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The design of educational spaces for elementary schools, as a critical
challenge in future architecture, has gained significant importance amidst
rapid changes in technology, culture, and educational needs. This study
aims to identify the key drivers influencing the design of these
spaces.This research seeks to identify and analyze the driving forces
affecting the design of future educational spaces for elementary schools,
offering strategies to address future educational, social, cultural, and
architectural demands. This study employs a qualitative futures research
approach, classified as descriptive-analytical and applied in terms of
purpose. Initially, influential factors were identified and categorized
through a library-based review of books and articles. Subsequently, two
rounds of surveys were conducted using questionnaires and expert panels.
In the first round, elementary school teachers, as education specialists,
provided insights on potential future changes. In the second round,
architectural experts analyzed the interrelationships between factors by
completing a cross-impact matrix. Data analysis was performed using the
MICMAC software. Results indicated that the key drivers include
integration with cultural elements, green spaces blended with nature,
complex and irregular forms, low-rise structures surrounding a central
courtyard, digital and modular facades, utilization of roofs and terraces,
modular and flexible floor plans, and supportive and caregiving spaces.
These drivers have the most significant influence on shaping future
educational spaces. The analysis of drivers suggests that the design of
future schools should emphasize national and cultural identity, foster
connections with nature, incorporate flexibility and innovation in design,
and integrate technology with social values.
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Extended Abstract

Introduction

Educational systems are tasked with preparing
generations for an increasingly complex and
transformative future. In architecture and urban
planning, the design of educational spaces has
become a vital challenge, requiring solutions that
address both current and future needs.
Elementary schools, as the first formal stage of
education for children aged 6 to 12, play a critical
role in laying the foundation for cognitive, social,
and ethical development. These schools must
adapt to advancements in  teaching
methodologies, technologies, and cultural
expectations while fostering creativity, critical
thinking, and community engagement.

The rapid evolution of technologies like artificial
intelligence, virtual reality, and the Internet of
Things has redefined how students interact with
learning environments. Moreover, the integration
of sustainable practices is essential, especially in
regions facing environmental and economic
challenges. Futures studies provide a structured
approach to identifying these drivers by
analyzing trends and envisioning multiple
scenarios. This research aims to explore the key
factors influencing the design of future
educational spaces for elementary schools,
offering a framework to optimize these spaces for
both learners and educators.

This study aims to answer the question: What are
the key drivers influencing the design of future
elementary school educational spaces? By
addressing this, the research seeks to propose
practical solutions that meet the needs of future
generations, enhance learning experiences, and
reflect societal values.

Methodology

The methodology adopted in this research is
qualitative foresight, employing a descriptive-
analytical approach with an applied objective.
Data collection was conducted through library
research and expert consultations. Two groups of
specialists  contributed: elementary school
teachers and architectural experts. The first phase
involved distributing semi-structured
guestionnaires among 18 teachers. Participants
were asked to imagine educational spaces 20

years into the future, considering evolving
teaching methods, technological advancements,
and the changing needs of students. Their
responses were analyzed to identify preliminary
factors influencing educational space design.

In the second phase, a refined questionnaire was
distributed among 15 architectural experts. Using
the Cross-Impact Matrix technique, these experts
evaluated the influence and dependency of each
factor by assigning scores. The analysis was
conducted using MICMAC software, which is
widely recognized for identifying key variables
in complex systems. This tool helped pinpoint
primary drivers by analyzing direct and indirect
interrelations among the identified factors. Rows
in the matrix represented influencing variables,
while columns indicated influenced variables,
enabling a comprehensive assessment of each
factor’s significance.

The selection of teachers and architects was
deliberate, given their complementary roles in
shaping educational spaces. Teachers, as
education specialists, have a deep understanding
of students' needs and the future of learning
methodologies. Architects, on the other hand,
possess the technical expertise to translate these
insights into functional and innovative designs.
This interdisciplinary collaboration enriches the
research by integrating pedagogical and
architectural perspectives.

Despite its strengths, the study faced limitations.
Sampling bias may have arisen due to the small
and specific sample size. Qualitative methods
introduced subjectivity, as responses reflected
personal  experiences and  viewpoints.
Additionally, the speculative nature of foresight
research limits the ability to predict future
changes accurately. These limitations highlight
the need for caution when generalizing findings.

Results and Discussion

The results of this study reveal critical shifts in
the design of future educational spaces,
emphasizing the interplay of cultural,
technological, and environmental factors.
Complex and non-regular architectural forms
reflect a shift toward innovative and parametric
designs that adapt to dynamic educational and
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technological demands. These forms not only
enhance visual appeal but also support
functionality and flexibility, making them well-
suited for future learning environments. This
approach resonates with Iran’s rich architectural
heritage, which often features geometric and
conceptual complexity.

Technological advancements are also reshaping
the design of educational spaces. The use of
intelligent, modular, and adaptable facades offers
unprecedented opportunities for innovation.
Digital panels enable customizable and dynamic
designs that respond to environmental and
functional changes. These advancements ensure
that school buildings remain relevant and
efficient in the face of evolving needs.

Another prominent driver identified is the
integration of green spaces and nature. Designing
educational environments that foster interaction
with the natural world helps bridge the gap
between humans and their surroundings. Green
spaces enhance environmental quality, support
informal learning, and promote students” mental
well-being. Such designs align with global trends
toward sustainability while addressing the
unique challenges of developing nations.
Lowe-rise structures centered around courtyards
are another recurring theme in the findings. Such
designs evoke a sense of nostalgia for traditional
Iranian schools while promoting community
interaction and  accessibility.  Courtyards
facilitate open communication among students,
teachers, and the community, fostering a
collaborative atmosphere conducive to learning.
Cultural integration is a key factor in the design
of future educational spaces, emphasizing the
importance of embedding national identity,
traditional symbols, and architectural patterns
into school designs. This can be achieved
through strategies such as using local materials,
incorporating Iranian architectural motifs, and
creating spaces that reflect cultural and historical
values. Central courtyards with elements like
gardens and water features further enhance
students’ sense of belonging and create warm,
meaningful environments. Schools designed to
serve both educational and community
purposes—by including facilities such as small
theaters, art galleries, or craft workshops—not
only strengthen the connection between schools,

families, and the community but also act as hubs
for cultural and artistic activities. Such designs
foster social connections and ensure the
intergenerational transmission of cultural values,
enriching the educational experience while
rooting it in a sense of identity and heritage.

The findings further emphasize the importance of
modular and flexible layouts in accommodating
diverse teaching methods and technological
integration. Moving away from rigid, uniform
designs, these layouts create dynamic and varied
spaces that stimulate creativity and enhance
educational interactions. Supportive
environments for activities such as gamification,
3D printing, and programming foster personal
growth and skill development. These spaces
encourage informal learning and play, ensuring a
holistic educational experience.

Conclusion

The findings are consistent with previous studies,
particularly in terms of the key factors
influencing educational space design, while also
offering unique insights into the future trends
shaping elementary school spaces. By
emphasizing cultural integration, the study
underscores the importance of embedding
identity elements in educational environments.
Schools are not just functional spaces but also
social and cultural hubs that reflect collective
values.

This study highlights the need for a forward-
thinking approach to educational architecture,
where emerging technologies complement
cultural and environmental considerations. By
integrating  foresight methodologies  with
architectural expertise, the research provides a
comprehensive  framework for  designing
educational spaces that are efficient, adaptable,
and culturally enriched.

The results serve as a model for progressive
educational design in Iran and similar contexts,
demonstrating how schools can address both
current and future challenges while reinforcing
societal values. This research underscores the
potential of interdisciplinary collaboration in
creating spaces that nurture the next generation,
ensuring they are prepared for the complexities
of the future.
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