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CRISIS OF ACCESS TO MODERN EDUCATIONAL COMPLEXES:
EXPOSING THE GAPS

The article explores deficiencies in educational complexes impacting student engagement, learning, and
accessibility. It proposes an architectural framework addressing outdated infrastructure, social spaces, technology,
and sustainability. Using case studies and research, it identifies key design elements for future-ready institutions.
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Statement of the problem

Modern education is not just about academics; it
encompasses a holistic experience that includes
accessibility, comfort, and engagement. However, many
students hesitate to enroll in educational institutions due
to deficiencies in infrastructure, limited amenities, and a
lack of well-rounded learning environments. Educational
complexes often suffer from inadequate classroom
designs, insufficient social and recreational spaces,
outdated technology, poor accessibility, and a lack of
integration between academic and non-academic
facilities [1,2,3].

One of the most critical issues is the lack of flexible
and adaptive learning spaces. Many institutions still rely
on rigid classroom layouts that do not support
collaborative or active learning approaches [4]. This
outdated model hinders engagement and innovation,
making learning environments less dynamic and
interactive. Additionally, a lack of recreational and social
spaces affects students' mental well-being. Without areas
for relaxation, informal learning, and social interaction,
students may feel disconnected from campus life,
reducing their motivation and overall academic
performance [5]. Another prevalent challenge is the
shortage of technological integration in educational
complexes. As digital learning becomes increasingly
important, many institutions struggle with outdated
infrastructures that fail to support smart classrooms,
online learning platforms, and research-based education
[6]. The absence of modern digital tools puts students at
a disadvantage, preventing them from accessing high-
quality learning resources efficiently [7].

Accessibility and inclusivity issues also present
significant barriers. Poor campus planning often neglects
the needs of students with disabilities, making navigation
difficult due to the lack of ramps, elevators, and
accessible learning materials. Furthermore, insufficient
accommodation facilities can lead to student
overcrowding, negatively impacting both academic
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success and overall well-being.

Finally, environmental sustainability and energy
efficiency are often overlooked in older educational
complexes. Many institutions continue to rely on
inefficient energy consumption models, outdated
ventilation systems, and poorly designed green spaces,
which not only affect student comfort but also contribute
to higher maintenance costs and environmental impact.

A well-designed, modern educational complex
should address these challenges by providing an
environment that supports intellectual and social growth.
Ensuring an educational space that integrates learning,
entertainment, and well-being can bridge this gap and
create an inclusive, engaging academic setting.

Analysis of recent research and publications

Numerous studies highlight the impact of
educational infrastructure on student engagement.
Research suggests that students perform better when they
have access to well-equipped, comfortable, and engaging
learning spaces. Additionally, the perception of an
educational environment plays a key role in student
retention and satisfaction.

Studies of Cannon Design, VS Furniture, and Bruce
Mau Design [8] and Seymour Papert [9] have explored
the relationship between architecture and student well-
being. Research suggests that classrooms with ample
natural lighting, ventilation, and ergonomic furniture
contribute to improved focus and productivity. Schools
and universities that integrate flexible learning spaces
allow students to transition between independent study,
group work, and interactive sessions seamlessly, making
education more adaptable to different learning styles.

Further studies by John Hattie and A.W. (Tony)
emphasize the role of communal areas in educational
complexes [10]. The presence of libraries, study lounges,
and recreational zones is directly correlated with
increased academic  performance and  student
satisfaction. Green spaces within campuses contribute to
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relaxation and stress reduction, creating a balanced
environment that supports both learning and well-being.

The aforementioned studies highlight the profound
impact of educational infrastructure, architectural design,
communal spaces and technology on student engagement
and academic performance. As learning environments
continue to evolve, institutions must prioritize innovative
and adaptable designs that cater to diverse student needs.
By integrating well-structured physical spaces with
advanced technological tools, schools and universities
can foster a more engaging, inclusive, and effective
educational experience. Future research should further
explore the intersection of design, pedagogy and digital
advancements to ensure that learning environments
continue to support student success in an ever-changing
world.

Formulation of the goal of the article

The primary goal of this research is to address the
deficiencies of accessibility in existing educational
complexes by proposing a comprehensive architectural
framework that enhances student engagement,
accessibility, and learning outcomes. The study will
focus on the following key objectives:

1. Defining the problem and identifying key factors
contributing to the crisis via analysis of five schools and
five universities around the world based on reviews from
Google Maps, supplemented by spatial design analysis.

2. Analyzing the cases of modern educational
institutions from urban and rural settings across different
countries. A comparative approach was applied, using
analysis to understand strengths, weaknesses,
opportunities, and threats. Spatial analysis was employed
to examine the geographic distribution, accessibility, and
infrastructure of schools and universities, assessing how
location impacts educational outcomes and resource
allocation.

3. Making recommendations for
institutions to enhance infrastructure, improve
curriculum  design, promote equitable access to
education, and implement data-driven policies that
support both students and educators.

The data collected from case studies, reviews, and
spatial assessments were analyzed using a combination
of statistical methods and qualitative thematic analysis.
Quantitative data from surveys were processed through
descriptive and inferential statistical methods.

educational

Presentation of the main material

Access to modern educational complexes is a
fundamental requirement for equitable and high-quality
education. However, a significant crisis persists,
characterized by disparities in infrastructure, resources,
and technological integration. While some institutions
boast state of the art facilities, others, particularly in rural
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or underprivileged areas, struggle with outdated
buildings, insufficient learning tools, and limited digital
access. These disparities create an uneven educational
landscape, hindering student performance, engagement,
and overall academic success.

This study adopts a mixed-methods approach,
combining qualitative and quantitative methodologies to
ensure a comprehensive understanding of the
deficiencies in existing educational complexes and the
strategies required for their improvement.

The study analyses the cases of leading universities
and educational complexes that have successfully
implemented innovative architectural, technological, and
sustainability-driven solutions. Institutions such as
Altschool in San Francisco ,United States, Green School
Bali in Bali, Indonesia, High Tech High School in San
diego, United  States, Waldorf  School in
Stuttgart,Germany University of Hamburg in Germany,
FST in Fez, Morocco, Al Akhawayn University in Ifran,
Morocco, OSACEA in Odessa, Ukraine, NUOMA in
Odessa, Ukraine serve as examples due to their well-
integrated campus designs, advanced learning
environments, and focus on student engagement. The
research examines how these institutions utilize adaptive
learning spaces, smart classrooms, recreational zones,
and green infrastructure to enhance the academic
experience.

A spatial analysis of selected educational
complexes is conducted to assess their layout efficiency,
accessibility features, and integration of social and
academic spaces.

To gather empirical data, a comprehensive content
analysis was conducted on the base of reviews on 10
educational institutions published on Google Maps by
students and interested parties. The surveys focus on
students’ perceptions of campus facilities, engagement
levels, and the challenges they face within their learning
environments. The reviews (Fig.1-9) can provide the
architects and university planners with data for
implementing design strategies that contribute to creating
inclusive,  technology-driven,  and  sustainable
educational spaces.

Qualitative responses from reviews on educational
institutions were categorized into thematic areas such as
learning environment quality, accessibility,
technological integration, and sustainability etc. The
content analysis measures the numbers of mentions of
specific qualities in reviews according to this areas. For
the analysis of schools, the mentions of following
qualities were measured: innovative learning
environment, technological integration, flexibility of
learning spaces, personalized learning, sustainability
and green design. For the analysis of universities, the
measured qualities are sustainability, integration of
traditional and modern learning, aesthetic appeal,
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technological  advancements,
accessibility.

The analysis was conducted on the basis of 100
reviews on 4 schools and 5 universities each. The
statistical reliability of the content analysis results was
checked using the split-half reliability method.

The analysis of the five schools reveals distinct
educational approaches, each with its strengths and areas
for improvement, a spatial analysis also of these selected
educational complexes is conducted to assess their layout
efficiency, accessibility features, and integration of social
and academic spaces.

These schools represent diverse educational
models, each with unique spatial considerations.

Green School Bali’s in Bali, Indonesia. Its spatial
design is a direct reflection of its sustainability-focused
educational  philosophy, integrating eco-friendly
architecture, open learning environments, and nature-
based classrooms. Spatial analysis of the school
highlights how its physical layout enhances both
environmental consciousness and student engagement.
The campus is designed with bamboo structures, open-
air classrooms, and minimal environmental footprint,
blending seamlessly with the natural surroundings.
Instead of rigid buildings, learning spaces are fluid and
adaptable, allowing students to move between indoor and
outdoor areas, fostering experiential and project-based
learning. The school’s strategic use of natural ventilation,
daylight, and renewable energy sources reduces reliance
on artificial resources, creating a sustainable and self-
sufficient campus. Additionally, communal spaces such
as organic gardens, water filtration systems, and
permaculture farms serve as interactive learning hubs.
While Green School Bali excels in sustainability and
innovation, its lower emphasis on technology means
digital tools are used selectively rather than being central
to learning spaces. Overall, spatial analysis reveals that
Green School Bali’s design is not just an aesthetic choice
but a functional, immersive, and sustainable approach to
education, where the environment itself becomes a
teacher.Excels too in sustainability and green design
(92.3%), reflecting its core environmental mission, while
also emphasizing innovation (76.9%) and flexibility in
learning spaces (69.2%). However, its integration of
technology (57.1%) is less emphasized (Fig. 1).
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Fig. 1 — Diagram of total mentions of qualititive reviews
of the Green School Bali in Bali, Indonesia (own work,
using the photo from [13]).

AltSchool’s in San Francisco, United States.
Micro-schools leverage spatial design to create flexible,
technology-driven learning environments in urban
settings. Their strategic locations ensure accessibility,

integrating seamlessly into city life with easy
transportation options. Unlike traditional schools,
AltSchool utilizes modular layouts with movable

furniture, open spaces, and digital tools to personalize
learning experiences. Sensor based analysis helps
optimize classroom configurations, ensuring students
have access to quiet study zones, collaborative hubs, and
interactive areas tailored to different learning styles. By
replacing rigid structures with adaptable, student-
centered designs, AltSchool enhances engagement,
fosters community-driven education, and bridges the gap
between physical space and personalized
learning,focuses heavily on innovation (75%) and
personalized learning (41.07%), with moderate
technological integration (71.4%) and flexibility
(66.7%), but it could benefit from stronger sustainability
practices (Fig. 2).
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Fig. 2 — Diagram of total mentions of qualititive reviews
of the AltSchool in San Francisco, United States (own
work, using the photo from [14]).

High Tech High School in San Diego, United
states. Its spatial design is built around innovation,
collaboration, and flexibility, aligning with its project-
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based learning philosophy. Spatial analysis of the school
reveals a deliberate departure from traditional classroom

structures, favoring open, adaptable spaces that
encourage interdisciplinary learning and student
engagement. The layout includes glass-walled

classrooms, common work areas, and shared maker
spaces, fostering transparency and interaction between
students and teachers. Instead of isolated classrooms,
High Tech High features flexible, studio-like
environments where students can seamlessly transition
between independent study, group projects, and hands-on
learning activities. The school’s integration of
technology is embedded in its spatial design, with access
to digital fabrication labs, robotics workshops, and media
production studios that support STEM education.
Additionally, hallways and communal areas double as
exhibition spaces, allowing students to display their work
and engage in peer-to-peer learning. The emphasis on
collaborative  workspaces over rigid seating
arrangements reflects the school’s commitment to
creativity and real-world problem-solving. Overall, High
Tech High’s spatial design promotes an open,
technology-driven, and student-centered learning
environment, where the physical space itself reinforces
innovation and active engagement. In addition, it
demonstrates exceptional technological integration
(86.7%) and personalized learning (88.9%), along with
strong flexibility in learning spaces (80%) and an
innovative  environment (77.8%). However, its
sustainability efforts (36.96%) are minimal (Fig. 3).

High tech high school

® Innovative Learning
Environment

m Technological
Integration

m Flexibility of Learning
Spaces

w Personalized Learning

m Suistanability and
Green desgn

Fig. 3 — Diagram of total mentions of qualititive reviews
of the High Tech High School in San Diego, United
States (own work, using the photo from [15]).

Waldorf School in Stuttgart, Germany. Its spatial
design is intentionally crafted to support its holistic, arts-
integrated, and developmentally aligned educational
philosophy. Spatial analysis reveals that this school
prioritize warm, organic, and sensory-rich environments
that foster creativity, imagination, and emotional well-
being. Architecture and classroom design often feature
natural materials like wood, wool, and clay, soft lighting,
and curved walls to create a calming, home-like
atmosphere. The absence of harsh, industrial elements

reinforces a sense of warmth and security. Flexible,
multi-purpose  spaces encourage movement-based
learning, artistic expression, and hands-on activities,
aligning with Waldorf’s emphasis on experiential
education.The layout of classrooms is intentionally
uncluttered and rhythmically structured, reflecting the
developmental needs of students at different stages.
Younger children learn in play-based environments with
open-ended materials, while older students transition to
classrooms that support more structured academic work,
yet still emphasize aesthetics and creativity. Outdoor
spaces are essential in Waldorf schools, with gardens,
nature trails, and open play areas serving as extensions of
the classroom, encouraging a deep connection with
nature and seasonal rhythms. Unlike many modern
schools, technology is de-emphasized in early years, with
a focus instead on tactile, social, and artistic experiences.

Overall, Waldorf schools’ spatial design reflects
their commitment to nurturing the whole child—
intellectually, emotionally, and physically—through
carefully crafted environments that balance structure
with creativity, indoor learning with outdoor exploration,
and academic rigor with artistic and practical skills.

Further it emphasize creative and innovative
learning environments (59.5%), flexibility of learning
spaces (63.2%) and personalized learning (73.7%), with
a lower focus on technology (35.3%) and sustainability
(57.75%), highlighting a more traditional, nature-based
educational approach (Fig. 4).
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Fig. 4 — Diagram of total mentions of qualititive reviews
of the Waldorf School in Stuttgart, Germany (own
work, using the photo from [16]).

Finally, Waldorf School and Green School Bali
both prioritize innovative learning and creativity, but the
more tech-forward schools like High Tech High and
AltSchool focus on technological integration to create a
modern, adaptable, and personalized education. Each
school offers valuable insights into how education can be
shaped around the needs of students, blending creativity,
sustainability, and technology with varying degrees of
emphasis.

The comparative analysis of modern universities
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reveals distinct approaches to technological innovation in
design.

The spatial design of Odessa State Academy of
Civil Engineering and Architecture (OSACEA)
reflects its focus on architecture, urban planning, and
engineering through a blend of traditional academic
spaces, modern research facilities, and hands-on learning
environments. Located in Odessa, Ukraine, the campus
integrates lecture halls, design studios, fabrication labs,
and material testing centers, fostering a balance between
theoretical education and practical application.
Collaborative workshops and computational labs support
advanced architectural modeling and BIM technology,
while outdoor courtyards and green spaces enhance
student interaction. The city itself serves as an extended
classroom, providing opportunities for real-world urban
planning and restoration projects. OSACEA’s
infrastructure promotes sustainability, innovation, and
engagement  with  historical and contemporary
architectural trends, making it a dynamic hub for
engineering and design education.

The diagram for the Odessa State Academy of Civil
Engineering and Architecture (OSACEA) Ukraine (Fig.
5) shows that Sustainability received the highest total
mentions at 26%, followed by Technological
Advancements at 25% and Integration of Traditional &
Modern at 24%, while Functionality & Accessibility and
Aesthetic Appeal lagged behind with 10% and 5%,
respectively. In terms of positive reviews, Sustainability
leads with 22%, followed by Technological
Advancements at 21% and Integration of Traditional &
Modern at 20%, while Aesthetic Appeal and
Functionality & Accessibility received 7% and 6%,
respectively. Negative reviews were highest for
Functionality &  Accessibility at 10%, while
Technological ~ Advancements had 5%, and
Sustainability, Integration of Traditional & Modern, and
Aesthetic Appeal each had 4% or less. The percentage of
mentions remained consistent across the top three
categories, with Sustainability and Technological
Advancements both at 28% and Integration of

Traditional & Modern close behind at 27%, while
Aesthetic Appeal again had the lowest share at 5%.
OSACEA (Odessa State Academy of

Civil Engineering and Architecture,
Ukraine)
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Fig. 5 — Range of mentions of different categories of
OSACEA University in Odessa, Ukraine (own work,
using the photo from [17]).

The National University Odessa Maritime
Academy (NUOMA) in Ukraine features a spatial
design tailored to maritime education, integrating
specialized training facilities, simulation centers, and
practical learning environments. Located in Odessa, a
major port city, the campus is strategically positioned to
provide direct access to maritime infrastructure,
including shipyards, docks, and the Black Sea coastline.
The university’s spatial organization includes nautical
simulation labs, engine room replicas, navigation
bridges, and hydrodynamic research facilities, ensuring
hands-on training for cadets. Large lecture halls and
seminar rooms support theoretical instruction, while on-
campus dormitories, recreational areas, and maritime
museums contribute to student life. NUOMA also
incorporates outdoor training zones, lifeboat drills, and
emergency response practice areas, reinforcing real-
world preparedness. The integration of advanced
maritime technology, interactive simulators, and
sustainable naval engineering spaces reflects the
institution’s commitment to producing skilled maritime
professionals. Overall, NUOMA spatial design fosters an
immersive learning environment that seamlessly
connects academic, practical, and industrial maritime
education.

The diagram for the National University Odessa
Maritime Academy (NUOMA), Ukraine (Fig. 6) shows
that Sustainability and Integration of Traditional &
Modern received the highest total mentions, both around
25%, followed by Technological Advancements at 21%.
Aesthetic Appeal and Functionality & Accessibility were
lower, at approximately 20% and 10%, respectively. In
terms of the Percentage of Mentions, Integration of
Traditional & Modern leads with about 27%, followed by
Sustainability — with  24%, and  Technological
Advancements with 20%. When looking at positive
reviews, Sustainability and Integration of Traditional &
Modern both received 15%, while Technological
Advancements and Aesthetic Appeal were close, at 13%
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and 14%. For negative reviews, Functionality &
Accessibility and Integration of Traditional & Modern
had the highest rates, both close to 10%, while
Sustainability, Technological Advancements, and
Aesthetic Appeal each had slightly lower negative

feedback, around 8-9%.

NUOMA (National University Odessa
Maritime Academy, Ukraine)
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Fig. 6 — Range of mentions of different categories of
NUOMA University in Odessa, Ukraine (own work,
using the photo from [18]).

The University of Hamburg features a spatial
design that reflects its role as a major research and
academic hub in Germany, integrating historic and
modern architecture across an urban campus. Located in
the heart of Hamburg, the university is spread across
multiple sites, with its main campus in the Rotherbaum
district, allowing for seamless interaction between
academic institutions, research centers, and the city’s
cultural and economic infrastructure. The spatial
organization includes large lecture halls, seminar rooms,
libraries, and specialized research institutes, fostering
interdisciplinary collaboration. The Central Library and
the University Main Building serve as key academic
hubs, while green spaces like Planten un Blomen Park
provide areas for relaxation and informal learning. The
university integrates cutting-edge research facilities,
digital learning spaces, and sustainable architecture,
including  energy-efficient buildings and smart
classrooms. Additionally, the university’s proximity to
Hamburg’s port and industrial zones enhances applied
research opportunities, particularly in fields like climate
science, economics, and logistics. The blend of historic
buildings, modern infrastructure, and urban connectivity
makes the University of Hamburg a dynamic and
accessible learning environment that fosters innovation,
academic excellence, and community engagement.

The diagram for the University of Hamburg
Germany (Fig. 7) shows that Sustainability leads with the

highest Total Mentions at approximately 34%, followed
by Functionality & Accessibility at 25%, Aesthetic
Appeal at 20%, Integration of Traditional & Modern at
14%, and Technological Advancements at 11%. In terms
of the Percentage of Mentions, Sustainability remains
dominant at around 30%, with Functionality &
Accessibility at 25%, Aesthetic Appeal at 18%,
Integration of Traditional & Modern at 13%, and
Technological Advancements at 10%.

For positive reviews, Sustainability again leads with
30%, while Functionality & Accessibility and Aesthetic
Appeal are close, both around 20%, followed by
Integration of Traditional & Modern at 10% and
Technological Advancements at 5%. Regarding negative
reviews, Technological Advancements has the highest
proportion at about 7%, while Sustainability, Integration
of Traditional & Modern, and Functionality &
Accessibility all stay below 5%.

Overall, the University of Hamburg receives the
most attention for Sustainability, while Technological
Advancements and Integration of Traditional & Modern
appear to be less emphasized across the metrics.

University of Hamburg, Germany
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Fig. 7 — Range of mentions of different categories of
University of Hamburg in Germany (own work, using
the photo from [19]).

The spatial design of Al Akhawayn University in
Ifrane (AUI), Morocco reflects a unique blend of
modern educational infrastructure and traditional
Moroccan-Andalusian architectural influences, creating
a distinctive learning environment. Located in the scenic
Middle Atlas Mountains, the campus is characterized by
red-tiled rooftops, white-washed buildings, and spacious
green landscapes, designed to harmonize with the alpine
climate of Ifrane. The university’s spatial organization
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includes well-equipped lecture halls, research centers,
and  collaborative  learning  spaces,  fostering
interdisciplinary interaction. The library, student center,
and on-campus housing are centrally positioned,
enhancing accessibility and student engagement. AUI
also integrates technology-driven classrooms, digital
learning resources, and sustainability initiatives, such as
energy-efficient buildings and water conservation
systems. The outdoor spaces, sports complexes, and
pedestrian-friendly campus layout promote a balanced
academic and social experience. The university’s
strategic location in Ifrane, away from major urban
distractions, creates a focused academic atmosphere
while maintaining connectivity to Morocco’s economic
and political hubs. Overall, Al Akhawayn University’s
spatial design supports academic excellence, cultural
identity, and environmental sustainability, making it a
model for modern higher education in North Africa.

The diagram for Al Akhawayn University in Ifrane,
Morocco (Fig. 8) shows that Technological
Advancements lead in Total Mentions with
approximately 30%, followed by Sustainability at 25%,
Functionality & Accessibility at 20%, Integration of
Traditional & Modern at 16%, and Aesthetic Appeal at
10%.

In the Percentage of Mentions, Technological
Advancements again stands out at 28%, followed by
Sustainability at 23%, Functionality & Accessibility at
18%, Integration of Traditional & Modern at 15%, and
Aesthetic Appeal at 14%. For positive reviews,
Technological Advancements leads with 20%, followed
by Sustainability at 18%, Aesthetic Appeal at 10%, while
Integration of Traditional & Modern and Functionality &
Accessibility are both around 10%. Regarding negative
reviews, Technological Advancements and Functionality
& Accessibility are the highest, both at about 10%, while
Sustainability, Integration of Traditional & Modern, and
Aesthetic Appeal hover around 6%.

Overall, Technological Advancements receive the
most attention, both in mentions and positive reviews,
while Aesthetic Appeal remains the least emphasized

aspect across the metrics.
Al Akhawayn University
Ifrane, Morocco
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Fig. 8 — Range of mentions of different categories of
Al Akhawayn University (own work, using the photo
from [20]).

The Faculty of Sciences and Technologies (FST) in
Fez, Morocco features a functional and technology-driven
spatial design tailored to scientific research, engineering,
and applied sciences. Located in Fez, a historic academic
and cultural center, the campus integrates modern
laboratories, lecture halls, and research facilities to support
advanced studies in fields like engineering, physics,
chemistry, and computer science. The spatial organization
prioritizes efficient movement and accessibility, with
interconnected academic buildings, specialized research
centers, and student workspaces designed to foster
collaboration. The campus layout includes well-equipped
laboratories, computer rooms, and experimental workshops,
ensuring hands-on learning experiences. Green spaces, open
courtyards, and recreational zones enhance the academic
environment, providing areas for relaxation and informal
discussions. Additionally, the faculty integrates digital
learning technologies and sustainable infrastructure, such as
energy-efficient buildings and eco-friendly campus
initiatives. Proximity to industrial and technological zones
in Fez strengthens partnerships between academia and
industry, offering students opportunities for internships and
applied research. Overall, the spatial design of FST Fez
promotes scientific innovation, practical learning, and
interdisciplinary collaboration, reinforcing its role as a key
institution for technological advancement in Morocco.

The diagram for the Faculty of Sciences and
Technologies (FST) in Fez, Morocco (Fig. 9) reveals that
Sustainability has the highest Total Mentions at 30%,
followed by Functionality & Accessibility and Aesthetic
Appeal, both around 22%, and Technological

Advancements at 20%, while Integration of Traditional

& Modern is the least mentioned with 10%.

(FST) Faculty of Sciences and
Technologies, Fez Morocco
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Fig. 9 — Range of mentions of different categories of
FST University, own work ,using the photo from[21].

In the percentage of mentions, Sustainability again
leads with about 27%, followed by Functionality &
Accessibility and Aesthetic Appeal at 20% each, and
Technological Advancements also at 20%, while
Integration of Traditional & Modern lags behind with
9%. For positive reviews, Sustainability maintains its
lead with 25%, while Aesthetic Appeal and
Technological Advancements share 18%, followed by
Functionality & Accessibility at 10% and Integration of
Traditional & Modern with 10%. Regarding negative
reviews, Functionality & Accessibility has the highest
share at 12%, followed by Aesthetic Appeal at 7%,
Technological Advancements at 5%, Sustainability at
5%, and Integration of Traditional & Modern with the
lowest at 4%.

Overall, Sustainability consistently dominates
across categories, while Integration of Traditional &
Modern remains the least emphasized aspect throughout
the diagram.

The analysis of the diagrams from the five
universities—National University Odessa Maritime
Academy (Ukraine), University of Hamburg (Germany),
Al Akhawayn University in Ifrane (Morocco), and
Faculty of Sciences and Technologies (FST) in Fez,
Morocco)—reveals distinct trends in the perception of
key aspects like sustainability, integration of traditional
and modern elements, aesthetic appeal, technological
advancements, and functionality & accessibility.

Sustainability consistently emerges as a dominant
theme across all universities, with the University of
Hamburg standing out with the highest mentions (around
35%), followed closely by FST Fez and Al Akhawayn
University. Technological advancements also receive
considerable attention, particularly at Al Akhawayn
University, which leads with around 30% in total
mentions. In contrast, Integration of Traditional &
Modern tends to receive lower recognition across most
institutions, except for Odessa Maritime Academy,
where it is relatively prominent.

When it comes to positive reviews, sustainability
consistently performs well across the board, especially in
Hamburg and Fez, reflecting a shared global emphasis on
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environmentally conscious practices. Functionality &
Accessibility and Aesthetic Appeal also receive
substantial positive feedback in Hamburg and Odessa,
indicating a balance between usability and visual appeal.

Regarding negative reviews, FST Fez records the
highest percentage, primarily for Functionality &
Accessibility, while Hamburg University maintains the
lowest negative sentiment, suggesting a strong overall
performance.

In short, while each institution shows strengths in
different areas, Sustainability emerges as a universally
valued attribute, followed by  Technological
Advancements. Odessa Maritime Academy shows a
notable focus on blending traditional and modern
elements, while Hamburg University excels in both
positive reviews and overall balance across all categories.
Moroccan institutions display a stronger emphasis on
Technological Advancements, with Al Akhawayn
University particularly standing out in that regard.

Each institution adopts technology uniquely—
OSACEA and NUOMA prioritize academic resources,
while Al Akhawayn University and FST focus on
sustainable design elements. Patterns indicate that tech-
driven spaces foster greater engagement, collaboration,
and comfort among users. Surveys reflect high
satisfaction with tech-enhanced environments, with users
favoring spaces that balance technology with comfort
and accessibility.

Architectural characteristics also vary based on
regional needs and institutional priorities. OSACEA and
the University of Hamburg are recognized for their
innovative designs that blend traditional and modern
architectural themes with a strong emphasis on
sustainability. NUOMA and Al Akhawayn University
excel in heritage preservation, demonstrating
architectural respect for historical elements while
fulfilling contemporary academic requirements. FST Fez
stands out for its technology integration and commitment
to sustainability, adopting a practical architectural style
focused on functionality.

Overall, the analysis underscores how educational
institutions around the world design their spaces to reflect
regional cultural values, environmental concerns, and
technological advancements. Institutions  that
successfully balance traditional aesthetics with modern
functionality tend to receive more positive reviews across
various categories. In contrast, challenges often arise
when innovation or sustainability efforts conflict with
heritage preservation or practical functionality.

Conclusions

The crisis of access to modern educational
complexes stems from architectural barriers that limit
inclusivity, adaptability, and functionality. Many
institutions suffer from rigid layouts, insufficient ramps,



inefficient circulation spaces, and a lack of universally
accessible facilities, which create obstacles for students
with disabilities and hinder overall accessibility. These
challenges are compounded by outdated building designs
that do not accommaodate evolving pedagogical methods,
technological advancements, or the diverse needs of
contemporary students. The failure to integrate
accessibility-focused architecture results in educational
environments that are restrictive rather than supportive,
limiting opportunities for learning, collaboration, and
personal development.

To overcome these challenges, educational
architecture must integrate flexible and adaptive learning
spaces that allow for modular, multifunctional designs
supporting diverse teaching methods, collaboration, and
technological ~advancements. Institutions  should
prioritize classroom layouts that can be easily
reconfigured, allowing for individual, small group, and
large group interactions while maintaining accessibility
for all students. Universal design principles should be
emphasized, incorporating step-free access, widened
corridors, automated doors, ergonomic furniture, and
assistive technologies such as braille signage, voice-
command systems, and hearing loop installations to
ensure inclusivity for students with disabilities. The need
for architectural inclusivity extends beyond classrooms
to libraries, auditoriums, sports facilities, dormitories,
and common areas, ensuring that every space within an
educational complex is designed with accessibility in
mind. Additionally, the integration of green and open
spaces can significantly enhance student well-being,
providing alternative learning environments that foster
creativity, relaxation, and social interaction.
Thoughtfully designed outdoor spaces, including sensory
gardens, shaded courtyards, and multi-use recreational
zones, promote mental health and encourage informal
learning experiences. Smart campus solutions, such as
sensor-based navigation, digital wayfinding, and
intelligent classroom management systems, can further
bridge accessibility gaps, ensuring seamless movement
and personalized learning  experiences.  These
technologies can assist students with mobility
impairments by offering real-time navigation assistance
and automated scheduling systems to optimize space
usage.

Furthermore, sustainability must be a core
consideration, with architectural strategies emphasizing
natural lighting, passive ventilation, energy-efficient
infrastructure, and the incorporation of renewable energy
sources such as solar panels and green roofs to reduce
operational costs and promote environmental
responsibility. Sustainable materials and energy-efficient
building designs not only contribute to lower carbon
footprints but also improve indoor air quality, thermal
comfort, and overall user experience.

Apximexkmypa ma micmoody0y8anns

By embracing these architectural interventions,
educational institutions can transform their spaces into
inclusive, engaging, and future-ready environments that
accommodate diverse student needs, foster academic
success, and promote holistic development. An effective
educational complex should function as more than just a
collection of classrooms — it should be a dynamic,
interactive, and supportive ecosystem that encourages
innovation, creativity, and social interaction while
ensuring that modern education is accessible to all
individuals regardless of physical, economic, or
geographical constraints. Only through a comprehensive
and thoughtful architectural approach can educational
institutions bridge the accessibility gap and create truly
equitable learning environments that empower students
to reach their full potential.
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Cyyacna ocgima 6uxoOumsv 3a mexci mpaouyilinoco HABYANLHO20 NPOYeCy, BKIOUANOYU MAKI acneKmu, 5K
Komgpopm, docmynnicme ma inmecpayis yugposux mexnonoziu. OOHAK 0CEIMHI KOMAIEKCU YACTO CIMUKAIOMbCA 3
npobaemamu 3acmapinoi iHgpacmpykmypu, HeOOCMamHboi KilbKOCMI COYIANbHUX MA PeKpeayiliHux npocmopis, d
Makooic crabkoi inmezpayii cyuacHux mexHoaoeill, Wo He2amusHoO GNIUBAE HA PIBEHb 3AIYYEHOCMI CMYOeHmie ma
AKicmb HasuanwbHo2o npoyecy. Kpim moeo, negionogionicms 0c8imHix npocmopie CyuyacHum nompedam cmyoenmis
ma 8UKIA0AYI8 CMBOPIOE NepeuKoou 0isi eqheKMUBHO20 HABYAHHS MA B3AEMOOIL.

Y cmammi ananizyiomvcs ocnoeHi npobremu, wjo NEPeuKooNcaioms eOeKmusHOMY QYHKYIOHYBAHHIO
HABYANbHUX 3aK1A0I8. BUKOPUCTNOBYIOYU 3MIUUAHY MEMOO0I02110, WO MICMUMb KOHMEHM-AHAN3 8i02YKi6 CIYOeHmis,
npoOCMOpPOBUIl AHANI3 HABYANLHUX 3AKIAOIE MA BUEUEHHS Nepedosux apXimexkmypHUux i mexHONOSIYHUX piueHb )
WKONAX ma YHieepcumemax pIi3HUX KpaiH, asmopu O00Caioxcyroms, sKi axmopu Haubitbuie 6niusaomev Hd
docmynnicms ma egexmusnicms ocgimuix npocmopis. Ocobaugy yeazy npudineHo inmeepayii eKoi02i4Ho CMauux
Pplwiens, Wo CRpUsiioms 3MEHUWEHHIO He2aMUBHO20 BNIUBY 0Y0igelb Ha OOBKINLIS, A MAKOJIC PO YUPPOBUX MEXHONO2I
Y NOKPAWeHHI HABYATILHO20 NPOYecy.

Jocnioacenns oxonmoe ananiz maxux Haguanvhux 3axnadis, ax Green School Bali, AltSchool, High Tech High
ma Waldorf School, sxi odemoncmpyiomov ycniwmi apximekmyphni U mexuonoziuni innosayii. Kpim moeo,
posensoaiomsbcs yHigepcumemu, exaoyarouu I ambypsvkui yuigepcumem, Yuisepcumem Anv-Axaeaiin, Odecbky
Odepoicagny axademito Oyoienuymea ma apximekmypu ma Hayionanvnuil ynieepcumem «Oodecvka MopcvKa
akaoemisy, wo 003805€ OYIHUMU 3HAYYWICb eKOI02IYHOI cmillkocmi, yugposux piueHb ma OOCMYRNHOCMI Y
CMBOPEHHI CYHACHO20 HABUAIbHO20 NPOCmMOopy. HocniodicenHs makodic NOKA3yeE, Wo YHIBEPCUMENCbKI KAMNYCU, 5Ki
BKIIIOUAIOMb CRIIbHE NPOCMOPU 015l HeOPMAIbHO20 HAGYAHHS, CHPUSIOMb RIOBUUEHHIO DIGHS G3AEMOOII MidC
CMYOeHmaMu, Wo NO3UMUBHO BNIUBAE HA IXHIO AKAOeMIUHY YCRIWHICMb.

Peszynomamu 0ocriodicenns niomeepoducyiomnv, wo a0anmueHi HA8UAIbHI NPOCMOPU, THMeSPAYis «PO3YMHUX»
MEeXHOI02IU, CMBOPEHH S CRITbHUX 30H MA 6UKOPUCMAHHS 3€/1eHOT IHDPACmPYyKmMypu 3HAYHO NOKPAULYIOMb AKAOEMIUHL
docsieHenns ma 00opooym cmyoeumis. Oxpemy yeacy NpuodileHo NUMAHHAM THKTIO3UGHOCI MaA apXimeKmypHoi
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Apximexkmypa ma micmo0yoysanns

docmynHocmi, SKi 3a0e3neyyromov pieHi MOJNCIUBOCMI ONsi 6CIX Kamezopil CmyOeHmie, GKIYawyu ocih 3
obmedxncenumy  Qisuunumu  moociugocmamu. Taki oceimui npocmopu 0onomazaioms CmMEOpUmMmu Kom@popmue
cepedosuuje, o CNpUse K aKkademMivsHOMy PO3GUIMKY, MAK i NCUXOA02IYHOMY OIA20NONYYYI0 CIYOeHmIg.

Y niocymxy, sanpononosana apximexmypHa KOHYenyiss cnpusc pospodyi HAGYANbHO20 cepedosuwld, o
basyemvca HA NPUHYUNAX CMINKO20 PO3GUMKY, NPOCMOPOBOI egheKmueHocmi ma CmyOeHmo-opicHMoBaAHUX
mexHo02iax. Bnposaodsicenna yux nioxo0ig 003601ums n000IAMU pO3pu8 y 00Cmyni 00 oceimu ma cmeopumu Oiibiu
3anyuene, cnpageoauge i epekmugHe axademiune cepedosuiye Maudymnbo20. 3acmocy8anis nepedosux piuiens y
cpepi oceimuboi apximexmypu donomooice He auuie RIOGUWUMU AKICIb HABYANHA, A U CNpUsmume QopmyS8anHio
HOB020 NOKONIHHA CReyianicmia, AKi npayiosamumyms y KOMQOPMHUX Ma CYYACHUX YMOBAX.

Kniouogi cnosa: axademiunuii yeump, 3anyueHHs CMYyOeHmis, OOCHMYNHICMb, HAGUATbHE cepedosuuye,
CmitiKicmby, apximeKkmypHe npoeKmy8aHHsi.
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