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Abstract:

This study aimed to investigate the impact of biophilic architecture on enhancing the design quality of educational complexes for primary
school children in Shiraz, with particular emphasis on the perceptions of educational instructors and parents. This applied field-analytical
study adopted a qualitative approach. The research setting included several primary schools in Shiraz with natural facilities and green spaces
as well as schools lacking adequate open spaces and natural elements. Using purposive sampling, 30 participants, including 20 educational
instructors and 10 parents, were selected. Data were collected through structured interviews comprising 30 questions addressing educational
environmental quality, children’s connection with nature, psychological calmness, learning, concentration, social interaction, and direct
experiences of natural elements. The interviews were transcribed and analyzed using MAXQDA through coding, categorization, and thematic
analysis. Frequencies and percentages were also used to determine the relative prominence of the extracted themes. Data analysis indicated
that learning in natural spaces was the most prominent dimension of biophilic architecture, accounting for 54.0%, followed by affinity and
friendship with nature at 38.0%, while psychological calmness in nature and direct connection with nature each accounted for 35.0%.
Comparative analysis showed that nature-oriented schools demonstrated more favorable patterns in psychological calmness, interest in
attending school, concentration, participation in learning, social interaction, environmental exploration, and reduced restlessness. Usable
green spaces for learning, direct contact with nature, natural daylight, semi-open learning environments, and educational gardens emerged as
the highest-priority design interventions. Biophilic architecture can improve the educational, psychological, cognitive, and social quality of
primary school environments by integrating nature into children’s everyday learning experiences; therefore, nature should be considered an
integral functional and spatial component of school design rather than a merely decorative feature.
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Extended Abstract

Educational environments are not merely physical containers in which formal instruction occurs; rather, they function as
active components of children’s cognitive, emotional, social, and behavioral development. This role is particularly important
at the primary-school level because children spend a considerable portion of their daily lives within school settings and interact
continuously with classrooms, corridors, courtyards, common areas, semi-open spaces, and outdoor environments.
Consequently, the architectural quality of schools can influence children’s sense of safety, comfort, belonging, concentration,
curiosity, social interaction, and motivation to participate in learning activities. Contemporary approaches to educational
architecture increasingly emphasize the need to move beyond conventional functional planning and to create environments that
respond to the psychological, sensory, developmental, and experiential needs of learners (1). Within this framework, biophilic
architecture has emerged as an influential approach capable of reconnecting users with natural systems and incorporating nature

into the everyday experience of educational environments (2).
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Biophilic design is based on the premise that human beings possess an inherent tendency to establish meaningful
relationships with nature and living systems. In architecture, this relationship can be reinforced through direct experiences of
nature, including vegetation, natural light, fresh air, water, natural materials, and views of landscapes, as well as through indirect
experiences such as organic patterns, natural textures, spatial variability, and nature-inspired forms. In educational buildings,
these strategies are increasingly regarded as more than decorative interventions. They can become part of the learning
infrastructure by improving environmental comfort, reducing psychological stress, stimulating curiosity, supporting restoration
from cognitive fatigue, and creating more engaging environments for students (3). Evidence synthesized across studies of
biophilic schools suggests that integrating natural features into educational environments can contribute to student well-being,
environmental satisfaction, health, and learning-related outcomes when such features are systematically incorporated into the
spatial organization of schools (4).

The importance of biophilic architecture is especially pronounced during childhood because learning at this stage is strongly
associated with sensory experience, movement, observation, play, exploration, and direct interaction with the surrounding
environment. Nature-oriented educational spaces can therefore extend the learning process beyond the conventional classroom
and provide opportunities for experiential and inquiry-based education. Previous research has indicated that applying biophilic
architectural principles to educational environments may enhance children’s naturalistic intelligence by exposing them to living
systems and opportunities for observing and understanding natural phenomena (5). Biophilic learning environments have also
been associated with improved opportunities for social interaction and the development of social competencies through varied
spatial experiences (6). Accordingly, nature in a school environment can simultaneously function as an educational resource, a
psychological support mechanism, and a setting for social engagement.

Recent research has increasingly emphasized the importance of considering children’s own environmental preferences in
the design of primary schools. Children may perceive, prioritize, and experience biophilic elements differently from adults,
architects, or school administrators. Studies focusing on children’s preferences have shown that direct, accessible, and
interactive contact with natural environments is particularly important in creating meaningful biophilic experiences (7). Nature
is therefore most effective when it is not simply visible but can be experienced through movement, touch, observation,
exploration, and participation (8). Similarly, spatial evaluations of primary schools suggest that biophilic quality is
multidimensional and depends on the coordinated presence of natural light, vegetation, access to outdoor environments, natural
materials, views, and opportunities for active engagement with nature (9).

The psychological implications of this approach are also significant. Biophilic environments can potentially support
emotional restoration, reduce tension, and improve the perceptual experience of school spaces. Recent investigations of school
common areas have identified relationships between biophilic design and users’ perceptual and physiological responses,
highlighting the importance of incorporating nature into spaces beyond formal classrooms (11). Research addressing the
intersection of architecture, sustainability, and psychology similarly emphasizes that built environments designed in accordance
with human psychological needs can contribute to greater comfort and well-being (12). Moreover, natural elements within
educational environments may influence attention, productivity, and environmental satisfaction, as demonstrated in studies
examining biophilic study settings (13).

Nature-based learning opportunities are also possible in schools facing spatial constraints. Studies of confined urban schools
indicate that limited land availability does not necessarily prevent the development of meaningful interactions with nature.
Small gardens, semi-open spaces, green views, planted areas, and carefully designed outdoor learning zones can provide

children with opportunities for nature-based learning even within dense urban contexts (16). Likewise, practical toolkits for
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existing schools demonstrate that interventions such as improving daylight access, introducing vegetation, strengthening visual
connections with outdoor spaces, and creating small-scale natural environments can improve the quality of existing educational
buildings without requiring complete reconstruction (17). These strategies are particularly relevant to cities in which many
existing schools were not originally designed according to biophilic principles.

Biophilic design also intersects with broader issues of sustainability, environmental quality, and healthy building design.
Nature-based interventions have been associated with improvements in the perceived and functional quality of indoor
environments, including indoor air quality (14). Systematic reviews of indoor biophilic design in educational settings similarly
emphasize the combined contribution of plants, natural materials, daylight, views, and environmental variability to users’
comfort and learning experience (15). Biophilic elements can additionally communicate environmental values through visible
sustainability cues, thereby reinforcing users’ awareness of ecological design strategies (18). In this sense, the incorporation of
nature into schools may have both direct experiential effects and indirect educational implications related to environmental
awareness.

The growing interest in flexible and informal learning environments further reinforces the relevance of biophilic
architecture. Adaptable nature-oriented spaces can promote comfort, inspiration, choice, and participation by allowing users to
engage with the environment in different ways (19). Research on vertical schools has also demonstrated the importance of
mediated, semi-open, and transitional spaces in supporting well-being, physical activity, and informal learning (22).
Contemporary educational architecture therefore increasingly conceptualizes the school as an interconnected learning
ecosystem in which classrooms, courtyards, circulation areas, gardens, terraces, and common spaces collectively shape the
learner’s experience (20). Biophilic principles can provide a coherent framework for integrating these components while
simultaneously addressing educational, psychological, environmental, and spatial objectives.

In this context, primary schools in Shiraz provide an appropriate setting for examining the perceived contribution of nature-
oriented architecture to educational quality. The city’s climatic and environmental characteristics, together with its historical
association with gardens and green spaces, create opportunities for integrating biophilic principles into educational architecture.
Nevertheless, the existence of natural potential does not necessarily ensure its effective incorporation into school design. It is
therefore necessary to examine how teachers and parents perceive the influence of natural spaces on children and to identify
which dimensions of biophilic environments are considered most important. Accordingly, the present study aimed to investigate
the impact of biophilic architecture on enhancing the design quality of educational complexes for primary-school children in
Shiraz, with particular emphasis on the perceptions of educational instructors and parents.

Methods and Materials

This applied field-analytical study employed a qualitative approach to investigate the perceived effects of biophilic
architecture on the quality of primary-school environments in Shiraz. The research field included several primary schools
characterized by different degrees of access to natural environments. Schools with nature-oriented characteristics were selected
because they included features such as usable open spaces, vegetation, green courtyards, opportunities for outdoor learning,
visual access to natural elements, and possibilities for direct interaction with nature. In contrast, several schools with limited
or inadequate open spaces and minimal natural features were also included to provide a comparative basis for understanding
differences in users’ experiences.

The study sample consisted of 30 participants selected purposively on the basis of their direct experience with primary-
school children and school environments. Of these participants, 20 were educational instructors and 10 were parents.

Educational instructors were included because of their continuous observation of children’s learning behavior, attention,
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interaction, emotional responses, and participation within the school environment. Parents were included because of their
knowledge of their children’s attitudes toward school, emotional responses, behavioral changes, and experiences in relation to
natural and non-natural educational settings.

Data were collected through structured interviews consisting of 30 questions. The interview framework addressed several
dimensions related to biophilic educational design, including learning in natural spaces, children’s affinity with nature,
psychological calmness, direct sensory experience of natural elements, concentration, motivation to attend school, social
interaction, reduction of restlessness, creativity, curiosity, environmental comfort, and sense of belonging. Participants were
also encouraged to describe their observations of children in schools with and without access to meaningful natural spaces.

The interviews were transcribed, organized, and analyzed using MAXQDA software. The analytical process involved
repeated reading of the interview material, identification of meaning units, initial coding, conceptual grouping of similar codes,
and development of broader categories and themes. Descriptive frequencies and percentages were subsequently calculated to
identify the relative prominence of the principal themes. Comparative interpretation was also conducted to examine differences
between nature-oriented schools and schools lacking adequate natural environments.

Findings

The sample included 30 participants, comprising 20 educational instructors, representing 66.7% of the participants, and 10
parents, representing 33.3%. Qualitative coding demonstrated that the perceived influence of biophilic architecture was
multidimensional and involved educational, emotional, experiential, cognitive, social, and place-related outcomes.

Among the principal themes, learning in natural spaces received the highest level of emphasis, being identified by 54.0% of
participants. This finding indicated that participants primarily valued nature when it was actively integrated into educational
activities rather than functioning merely as a visual component of school design. Participants described natural environments
as supporting observation, experiential learning, active participation, exploration, and more tangible forms of learning.

Affinity and friendship with nature constituted the second most prominent theme and was identified by 38.0% of
participants. This theme reflected the perceived contribution of natural school environments to children’s emotional connection
with vegetation, outdoor spaces, and living systems. Psychological calmness in nature was reported by 35.0% of participants,
while direct connection with and experience of nature was also identified by 35.0%. Increased concentration and attention
accounted for 30.0% of the responses, followed by increased motivation to attend school at 27.0%. Strengthened social
interaction and reduced tension or behavioral restlessness were each identified by 23.0% of participants. Increased creativity
and curiosity accounted for 20.0%, while feelings of safety and attachment to the school environment were identified by 17.0%.

Comparative analysis indicated consistently more favorable perceptions of schools possessing natural spaces than of schools
lacking such environments. On a five-point evaluative scale, psychological calmness reached a mean of 4.51 in nature-oriented
schools compared with 2.96 in schools lacking suitable natural spaces. The tendency to explore and experience the environment
produced a mean of 4.47 compared with 2.91. Interest in attending school was rated at 4.42 in nature-oriented schools and 3.08
in non-nature-oriented schools. Active participation in learning had corresponding means of 4.36 and 3.05, while reduced
behavioral restlessness was rated at 4.33 and 2.87. Concentration during educational activities reached 4.29 in nature-oriented
schools compared with 3.12, emotional connection with the school reached 4.25 compared with 3.01, and social interaction
with peers reached 4.18 compared with 3.24.

The findings further showed that the educational dimension was the most prominent overall aspect of biophilic design,
accounting for 54.0%, followed by connection with nature at 38.0%, the emotional-psychological dimension and direct

experiential dimension at 35.0% each, the cognitive dimension at 30.0%, the social dimension at 23.0%, and place attachment
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at 17.0%. Regarding specific architectural interventions, the creation of usable green spaces for educational activities received
the highest mean importance score of 4.71, followed by opportunities for direct contact with nature at 4.63, extensive use of
natural daylight at 4.56, provision of semi-open learning spaces at 4.49, educational gardens at 4.45, direct views of greenery
from classrooms at 4.38, use of natural materials at 4.26, quiet restorative spaces adjacent to nature at 4.22, circulation routes
integrated with greenery at 4.16, and nature-inspired forms and patterns at 4.05.

Discussion and Conclusion

The findings demonstrate that biophilic architecture can contribute to the quality of primary-school design through several
interconnected pathways. The dominance of learning in natural spaces indicates that participants did not regard nature merely
as an aesthetic feature. Instead, its primary value was associated with its ability to become an active component of educational
activity. Natural environments appear to provide children with opportunities to observe, touch, move, investigate, and
participate, thereby extending the learning process beyond the boundaries of conventional classrooms.

The prominence of affinity with nature also suggests that repeated exposure to natural elements may help children develop
an emotional relationship with their surroundings. Such a relationship can transform the school environment from a purely
institutional setting into a meaningful place in which children develop familiarity, attachment, and environmental awareness.
The relatively high importance of psychological calmness further indicates that nature-oriented educational environments may
function as restorative spaces capable of moderating the cognitive and emotional pressures associated with formal schooling.

The equal prominence of psychological calmness and direct experience of nature is particularly important. It indicates that
successful biophilic design should simultaneously address emotional restoration and active environmental engagement. A
school that merely provides views of vegetation may offer some perceptual benefits, but an environment that permits children
to approach, touch, cultivate, observe, and use natural areas for learning is likely to provide a richer experience.

The comparison between schools with and without adequate natural spaces reinforced this interpretation. Every investigated
indicator was rated more favorably in nature-oriented schools. The largest advantages were observed in psychological
calmness, environmental exploration, interest in attending school, active participation, and reduced restlessness. These findings
indicate that biophilic architecture may influence not only how children perceive school but also how they behave and
participate within it. Consequently, natural environments should be considered part of the functional and pedagogical
infrastructure of primary schools.

The prioritization of specific design strategies provides practical implications for architectural planning. Usable green
learning areas, direct interaction with nature, natural daylight, semi-open spaces, educational gardens, and views of greenery
emerged as more important than nature-inspired forms and symbolic patterns. This hierarchy suggests that direct and functional
encounters with nature should take precedence over decorative representations of nature. Biophilic design in primary schools
should therefore emphasize accessible, experiential, and educationally usable natural spaces.

Overall, the study indicates that the quality of biophilic school design depends on the integration of nature into everyday
learning, movement, interaction, and emotional experience. Biophilic architecture should not be treated as an optional visual
enhancement added after the primary spatial organization of a school has been determined. Instead, it should be incorporated
from the earliest stages of design through the coordinated planning of classrooms, courtyards, gardens, circulation spaces, semi-
open areas, daylight access, views, and natural materials. Such an approach can transform the school into an integrated learning
environment that supports children’s educational engagement, emotional calmness, cognitive stimulation, social interaction,

and attachment to place. The study therefore concludes that incorporating biophilic principles into the design and renovation
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of primary schools in Shiraz can provide an effective strategy for enhancing the overall quality of educational environments

and creating spaces that are more responsive to children’s developmental, psychological, and experiential needs.

References

1. Vezhbovska L, Boltenkov A, Vaskialite V, Lopukhova N, Dementovych T. Global Trends in Educational Environment Design: From
Cultural Dimensions to Innovations. Research Journal in Advanced Humanities. 2024;5(1).

2. Gray F. Designing Thriving School Ecosystems: The Synergy of Biophilic Design, Wellbeing Science, and Systems Science.
Architecture. 2024;4(3):594-612.

3. Fisher K. The biophilic school: A critical synthesis of evidence-based systematic literature reviews. Architecture. 2024;4:457-78.
4. Fisher K. The Biophilic School: A Critical Synthesis of Evidence-Based Systematic Literature Reviews. Architecture. 2024;4(3):457-
78.

5. Gholamzadeh A. Application of Biophilic Architecture in the Design of Educational Environments to Enhance Naturalistic
Intelligence Based on Gardner's Theory. Applied Research in Technical and Engineering Sciences. 2023;8(32).

6. Rajabipour F, Delshad Siahkali M. An Inquiry into Responsiveness to the Emergence of Social Competence in Adolescents' Learning
Environments Influenced by Types of Design Experiences in a Biophilic Approach. Educational Technology. 2020;14(3):723-38.

7. Ghaziani R. Re-thinking biophilic design for primary schools: Exploring children's preferences. Architecture. 2025;5(2):42.

8. Ghaziani R. Re-Thinking Biophilic Design for Primary Schools: Exploring Children’s Preferences. Architecture. 2025;5(3):42.

9. Chabok SH, Sorourkhah A, Edalatpanah SA. Spatial Evaluation of Primary Schools Using Biophilic Design Elements: A Multi-Criteria
Decision-Making Approach. Architecture. 2025;5(2):28.

10. Al-Alwan HAS. Impact of Biophilic and Technological Approaches on Enhancing Kindergarten Architecture. lop Conference Series
Earth and Environmental Science. 2025;1545(1):012096.

11. Kim JY, Park S-J. The Impact of Biophilic Design in School Common Areas on Perceptual and Physiological Responses. Buildings.
2026;16(10):1940.

12. Malhotra A. The Intersection of Psychology and Architecture Enhancing Well-Being Through Sustainable Design. International
Journal for Multidisciplinary Research. 2024;6(6).

13. Terblanche R, Khumalo D. The Impact of Biophilic Design In university Study Areas on Students' Productivity. Archnet-ljar
International Journal of Architectural Research. 2024;19(1):230-47.

14. Gomes M, Barreiros AM, Pinto |, Rodrigues A. Improving Indoor Air Quality in a Higher-Education Institution Through Biophilic
Solutions. Sustainability. 2025;17(11):5041.

15. Niu Y, Ma H. Indoor Biophilic Design for Higher Education Environments: A Systematic Mixed-Methods Review. Buildings.
2026;16(18):3665.

16. Isa FM, Grierson D. Supporting Nature-Based Learning Experiences Within Confined Urban Schools: The Study of a Primary School
in Glasgow, Scotland. lop Conference Series Earth and Environmental Science. 2025;1516(1):012005.

17. Leif K, Loftness V. A Toolkit of Biophilic Interventions for Existing Schools to Enhance Student and Faculty Health and Performance.
Architecture. 2024;4(2):445-56.

18. Hamilton EM, Shields R. If Green Walls Could Talk: Interpreting Building Sustainability Through Atmospheric Cues. Sustainability.
2025;17(9):3890.

19. Putrie YE, Samudro H. Adaptable Biophilic Design for Informal Learning Spaces: Cultivating Comfort and Inspiration for
Marginalized Communities. lop Conference Series Earth and Environmental Science. 2025;1439(1):012018.

20. Suster G, Popescu CA, lancu T, Popescu G, Ciolac R. The Synergy of Smart Campus Development With Smart City Policies and the
New European Bauhaus With Implications for Educational Efficiency. Sustainability. 2025;17(17):8078.

21. L.S SB. Biophilic Design in Campus Planning — A Critical Review. International Journal of Scientific Research in Engineering and
Management. 2024;08(10):1-6.

22. Salari EE, Westbrook N. Ascending to Well-Being Through Mediated Spaces: An Alternative to Informal Learning and Physical
Activity Environments in Vertical Schools. Architecture. 2024;4(3):613-38.

23. Yasar D, Erkartal PO. An Inquiry Into the Application of Biophilic Design Principles in Contemporary University Designs. 2024.

24, Hasanah U, Fitriaty P, Burhany NR. Reaching Sustainability Through Biophilic Architecture: Design of Online Game Addiction

Rehabilitation Facility for Children. lop Conference Series Earth and Environmental Science. 2026;1580(1):012035.



