fi rst part involves 
the assessment of digital potential, evaluating the behavioral 
competencies and cognitive abilities of employees to adapt 
and manage the digital transformation process. The second 
part involves an assessment of digital profi ciency, measuring 
how effectively an individual can manage and protect digital 
data and information, collaborate through digital technologies, 
ascertain the digital readiness level of each employee, and 
help initiate the training process [5]. The digital readiness 
assessment is a well-structured evaluation

Designed to gauge employees’ essential digital skills, 

both on an individual and interpersonal level, as well as their 
capacity for change management and innovation [6].

The responder faculties are; AL Asmarya, Derna, Gharyan, 
Ajdabiya, Al Zintan, AL Zawiya, Omar Al Mukhtar, and Al Marj 
(Figures 1-12).

Figure-1: Percentage of Responering Faculties 

Total No of Medical facul es Number of responders 

Figure 1: Percentage of Responering Faculties: The responders were 8 out of 17 
(47) % of medical faculties in Libya.
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Figure 2: Infrastructure and Resources. In this fi gure, we evaluated the availability 
of infrastructure. Sixty-two percent (62%) provide high-speed internet access 
throughout their premises, and seventy-fi ve % (75%) have suffi  cient and up-to-date 
hardware devices like computers, tablets, and interactive whiteboards for teaching 
and learning. Seventy-fi ve % (75%) offer adequate software and digital learning 
resources for educators and students, and 62% have dedicated IT support and 
technical staff for maintenance and troubleshooting.

Figure-3: Digital Learning Content 
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Figure 3: Digital Learning Content. Around ninety percent (87.5%) of faculties 
provide digital learning materials. However, only 50% integrate multimedia and 
interactive content. The most inconvenient shortcoming is the low percentage 
(12.5) of institutions providing access to Learning Management Systems (LMS).
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Despite  initiatives to help teachers integrate digital tools 
and promote technology for collaborative learning, only 12.5% 
of responding faculties reported offering support for students 
with diverse technology needs. This reveals a notable resource 
gap for students, underscoring the necessity for an assessment 
of the underlying factors to enable increased investment in 
student technology support to promote a smooth transition to 
the digital era.

Discussion

The presented fi ndings highlight the progress and 
challenges in Libya as it strives to embrace the digital era. 

Figure-4 A: Ongoing professional development 
programs 
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Figure-4 B: Support  for teachers to  integrate digital tools 
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Figure 4A,B: Teacher Training and Development. Seventy-fi ve percent of faculties 
provide ongoing professional development (A) and support for teachers to integrate 
digital tools (B).
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Figure 5A,B: Assessment of Student access and equity. This fi gure showed that 
only 12.5% of faculties provide resources and support for students with varying 
technology (A), while only 50 % have access to digital devices and internet (B).

Figure 6: Data Security and Privacy 
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Figure 6: Data Security and Privacy. The faculties have 100 % compliance with data 
privacy regulations and guidelines, and 87.5 % implement robust data security.

Figure 7: Pedagogical Approach 
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Figure 7: Pedagogical Approach. Three-quarters of faculties (75 %) encourage 
technology pedagogical shifts towards active and student-centered learning and 
promote technology for collaborative and project-based learning.

 
Figure 8: Administrative Support 
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Figure 8: Administrative Support. All faculties have a (100%) Commitment from 
leadership to drive digital transformation. Less than 40% of faculties allocate 
budgets and resources for technology initiatives. Seventy-fi ve (75%), have policies 
and procedures for the adoption and use of technology.

Figure 9: Assessment and Evaluation 
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Figure 9: Assessment and Evaluation. A quarter of medical faculties (25%) 
developed methods to assess the impact of technology on teaching and learning, 
and 62% actively sought feedback from students, teachers and parents.
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Figure 10: Community Engagement. (A): One Institution among responders (14%) 
involves parents and the broader community in the digital transformation process, 
and 75% have effective communication regarding the benefi ts and progress of 
digital initiatives (B).
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These insights are critical for understanding the current state 
of digital readiness and charting a path toward more effective 
digital integration in healthcare and medical education.

One  notable observation is the relatively low response rate 
from medical faculties, with only 47% of deans participating 
in the survey. This relatively low response rate may impact 
the representativeness of the fi ndings and restrict the 
generalizability of the results. This response rate raises concerns 
about the level of engagement and awareness regarding digital 
readiness among medical leadership in Libya. To strengthen 
future research, it is recommended to implement strategies 
designed to enhance participation. Possible approaches may 
include targeted outreach to non-respondents, and ensuring 
that the survey process is both streamlined and user-friendly 
by addressing these limitations and adopting these strategies, 
subsequent studies can achieve higher response rates and 
provide more comprehensive insights.

Future efforts should aim to increase participation to obtain 
a more comprehensive perspective.

The study revealed that most faculties provide high-speed 
internet access, up-to-date hardware devices, and digital 
resources. It’s a positive indication of the efforts made in terms 
of infrastructure.

E-learning in medical education as a tool to achieve 
educational goals. Achieving the full potential of e-learning 
depends on the readiness of the medical institutes, both in 
terms of human resources and infrastructure, which isn’t 
always present in Low - and Middle - Income Countries (LMIC) 

[7]. This fi nding is consistent with ours, as the use of LMS is 
about 10 % of Libyan Faculties. However, there is room for 
improvement in providing access to LMS, which plays a crucial 
role in digital education by wise resource allocation to bridge 
this gap.

While most faculties offer digital learning materials, there 
is a need for greater integration of multimedia and interactive 
content. Interactive learning can signifi cantly enhance 
engagement and comprehension. The low percentage of 
institutions providing access to LMS is a signifi cant concern, as 
these platforms can centralize and streamline digital education 
efforts.

Expanding  the role of digital inclusion policies and ensuring 
equitable access for students is essential for enabling all 
learners, regardless of socio-economic background, to thrive 
in a digital environment. These policies help bridge the digital 
divide by providing access to high-speed internet, devices, 
and digital literacy training, particularly in underserved 
communities. They also support the development of targeted 
assistance for students facing technological challenges.

To enhance the use of digital resources, institutions must 
invest in robust IT infrastructure, ensuring reliable internet 
access and device availability. Ongoing training for educators 
in integrating digital resources into their teaching can improve 
effectiveness and confi dence. Additionally, incorporating 
interactive online content into the curriculum and engaging 
parents through digital literacy initiatives fosters a supportive 
learning environment.

Implementing blended learning models offers students 
varied experiences and fl exibility. Establishing metrics to 
evaluate the effectiveness of these policies and collaborating 
with technology providers can further enhance access and 
support. By prioritizing digital inclusion and these strategies, 
educational institutions can create equitable environments that 
leverage digital resources effectively, ultimately improving 
educational outcomes for all students.

The positive fi nding that 75% of faculties provide 
ongoing professional development and support for teachers 
in integrating digital tools is commendable. It highlights a 
proactive approach to ensure educators are equipped with 
the necessary skills for effective digital teaching. In the 
context of healthcare digitalization, essential competencies 
encompass a profound grasp of digital technology and the 
requisite skills for providing top-notch patient care. It includes 
interpersonal communication and ethical considerations 
related to digitalization’s impact on patient care. Healthcare 
professionals must also display motivation and a willingness 
to gain practical experience with digital tools in their specifi c 
roles.

The support of colleagues and the institute plays a 
crucial role in shaping positive digitalization experiences for 
healthcare professionals [8].

The sustainability of the digital transformation journey 
relies on providing ongoing support and training to our 

Figure 11: Future-Proofing 
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Figure 11: Future Proofi ng. A quarter of faculties (75%) stay up-to-date with 
emerging technologies and trends in education and actively prepare for future 
changes and disruptions in the digital landscape.
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Figure 12: Gap in actual technology provision. 12.5% of responding faculties 
reported offering technological support to students.
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educators. The e-learning approach, utilizing web-based 
spaced education for ongoing professional development, 
has demonstrated its signifi cant benefi ts. This innovative 
curriculum incorporated principles like spaced learning, 
test-enhanced learning, and gamifi cation theory, providing 
educators with fl exible and engaging avenues for professional 
advancement [9].

The limited access to digital devices and the internet for 
students raises equity concerns. A thorough exploration of the 
principles underpinning the formation of an inclusive student 
community and the challenges encountered in implementing 
these initiatives are needed. A strategy that prioritizes 
continuous quality improvement, guided by core values such 
as social justice and constructive dialogue, fosters inclusion 
and elevates the quality of medical education. Addressing 
this issue is paramount to ensure that all students have equal 
opportunities to benefi t from digital education. Strategies for 
providing access to technology and connectivity should be a 
priority [10].

This study showed high compliance with data privacy 
regulations and robust data security implementation. The 
primary obstacle revolves around enhancing data quality, 
providing AI models with contextual information, and 
enforcing privacy, security, and ethics.

Robust eHealth ecosystems, well-prepared stakeholders, 
standardized data methodologies, and sustained investment 
in infrastructure are also necessary for overcoming these 
obstacles and advancing healthcare technology [11]. 
Implementing a Bring-Your-Own-Device (BYOD) policy for 
personal mobile devices can save costs for medical schools and 
healthcare institutions by reducing the need for institution-
owned devices. This policy aims to balance user convenience 
with security requirements [12].

The emphasis on using technology to encourage student-
centered learning and collaborative approaches is a promising 
sign of the evolving pedagogical landscape.

Ejaz et al studied the state of artifi cial intelligence in 
medical education in 48 countries. The study suggests including 
AI education in the global medical student curriculum, 
emphasizing AI’s relevance in healthcare, especially in clinical 
medicine. It also encourages involving students in algorithm 
development. In LMIC, providing technology access and robust 
AI education is vital to enable healthcare innovation within 
these regions [13].

The move towards student-centered education with 
Information Communication Technology (ICT) integration is 
apparent, highlighted by a survey across three Irish universities 
involving medical faculty and students. Internet Skills Scale 
assessed fi ve internet-related skills, garnering responses 
from 78 faculty members with a 45% response rate and 401 
students with a 15% response rate. Of note, the response rate is 
comparable to ours! This emphasizes the need for faculty skills 
training, support, and enhancing creative abilities for educators 
and students in online and distance learning contexts, thus 
enhancing student-centered learning [14].

Active learning methods and collaborative projects can 
enhance the educational experience and better prepare future 
healthcare professionals.

Wever et al, study shows that a unique method for creating 
and distributing educational materials is viable in Africa. 
It involves medical students collaborating on an affordable 
orthopedic video project for their peers, resulting in substantial 
viewership and watch time on YouTube. Notably, this content 
is accessible to audiences of different income levels, spanning 
low, middle, and high-income countries. Over three years, the 
students’ educational videos consistently reached a worldwide 
audience [15].

Empathy is vital in patient-centered healthcare, benefi ting 
patients and healthcare providers, but training healthcare 
trainees in clinical empathy lacks consensus. Research 
demonstrated that blended module design, which integrates a 
Massive Open Online Course (MOOC) with virtual learning, is 
promising and benefi cial for the future and effectively improves 
empathy in dental undergraduate students [16].

In acknowledging the role of leadership, Health Data Research 
UK collaborated with Imperial and Edinburgh to initiate phase 
2 of a program focused on leadership in digital health. The goal 
is to nurture a new generation of leaders capable of driving 
the NHS transformation through digitalization. This initiative 
provides participants with the necessary skills and expertise to 
lead change, enabling healthcare systems to leverage the many 
benefi ts and innovations of modern technology for patient care 
and organizational improvements [17].

To  contextualize the fi ndings on digital readiness in 
Libya, it is benefi cial to compare them with studies from 
other developing countries that have faced similar challenges 
in digital integration within healthcare and education. For 
instance, a study in Kenya shows that despite infrastructural 
hurdles, investments in mobile health (mHealth) solutions 
have signifi cantly improved patient outreach and healthcare 
delivery [18]. This focus on community engagement and 
local capacity building provides valuable lessons for Libya. 
Similarly, research from India highlights the effectiveness of 
telemedicine in expanding healthcare access in underserved 
regions, demonstrating how existing technologies can facilitate 
remote consultations and enhance healthcare outcomes [19].

In Bangladesh, the introduction of digital learning 
platforms has improved access to quality education, aided by 
collaborations with NGOs to provide training and resources 
[20]. This collaborative model could inform Libya’s efforts 
to boost digital literacy among educators and students. 
Nigeria’s experience with digital transformation in healthcare 
underscores the importance of policy frameworks and 
government support in promoting digital initiatives, with 
various policies implemented to increase access to health 
information and technology [21].

These comparative studies reveal that while Libya faces 
unique challenges, successful models from other countries can 
inform its digital integration efforts. The insights highlight 
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the need for collaboration, community involvement, and 
governmental support to create a more effective digital 
landscape in healthcare and education, which will be crucial as 
Libya moves toward embracing the digital era.

While  our results showed a strong commitment from 
leadership to drive digital transformation, the allocation of 
budgets and resources for technology initiatives remains a 
challenge. It is of utmost importance to secure the essential 
fi nancial backing required to maintain digital progress in 
both medical education and healthcare. The research indicates 
the potential for enhancing the evaluation of technology’s 
infl uence on the teaching and learning processes. Consistent 
input from students, educators, and parents is indispensable 
for informed decision-making and ongoing enhancement.

Involving parents and the broader community in the digital 
transformation process can foster support and awareness.

The involvement of all stakeholders before a decision or 
change is primordial. Medical staff prioritize high accuracy in 
deep learning models, preferring specifi city levels exceeding 
90%, which signifi cantly reduces overdiagnosis risk compared 
to FDA standards. However, residents prioritize doctor 
involvement in screening over model accuracy.

Medical staff favors AI technology when supervised by 
doctors, both semi and fully-automated models, while residents 
disapprove of unsupervised AI. This can emphasize the 
signifi cance of apprenticeship and the transfer of accumulated 
implicit human knowledge and skills.

It’s recommended to use deep learning models under doctor 
supervision with high specifi city, aiming to reduce repetitive 
tasks and enhance communication with residents through 
digital transformation [18].

The  emphasis on staying up-to-date with emerging 
technologies and trends is commendable. Preparing for 
future changes and disruptions in the digital landscape is 
essential to ensure that medical establishments remain 
competitive and responsive to evolving healthcare needs. 
However, an examination of the state of e-government 
among local authorities in Libya revealed that the initiatives 
are insuffi cient with skill and funding shortages, limited 
organizational capabilities, lack of management support, and 
process ineffi ciencies. The transition to a digital government 
framework that leverages advanced technologies—such 
as artifi cial intelligence, big data, analytics, and cloud 
computing—remains out of reach [19].

Recommendations

Our study highlights key priorities for Libyan medical 
establishments, providing a comprehensive roadmap for 
digital transformation. To enhance the impact of these 
recommendations, we suggest specifi c strategies supported 
by relevant case studies from similar contexts. First, investing 
in robust IT infrastructure, including high-speed internet 
and necessary hardware, is crucial for ensuring universal 
access to Learning Management Systems (LMS). Additionally, 

developing high-quality digital learning materials tailored 
to local healthcare needs is essential; the University of Cape 
Town’s integration of digital tools into its medical curriculum 
has led to improved student engagement and learning outcomes 
[20,21].

Moreover, establishing comprehensive training programs 
focused on digital literacy and innovative teaching methods for 
educators and healthcare professionals will be vital. The digital 
training initiative at the University of Ghana signifi cantly 
boosted faculty confi dence and competence in using digital 
tools. Encouraging blended learning approaches, which 
combine online and in-person education, can further enhance 
educational experiences [22,23]; for example, Australia’s 
shift to blended learning in medical education has resulted 
in increased student satisfaction and better preparation for 
clinical settings [24].

Robust data security and privacy measures are also 
necessary. Implementing strict data governance policies and 
providing regular training on data protection, as seen with 
the NHS in the UK, can signifi cantly reduce data breaches and 
safeguard sensitive information. Finally, creating an ongoing 
feedback loop involving students and faculty will enable 
continuous evaluation and assessment of digital initiatives, 
similar to the methods employed by the University of Toronto, 
ensuring programs remain relevant and effective.

By embracing these recommendations, Libyan medical 
establishments can embark on a successful digital 
transformation that leads to improved healthcare outcomes and 
the accreditation of medical programs, ultimately benefi ting 
patients and the broader healthcare sector. Continuous 
adaptation and innovation in response to evolving technology 
and healthcare demands will be crucial for long-term success.

Conclusion

Our paper highlights the critical need to address obstacles 
to the digital transformation of medical establishments in 
Libya. The potential benefi ts of a robust digital ecosystem in 
healthcare and education, including improved patient care 
and enhanced medical education, are underscored. Prioritizing 
digital readiness is essential for fully realizing these 
advantages. Additionally, conducting a follow-up qualitative 
survey can further elucidate the strengths and weaknesses 
of Libyan medical institutions’ readiness for the digital era. 
This study offers a comprehensive assessment of the current 
state of readiness, acknowledging progress while identifying 
areas requiring additional attention and investment. 
Implementing the proposed strategies can empower Libyan 
medical establishments to overcome challenges and embrace 
the opportunities afforded by the digital age, ultimately 
contributing to better patient care and the accreditation of 
medical programs.
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The data were collected through the deans of the faculties, 
ensuring proper oversight and compliance with institutional 
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