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ABSTRACT

Background: Higher education, particularly in the field of medical sciences,
has always been influenced by ongoing scientific, technological, and social
changes. The emergence of new technologies, the expansion of virtual
environments, and unforeseen events such as the COVID-19 pandemic
have presented universities with fundamental challenges over the past two
decades. In order to adapt to this rapidly evolving world, it is essential
for institutions to adopt new orientations and implement innovative,
entrepreneurial strategies that leverage flexible and technology-enhanced
learning methods. This study aimed to develop strategic recommendations
for Iranian medical and health education institutions.

Methods: A qualitative Delphi study was conducted in 2020, involving
semi-structured interviews with 15 experts across three phases to identify
future-oriented directions in medical education, taking into account the
challenges posed by the pandemic and its profound effects on educational
priorities. In the first phase, an environmental analysis was performed
to determine the internal and external factors shaping the future of
health education. The second phase focused on forecasting potential
trajectories for health education between 2020 and 2030, with the goal
of informing possible educational reforms. In the third phase, coherent
strategic directions were formulated using structured scenario-building
techniques. Thematic content analysis was applied to the interview
data, which were analyzed at the levels of statements, components, and
categories to extract key themes and insights.

Results: The study showed four possible future scenarios. The first scenario
advocates for a transition toward an entrepreneurial and research-oriented
academic model addressing real-world challenges. The second focuses on
integrating flexible and advanced innovative learning systems. The third
scenarioreflects a gradual adoption of educational technologies and innovative
pedagogies. The fourth envisions a regression to conventional education
models, solely foundational knowledge without promoting innovation.
Conclusion: To support future-oriented, innovation-driven health
education systems, universities need to continuously monitor global
trends and implement strategic planning frameworks that support

adaptable and sustainable educational reform.
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Introduction

Universities have a key role in generating
collective impacts for thriving societies (1-3).
Similar to other organizations, they are
influenced by a wide array of internal and
external factors, including leadership and
management, organizational structure and
strategy, personnel, operational processes, and
broader financial, political, social, cultural,
national, and international trends. Recent
shifts in the expectations of both graduates
and employers has resulted in challenges
as well as opportunities for educational
providers (4). However, this swift transition
primarily emphasized the ability to provide
content online, rather than leveraging the
pedagogical benefits of more sophisticated
delivery methods or adopting transformative
teaching and learning strategies. This issue is
especially significant in developing countries,
where challenges such as limited digital
infrastructure, lower computer literacy,
and insufficient preparedness among both
educators and students for advanced, flexible
platforms are more pronounced (5, 6).

It is time for educational institutions
to now place an increasing emphasis on
which curriculum concepts to retain from
the pandemic delivery modes and which to
cease. This task is likely less difficult than it
might have been in the past, as the pandemic
has driven educational systems to become
more integrated, collaborative, adaptable,
and innovative than ever before. Universities
are moving from their traditional role,
merely the production of knowledge, toward
entrepreneurship universities, to transform
knowledge and ideas into action (7, 8). This
shift is essential because simply imparting
knowledge is no longer enough to prepare
graduates for a constantly changing post-
graduate landscape. For instance, graduates are
now expected to possess digital competencies,
be workplace-ready, and emerge as innovative
leaders capable of driving sustainable
change (9). To meet these modern demands,
universities must emphasize entrepreneurship,
collaboration, research, and development
to generate advanced solutions for real-
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world challenges (7, 8, 10). This educational
evolution has been recognized as a priority
toward the adaptation of universities to the
ever-changing environment to synchronize
with global trends to stay competent and
competitive (10, 11).

University models can be divided into
three distinct categories. Traditional or first-
generation universities concentrate exclusively
on teaching and learning. Second-generation
universities expand their focus to include
research alongside teaching and learning.
Third-generation, or modern universities,
emphasize not only teaching, learning, and
research but also integrate entrepreneurship,
innovation, and creativity into their core
activities (12, 13). For institutions currently
classified as first- or second-generation,
transitioning to a modern university
framework enables them to meet evolving
demands, help students address real-world
challenges, facilitate knowledge exchange,
and develop innovative and creative solutions
to contemporary problems. It is essential
for universities to prioritize adaptability
and creativity, empowering students to
market their ideas, foster entrepreneurial
spirit, and produce new knowledge through
diverse approaches (14, 15). Embedding
these principles into academic programs is
crucial for universities to effectively produce
graduates who are ready for the workforce
and entrepreneurship. By adopting a modern
approach, universities can also enhance their
competitiveness in the global arena, driving
social and economic progress (16, 17).

The core problem addressed is the urgent
need to transform health and medical
education from traditional knowledge-
based models to entrepreneurial, innovative,
and real-world skill-focused approaches.
Current health and medical education often
emphasize content delivery over developing
critical competencies such as creativity,
problem-solving, and adaptability, which are
essential for graduates to thrive in rapidly
evolving healthcare environments. Although
the pandemic hastened the adoption of online
learning, this shift largely concentrated on
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content transmission instead of advancing
teaching methods or enhancing hands-on
skill development. Consequently, there is a
gap between the capabilities of graduates and
the evolving requirements of contemporary
healthcare systems, including digital
proficiency, interdisciplinary collaboration,
and entrepreneurial mindsets (18, 19).

The necessity of transforming health
and medical education to emphasize
entrepreneurship, creative problem-solving,
and real-world skills has become increasingly
urgent in today’s rapidly evolving healthcare
landscape. Traditional education models,
which focus primarily on knowledge
transmission, no longer suffice to prepare
graduates for the complex challenges they
will face in their professional careers.
Graduates must be equipped not only
with theoretical knowledge but also with
practical skills such as digital literacy, critical
thinking, collaboration, and innovation to
thrive in dynamic and interdisciplinary
healthcare environments. This shift is
essential to enhance graduate employability,
enabling them to become job-ready and
entrepreneurial leaders capable of driving
sustainable social and economic development.
Furthermore, the pandemic highlighted both
the potential and the limitations of rapid
shifts to online education, underscoring the
need for pedagogical reforms that go beyond
content delivery to foster adaptability and
creativity. By aligning curricula with these
modern demands, universities can increase
their global competitiveness, contribute
meaningfully to societal transformation, and
address disparities in educational resources,
particularly in developing countries.
Accordingly, this work is crucial for guiding
educational institutions toward a future-
oriented model that integrates innovation
and entrepreneurship as core components of
medical education.

Cultivating academic leadership and
methods that encourage critical thinking
is essential for adopting a more ecological,
system-wide perspective on education.
This approach helps establish a strategic
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framework to boost the competitive edge
of universities. It can guide traditional
institutions toward a contemporary model by
defining clear channels for inputs, processes,
outputs, outcomes, and impacts. Given the
significance of educational reforms and
changes prompted by the recent pandemic,
this study evaluated the readiness of Shiraz
University of Medical Sciences (SUMS) in
Shiraz, Iran, for a new generation, utilizing
scenario planning as the analytical method.

This study answers three main questions
with a prospective approach:

* Environmental analysis to identify
influential factors

» Forecasting the medical and health
education

* Formulating strategic directions for
improving medical and health education

Methods
Study Design and Setting

This study employed a qualitative
approach, using semi-structured interviews
with 15 experts across three stages. It was
carried out by gathering experts’ insights to
identify future-oriented directions in medical
sciences, taking into account the challenges
posed by the pandemic and its significant
influence on the future trajectory of education.
A two-round Delphi method was used to
systematically extract and refine experts’
consensus on the topic. The Delphi method
offers a repetitive, anonymous procedure that
helps progressively clarify experts’ opinions,
enabling the identification and ranking of the
most important influencing factors (20).

Initially, a SWOT analysis—examining
Strengths, Weaknesses, Opportunities,
and Threats—was performed to evaluate
SUMS?’s internal and external competitive
advantages. Following this, scenario planning
was utilized to determine strategic pathways
for educational development at SUMS
between 2020 and 2030 (Figure 1). Scenario
planning proves useful in situations where the
future is uncertain, as it examines potential
influential factors to develop strategic
directions that aid in forecasting and enable
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Scenario planning

To identify signals/drivers,
weak signs, and trends of
system, using .
cross-impact analysis, FSSF
SWOT: and experts' views.

Environemntal analysis

To identify impacting
variables on education via

educational

Internal variables
Weakness and Strengths
External variables
Threats and Opportunities

Startegic directions

Four strategic directions were
established through cross-impact
analysis and experts' views:

Agile movement toward third-generation

entrepreneurial universities

¢ Advanced, flexible and innovative-driven
universities

* Slow movement toward technology and
innovation (Turtle movement)

* Moving backward to a first-generation

university (knowledge-only approach)

Figure 1: The procedure for scenario planning utilized in health education within the study. FSSF:
Futures Signals Sense-making Framework; SWOT: Strengths, Weaknesses, Opportunities, and Threats

better decision-making and preparedness for
various possible outcomes (21). Finally, four
strategic directions were established to guide
the future of the educational system.

Phase 1: Environmental Analysis to Identify
Influential Factors

In the initial phase, a situation analysis
was carried out using the SWOT approach. A
total of 15 experts in clinical sciences, basic
medical sciences, medical education, and
e-learning were interviewed using a semi-
structured questionnaire. Thematic analysis
was conducted to synthesize the information.
Internal and external factors were analyzed
using External Factor Analysis (EFA) and
Internal Factor Analysis (IFA) matrices, and
then classified into four groups: strengths,
weaknesses, opportunities, and threats.

Phase 2: Forecasting the Future of Medical
and Health Education by Developing
Scenarios

The most significant factors identified
during the earlier phase (expert interviews)
were chosen using Cross-impact Analysis
and the Future Signals Sense-Making
Framework (FSSF), implemented through a
square matrix questionnaire. Developed by
Theodore Gordon and Olaf Helmer in 1966,
Cross-impact Analysis helps to understand
the interactions and relationships among key
variables, aiding in future forecasting (22).
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Meanwhile, FSSF was applied to classify weak
signals, drivers, and trends. Subsequently,
experts evaluated these key factors using a
Likert scale through a questionnaire. The
FSSF then assessed the likelihood and impact
of the factors. This approach also uncovered
new areas and hidden key factors driving
changes within the domain, ultimately
generating a comprehensive overview of
future environmental influences relevant to
the organization (Table 1).

After the survey was completed, the
average responses from 15 participants for
each question were calculated to analyze the
questionnaires, focusing on identifying the
factors with the greatest influence and highest
likelihood of occurrence. Additionally,
megatrends from the Iranian Academy
of Medical Sciences and documents on
educational transformation were utilized to
supplement the key factors in developing
scenarios for medical and health education.

Phase 3: Formulating strategic directions for
improving medical and health education
Scenarios were developed, and corresponding
implementation strategies were outlined to
develop plans for medical and health education.
The scenarios were constructed using cross-
impact balance analysis. This approach
involved evaluating the likely conditions of
selected factors—ranging from favorable to
unfavorable—based on the insights of 15 experts.
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Table 1: Future Signals Sense-Making Framework

Weak Insiiniﬁcant Weak siins (suririses)

Additionally, a matrix questionnaire was
developed to assess how the occurrence of
one situation might influence the occurrence
or non-occurrence of another, according
to expert opinions. The interactions were
categorized into three types: reinforcing,
neutral, and restricting, with scores assigned
on a scale from -3 to 3. The analysis was
conducted using Scenario Wizard software.

Participants and Sampling

A total of 15 participants took part,
including managers from the Vice-Chancellor
for Research office, five instructors from
health and medical basic sciences, four
from clinical sciences, three specialists
in medical and health education, and two
health policymakers. Purposeful sampling
was utilized to enhance both diversity and
consistency among the participants. Selection
criteria required individuals to have at least
three years of academic experience and
a solid understanding of factors affecting
medical and health education. The interviews
were audio-recorded, transcribed, and the
transcripts were returned to the participants
for review to confirm the accuracy and
validity of the data.

Tools/ Instruments

A semi-structured interview involving 15
participants was conducted to determine the
factors influencing the future of medical and
health education.

Main questions:

1. Based on your experience, how
effectively do current educational policies at
SUMS align with the actual needs of students
and the healthcare system?

2. What do you see as the most significant
internal challenges in advancing health
education toward a more innovative
and entrepreneurial model at SUMS?
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How do you evaluate the role of cultural and
technological readiness in implementing
educational reforms within your institution?

Follow-up questions:

1. Can you provide an example where a
lack of policy integration or strategic direction
created barriers for educational development?
(Follow-up to Question 1)

2. In your view, how does the current
curriculum balance between treatment-
focused content and prevention/public health
education? (Follow-up to Question 2)

3. What kind of support (technical,
cultural, or financial) do you believe is
necessary to successfully implement new
educational technologies at SUMS? (Follow-
up to Question 3)

Trustfulness - The quality of analysis
was evaluated considering four criteria
of credibility, transferability, consistency/
dependability, and confirmability (23). After
transcribing the interviews, the interview
transcripts and the extracted themes were
sent to the participants for their review.
Their feedback, including confirmations or
corrections, was incorporated into the study.
For the thematic analysis, the opinions of two
peers were also utilized to ensure inter-rater
agreement. Additionally, during the thematic
analysis, careful attention was paid to the
integrity of sentences and paragraphs as well
as the meanings derived from them.

Data Collection

The interviews were conducted both
in-person and online. For experts located
remotely, Adobe Connect was utilized. Before
starting the interviews, all participants were
informed about the research goals. Two days
before the sessions, the questionnaire along
with an overview of the study was emailed
to the participants. Interview schedules
were arranged individually in advance.
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In-person interviews were audio-recorded,
whereas virtual sessions were captured
using recording software, with prior consent
obtained. Each interview lasted between 60
and 95 minutes.

Data Analysis

The data were analyzed inductively
using thematic analysis within a five-step
framework, which included familiarization,
developing a thematic framework, indexing,
charting, mapping, and interpretation (24).
During the familiarization phase, the
researchers repeatedly listened to audio
recordings and reviewed transcripts to
grasp overall viewpoints, key concepts,
and recurring themes. To identify influential
factors affecting medical and health education
at SUMS, the Social, Technological,
Economic, Environmental, Political, and
Value (STEEPV) and SWOT analyses
were applied. The SWOT analysis focused
on three primary categories: instructors,
students, and policies/infrastructure, which
helped shape the conceptual framework. In
the third step, indexing, a literature review
aligned with the conceptual framework was
conducted to locate and code data segments
relevant to the themes. These codes were
then organized and summarized in tables.

Interdiscip J Virtual Learn Med Sci 2025, Vol. 16, No. 2

Table 2: SWOT analysis to identify influential factors of health education

The data analysis process was facilitated
using MAXQDA-11 (VERBI Software,
Berlin, Germany).

Ethics - This study was carried out in
accordance with the protocols and guidelines
established by the Research Deputy of Shiraz
University of Medical Sciences, Shiraz, Iran.
Participants provided informed consent prior
to their involvement, with the study’s aims
clearly explained to them beforehand. Their
information was handled anonymously and
kept confidential throughout the research, and
they had the freedom to join or leave the study
at any point.

Results

The findings of this research are organized
according to the three stages outlined in the
methodology section (25).

Environmental Analysis

To determine the key factors affecting
medical and health education, an
environmental analysis was conducted.
Through this environmental scanning and
subsequent SWOT analysis, internal and
external strengths, weaknesses, opportunities,
and threats were identified. These factors were
then grouped into four categories: instructor,
student, policy, and infrastructure (Table 2).
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The main strengths were a highly qualified
and experienced staff in both human resources
andacademics, asubstantial student population,
a competitive student cohort, effective
strategies for e-learning and blended learning,
well-equipped facilities such as laboratories,
and access to educational hospitals for practical
training and placements. Notable weaknesses
included a lack of transparent systems and
processes, unclear communication channels,
heavy workloads, low student motivation
and engagement, insufficient quality and

accountability measures for patient safety, an
oversupply of medical students—especially
specialists—beyond actual needs, limited
focus on preventive care with an overemphasis
on treatment, and a strong focus on cost-
efficiency in teaching hospitals. The primary
threats stemmed from instability in Iran’s
political, financial, and social environment.
On the other hand, key opportunities included
Iran’s strategic central location, both globally
and within the Middle East, which could help
attract more talented individuals.

Table 3: Impact and probability of major factors influencing the development of a third-generation

and/or entrepreneurial universit

Interdiscip J Virtual Learn Med Sci 2025, Vol. 16, No. 2

135



Universities” Strategic Directions for Advancing Health and Medical Education

Rezaee R et al.

Forecasting the Future of Medical and Health
Education

During the second phase, both the impact
and likelihood of various influential factors
were assessed. The five factors deemed
most significant—based on their influence
and probability—were identified as the
primary drivers for SUMS transitioning from
conventional methods toward becoming a
third-generation university (Table 3). These
key factors are: establishing a strategic
vision to guide policies and actions, securing
funding, fostering cultural transformation,
and adopting advanced educational
technologies.

Strategic Directions of Medical and Health
Education

The five key factors outlined in Table 4
served as the foundation for developing the
research scenarios. A set of scenarios was

Table 4: Ke

drivers toward third generation and entrepreneurial universities

created by combining various conditions of
these factors and their potential interactions
through cross-impact balance analysis. Using
the Scenario Wizard Software, four coherent
scenarios were identified which are presented
in Table 4.

Formulating ~ Strategic ~ Directions  for
Improving Medical and Health Education
In this study future-oriented strategies
were developed based on scenario planning
which includes analyzing key environmental
factors, identifying trends, and forecasting
potential developments. This approach
integrates environmental scanning, expert
opinions, and stakeholder input to develop
flexible strategies. These strategies are
intended to support long-term objectives,
allowing for adaptability as educational
needs and technology change. They provide
guidance on various potential directions

a) Financial support; b) Ministry of Health support; c¢) Cultural and attitude across the partners; d)
Advanced infrastructures and educational approaches; e) Advanced e-learning and virtual platforms
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the university might pursue, from rapid
innovation to gradual change, or even falling
behind if new technologies are not adopted.

The first scenario describes a fast transition
to a Third-Generation University, which is the
most preferred future for SUMS, focusing on
entrepreneurship and innovation. The second
scenario involves shifting toward e-learning
and virtual schools. The third scenario shows
very slow progress, like a turtle’s pace, in
adapting to change. The fourth scenario
represents moving backward to a First-
Generation University model.

1. Agile movement toward third-generation
entrepreneurial universities

In this scenario, SUMS rapidly transforms
into a third-generation university, focusing on
nurturing entrepreneurial and creative problem
solvers within medical and health education.
The emphasis shifts from traditional, passive
learning to active, innovative, and hands-on
approaches that prepare students for real-
world challenges. E-learning platforms, along
with blended learning models, are integrated
into the curriculum to foster entrepreneurial
thinking and a solution-oriented mindset.
Students engage in real-world case studies,
research projects, and collaborative ventures
that encourage them to develop critical
thinking, leadership, and business skills.
The university also builds strong ties with
the healthcare industry, ensuring that students
gain exposure to innovative practices and have
opportunities to work with entrepreneurs and
startups in the health sector. This approach
prepares SUMS to be a leader in shaping the
future workforce of health professionals.

2. Advanced, flexible and innovative-
driven universities

In this scenario, SUMS embraces advanced
virtual learning modes as a core feature
of its medical education. By integrating
cutting-edge technologies such as Artificial
Intelligence (Al), gamification, simulations,
and animated learning environments, SUMS
provides students with immersive, interactive
learning experiences. Students can engage in
complex virtual medical scenarios, practice
diagnostic and surgical skills through
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simulations, and use Al-driven tools to receive
personalized feedback on their progress. This
model provides greater flexibility, enabling
students to learn at their own pace while having
access to global resources. Advanced online
educational platforms allow for international
collaboration, enabling students and faculty
to work with peers from universities around
the world. SUMS becomes a pioneer in
adopting technology that enhances both the
depth and reach of education, making it more
accessible and engaging.

3. Slow movement toward technology and
innovation (Turtle movement)

In this scenario, SUMS adopts a slow and
careful strategy for incorporating technology
into its educational framework. Although
there is an understanding of the importance of
updating and embracing modern methods in
medical and health education, the integration
of technology proceeds at a gradual pace. The
university continues to rely on traditional
teaching methods, with minimal incorporation
of digital learning tools. E-learning platforms
and virtual classrooms are introduced on a
limited scale, and the faculty and students face
challenges in adapting to new technologies.
The emphasis remains primarily on in-person
interactions and hands-on clinical training,
with technology serving as a supplementary
aid rather than a transformative force.
Despite acknowledging the benefits of online
education, challenges such as inadequate
infrastructure, financial limitations, and
resistance to change hinder the university’s
progress toward establishing a fully digital
learning environment.

4. Moving backward to a first-generation
university (knowledge-only approach)

In this scenario, SUMS faces significant
challenges in adapting to the evolving
landscape of medical and health education.
Their inability to modernize could result in
reverting to a traditional, lecture-only format
with minimal technology use. Failing to adopt
contemporary methods such as e-learning
and blended learning, along with insufficient
support for tech-savvy students, places them
at a competitive disadvantage. While other
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universities move toward flexible, technology-
enhanced education, SUMS may face a drop
in global rankings and struggle to attract
top students. This scenario underscores the
importance of adaptability and innovation for
the university’s continued success in medical
education.

Discussion

The scenario-planning approach
identified four main scenarios through
which universities can develop a system
emphasizing entrepreneurship, innovative
problem-solving, and practical skills in health
and medical education.

First scenario — Teaching and learning
should go beyond simply acquiring
and reinforcing information. Greater
importance must be placed on developing
students’ entrepreneurial abilities and
creative problem-solving skills. Achieving
this involves fostering collaborations that
span multiple, interdisciplinary, and cross-
sector partnerships, including universities,
industries, communities, and societal groups.
Such cooperation among diverse partners
at various levels helps identify real-world
challenges and generate innovative solutions
(26). The pandemic played a significant
role in broadening educational approaches
beyond traditional classroom settings. It
triggered a transformation in education by
leveraging telehealth, adaptable research
methods, and flexible clinical trials to find
effective solutions. Moreover, the pandemic
pushed universities to move away from rigid
bureaucratic systems toward more flexible
and open models that embrace advanced
educational concepts, personalized learning,
and practical application of knowledge (27).

When adopting this approach, it is essential
to coordinate services and the resources that
provide functional support to ensure effective
implementation. This may include modifying
the learning environment, enhancing the
interactivity of the learning platform,
improving computer and Information and
Communication Technology (ICT) literacy,
and developing communication skills (28).
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Key strategic measures for success involve
revamping the educational financing system—
both public and private—hiring talented
and skilled personnel, redesigning curricula
with an entrepreneurial focus, promoting
university internationalization, and fostering
partnerships with industries to address real-
world challenges. Additionally, establishing
flexible and practical connections among
stakeholders—such as faculty (both teaching
and research), students, industry partners,
policymakers, and the community—is vital
for achieving a cohesive transformation. This
integrated approach will greatly facilitate
collaboration between students, academics,
industry, and the public to identify real-world
problems and develop sustainable solutions to
various ongoing health issues.

Second scenario — This scenario focused
on advanced online educational platforms
such as artificial intelligence, gamification,
simulations, and animations. Leveraging
technology allows the learning journey to
be engaging, interactive, and immersive,
enhancing adeep learningjourney. Inaddition,
it will provide opportunities for a higher level
of creativity through the exchange of ideas
and experiences. Furthermore, advanced
virtual learning modes provide opportunities
for emerging megatrends in medical and
health education, such as the expansion of
borderless health care, improvement of health/
bioinformatics information technology, and
development of fourth-generation smart
hospitals with advanced intelligence, and
management systems in health, social, and
community care settings.

Modern developments in artificial
intelligence offer remarkable opportunities
to deliver practical clinical degrees either
through blended formats or entirely online.
Adopting smart universities will advantage
all parties involved by enabling personalized
learning experiences, greater flexibility, and
more affordable education over time (29). For
instance, the pandemic led to an increased
focus on integrating online supervision for
residents and fellows. This is especially
relevant in Iran, given the large number of
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teaching universities that rely heavily on
medical residents and interns (30). This
approach has already been adopted in
the United States, where it has improved
patient care delivery while reducing risks
for residents, fellows, and other healthcare
workers (30, 31).

Transforming into smart universities can
be challenging, especially in low-income
countries, due to limited infrastructure and
preparedness. However, this transformation
can be achieved through effective strategic
planning. Key strategies for success include
hiring technology-proficient staff, integrating
information and communication literacy
into the curriculum, investing in intelligent
information systems, expanding online
courses, and providing support for developing
electronic curriculum materials.

Third scenario — It reflects the
consequences of a slow adoption of
technology combined with the continued use
of traditional methods in medical and health
education. It poses risks such as low staff
motivation, high employee turnover, and a
deficiency in evidence-based teaching and
learning. This situation stifles creativity and
innovation, reducing universities’ competitive
edge. Additionally, this scenario may lead
to a more industrialized model of medical
and health education, which could cause
regression characterized by uncontrolled and
unskilled use of new technologies, soaring
costs, damage to the spiritual connection
between healthcare providers and patients,
neglect of the spiritual aspects of human
beings, ethical oversights, breaches of patient
privacy, and failure to adapt new educational
models to local contexts.

Despite the challenges, there remain
opportunities to improve the quality of
medical and health education. Given the
strategic location of universities in southern
Iran and the presence of experienced faculty,
there is potential for further development.
For instance, expanding the medical tourism
sector could enhance the financial status of
SUMS. Key strategies for achieving this
include implementing community-focused
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education that addresses local needs and
strengthening support and motivation systems
to retain talented students and reduce brain
drain. Examples of such support include
providing financial and intellectual resources
for entrepreneurial projects, facilitating patent
registration, encouraging participation in
international conferences, and overseeing the
acquisition and assessment of advanced health
and educational technologies. Additionally,
incorporating technological educational
tools can make learning more interactive and
engaging.

Lastly, progressing slowly and with
minimal disruption throughout a course
may negatively impact students overall. In
health and medicine, where there is a rapidly
changing postgraduate landscape, developing
adaptability and resilience within students is
beneficial. In this way, embedding industry
or corporate interventions may disrupt the
normal pattern of their education but will also
teach them to pivot and adapt to changing
environments. This can help prepare students
for the transition from university to the
clinical workplace (20, 32).

Fourth scenario — This scenario indicates
that those universities which are not able
to adapt and adjust may not survive. Such
universities struggle to identify their
weaknesses or recognize external threats,
which prevents them from developing
effective strategic plans to remain competitive.
Consequently, they risk falling behind
more progressive educational systems and
practices, leading to decreased engagement
and lower retention rates among both faculty
and students. This issue has become especially
significant during and after the pandemic,
which served as a powerful reminder of
the necessity for continuous environmental
monitoring, flexibility, and adaptation—not
just to survive, but to prosper.

The evolution of higher education:
embracing entrepreneurship and innovation
— The pandemic, despite its difficulties
for medical and health education, spurred
universities to become more adaptable
and relevant. To maintain this, ongoing
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environmental analysis (like SWOT and
scenario planning) is crucial for understanding
the future, allocating resources effectively, and
setting clear strategic goals. This proactive
approach enables timely decisions, potentially
even leading to a global online academic
marketplace for students and researchers.
Ultimately, the post-pandemic period marks
a continuous evolution in medical education,
embracing telehealth, flexible research, and
personalized learning to foster innovation. The
key mission of entrepreneurial universities
is to help create the opportunity and
capacity for local and regional development,
create a knowledge-based society, and
encourage the development of industry,
commerce, services, urban development,
and technological citizenship in an active
and action-oriented form (33). Developing
mutual connections with industries, through
active practical collaborations, ensure more
financial sustainability enhancing universities
recognition, improve graduate employability,
and contribute more effectively to a
sustainable future (33). The responsibility of
entrepreneurial universities is highlighted to
make education more practical and enhancing
the translation of knowledge to practice (34).

Traditional, first-generation universities that
concentrate solely on knowledge creation may
find it difficult to thrive in today’s competitive
landscape. It is crucial for these institutions
to be highly adaptable to unpredictable social,
cultural, and legislative shifts, as well as to
operate efficiently with limited resources.
Therefore, the concept of entrepreneurial
universities has gained significant importance
across all university levels, emphasizing the
need to address societal demands rather
than producing knowledge in isolation (7).
Entrepreneurial universities not only improve
human resource skills and creativity but also
foster entrepreneurial mindsets and attitudes.
They promote continuous reflection, critical
thinking, and situational analysis among
individuals, empowering them to become
change agents in their fields and contribute
meaningfully to their communities and
society (7).
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The major shift in the educational
system during the last decade resulted
in shifting from traditional universities
towards entrepreneurial universities, and
entrepreneurship has become a key focus
in academic science. This approach aims
to strengthen the link between academy,
practice, and industries, resulting in social,
cultural, and economic transformations (34).
This growing trend in academia can contribute
significantly to patenting, startups, and
technology transfer. In addition, it motivates
industries to provide further support and
funding to academia to find real-world issues
and translate the knowledge into practice.
This approach to universities and academia
resulted in some sort of transformations and
evolutions across universities, the educational
system as well as the practice of science
overall (23).

Entrepreneurial universities prioritize
research that facilitates technology transfer
and the creation of new businesses, shaped
by their surrounding environment, including
innovation networks. This dynamic illustrates
an ecological, system-level perspective.
Changes in social, cultural, financial, and
political conditions that favor entrepreneurship
can influence educational policies, leading
universities to restructure and redesign
themselves. These structural adjustments help
clarify their vision, mission, and objectives,
thereby promoting entrepreneurial initiatives.
At the same time, universities themselves can
influence policies and practices that encourage
entrepreneurial ecosystems. Altogether, these
interactions boost the real-world application of
scientific knowledge and amplify its benefits
to society (21).

Human capital, including all the relevant
partners such as academia, students, and
policymakers, plays a vital role in driving and
managing the development of entrepreneurial
universities. This process begins by shifting
mindsets and perceptions, followed by
changes in behaviors and actions. To support
this, universities must enhance the quality
of education they provide, emphasizing both
personal and professional development,
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fostering entrepreneurial experiences, and
improving incentive mechanisms. Moreover,
collaboration among universities, industry,
and government is vital for cultivating an
environment that encourages creativity
and innovation within knowledge-based
societies (34). Therefore, strong social
capital is necessary to increase the extent
and effectiveness of partnerships with
external stakeholders and industries, since
entrepreneurial ideas alone cannot drive
transformation without industry support. A
mutually beneficial collaborative approach
ensures that all parties involved contribute
meaningfully and gain from the impact
created (7).

Universities have a key role in knowledge-
based development and empowering students
to identify and resolve real-world issues.
Third-generation universities have opened up
new horizons in the field of entrepreneurship,
resulting in advanced practical solutions for
societal impacts (23, 35). To advance toward
third-generation universities, we recommend
a proactive, critical framework using an
ecological system-level approach for a holistic
view of education. This involves continuous
environmental scanning to identify facilitators
and barriers at individual, organizational,
and societal levels, and crafting innovative
strategies for navigating the unpredictable
future and limited resources. The outcomes
of our study suggest adopting agile academic
leadership to capitalize on opportunities
and mitigate threats and weaknesses. This
approach necessitates a restructuring or
redesign of universities, generating new
policies and practices to enhance both
tangible infrastructure and intangible social
support channels (34).

This study highlights three essential steps
for implementing a systems-level approach in
third-generation universities. First, it is crucial
to establish strong educational leadership
and management that can create and execute
a strategic plan utilizing technology and
contemporary teaching methods. Second,
developing integrated networks that connect
industry, community partners, students, and
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universities is vital to improve the practical
use of knowledge. Such collaboration is
necessary because education and practice
often function separately. Promoting open
and constructive communication encourages
the sharing of experiences, which can drive
innovation. Third, providing mentorship from
both academic and industry professionals
to educators and students supports a
comprehensive approach that links theoretical
learning with practical application. This
combined mentorship approach boosts
critical thinking, entrepreneurial abilities,
and engagement, making education more
relevant, effective, efficient, and accessible
for everyone involved.

There are several challenges involved in
shifting towards entrepreneurial universities.
Universities that emphasize technology and
maintain strong partnerships with industry
tend to be more suited for entrepreneurial
activities. It is important to understand
that a uniform strategy is ineffective;
each institution must tailor its approach
based on a range of internal and external
factors, such as the educational framework,
academic viewpoints, attitudes of students
and policymakers toward entrepreneurship,
leadership styles, and organizational
strategies. Moreover, external financial, social,
and political environments also influence this
transition. A three-stage model-—comprising
application orientation, product orientation,
and business orientation—is suggested for
effective implementation. Recognizing
the distinct types of universities is vital
for selecting appropriate entrepreneurial
strategies. Furthermore, there is concern
that this emerging scientific approach might
discourage academics from engaging in
open science due to worries over intellectual
property rights related to their research (23).

Limitations and Suggestions

This study has several limitations
that need to be recognized. Firstly, the
research was carried out within the specific
institutional setting of SUMS, which may
limit the applicability of the results to other
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medical universities in Iran or worldwide.
Although scenario planning is a valuable
tool for anticipating possible futures, it relies
on assumptions that could change over time
due to unexpected political, economic, or
technological developments, especially in
unstable regions. Secondly, there was limited
access to comprehensive institutional data,
particularly concerning digital infrastructure
readiness, faculty digital skills, and long-term
strategic plans. This limitation may have
influenced the thoroughness and precision
of the environmental assessment and scenario
development. Thirdly, while expert opinions
were incorporated, future research could
benefit from broader stakeholder involvement.
Including insights from a wider variety of
participants such as students, IT professionals,
curriculum developers, and community health
collaborators would improve the credibility
and depth of the scenarios.

Considering these limitations, future
research should aim to perform comparative
scenario planning across multiple universities
to identify wider trends and contextual
differences. It should also integrate mixed-
method approaches, combining quantitative
data on student performance, e-learning
participation, and faculty -effectiveness.
Longitudinal studies are recommended
to evaluate the success of implemented
strategies over time. Additionally, fostering
interdisciplinary partnerships with industry,
healthcare providers, and international
academic institutions will help develop
e-learning models that are both innovative
and adaptable to local needs.

Conclusion

The management of health and medical
education is undergoing rapid transformation,
especially with the growing adoption of
digital learning models. The pandemic has
highlighted a critical need for proactive
change, particularly in resource-limited and
uncertain environments like those faced by
Iranian medical universities. Insights from
scenario analysis at SUMS demonstrate that
embracing entrepreneurial and innovation-
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focused educational approaches is not merely
a choice but a necessity.

The future of medical education depends
on creating adaptable, technology-integrated
curricula that foster innovative problem-
solving and entrepreneurial mindsets—
capabilities that are vital for today’s
healthcare systems. Universities must move
beyond traditional content delivery to develop
learning environments that are flexible,
engaging, and aligned with international
standards. The incorporation of advanced
virtual tools such as artificial intelligence,
simulations, and gamification can enhance
learning depth and accessibility. Nonetheless,
the success of these initiatives relies heavily
on institutional dedication, clear strategic
planning, and a culture open to change.

Furthermore, partnerships with industry
and community stakeholders are crucial to
maintaining the relevance and practicality
of education. Empowering faculty, staff, and
students as active contributors and change
agents ensures that learning extends beyond the
classroom into real-world healthcare challenges.

In summary, establishing a resilient and
forward-looking medical education system
requires institutions like SUMS to prioritize
innovation, invest in technological resources,
and implement flexible, learner-focused
strategies that address the changing needs
of society.
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