Manifestation of Art in Architecture and
Urban Engineering

Systematic Review of the Components of Child-Centered
Educational Space Design Using the PRISMA Approach

1. Asma Nouri®: MA, Department of Architecture, Faculty of Architecture and Art, University of Guilan, Rasht, Iran
2. Ziba Nouri®*: Assistant Professor, Department of Educational Sciences, Payame Noor University, Tehran, Iran.

*Corresponding Author’s Email Address: z.nouri@pnu.ac.ir

How to Cite: Nouri, A. & Nouri, Z. (2026). Systematic Review of the Components of Child-Centered Educational Space Design Using the PRISMA
Approach. Manifestation of Art in Architecture and Urban Engineering, 4(2), 1-18.

Abstract:

The aim of the present study was to systematically review studies conducted on the design of child-centered educational spaces and to
identify, categorize, and explain the main components affecting the quality of these spaces. This study was conducted as a systematic review
based on the PRISMA reporting framework. The search for sources was carried out in the Scopus, Web of Science, ScienceDirect, Google
Scholar, SID, and Noormags databases within the time span of 2015 to 2025. The inclusion criteria consisted of original research studies,
systematic reviews, and meta-analyses published in reputable peer-reviewed journals that focused on children aged 3 to 12 years and on the
physical or spatial components of educational environments. The exclusion criteria included lack of relevance to the topic, duplication, low
credibility of the source, lack of access to the full text, and non-compliance with quality appraisal criteria. After identifying 461 articles, the
stages of duplicate removal, title and abstract screening, full-text review, and quality appraisal using the CASP checklist were performed,
and finally, 23 eligible articles were included in the final analysis. The data were analyzed using qualitative content analysis, thematic
synthesis, and MAXQDA software. The results of the inductive analysis and thematic synthesis showed that the design of child-centered
educational spaces is based on five fundamental components: spatial flexibility and diversity, connection with nature, safety and human scale,
sensory richness and stimulation, and identity formation and participatory capacity. Spatial flexibility and diversity were emphasized in all
selected studies and included cozy spaces, group spaces, movement-oriented spaces, and movable furniture. Connection with nature, safety,
and human scale were also introduced in most studies as key components for enhancing children’s calmness, concentration, place attachment,
and physical and psychological safety. Sensory richness and participatory capacity, as complementary dimensions, also played an important
role in stimulating curiosity, personalizing space, and strengthening children’s sense of ownership toward the educational environment. The
findings indicate that the design of child-centered educational spaces requires an integrated, interdisciplinary approach grounded in children’s
lived experiences. The simultaneous integration of spatial flexibility, nature-oriented design, safety, sensory richness, and children’s
participation can lead to the formation of environments that are safe, dynamic, motivating, and identity-enhancing. The resulting framework
can serve as a practical guide for architects, educational designers, school administrators, and education policymakers in designing and
redesigning children’s educational spaces.
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Extended Abstract

In recent decades, the conceptualization of childhood and the role of the built environment in children’s development,
learning, and socialization have undergone a profound transformation. Children are no longer understood merely as passive
recipients of instruction, but as active agents whose developmental needs, perceptual capacities, bodily scales, emotional
experiences, and spatial preferences must be considered in the design of educational environments. This paradigm shift has
directly influenced school architecture and educational space design, moving the field away from rigid, adult-centered, and
functionally standardized classrooms toward dynamic, flexible, participatory, and child-centered learning environments. In this
context, the learning environment is not merely a neutral container for educational activities; rather, it functions as an active
pedagogical agent that can support or constrain children’s cognition, creativity, movement, social interaction, emotional
regulation, and sense of belonging. The importance of this issue becomes clearer when considering that children spend a
substantial portion of their daily lives in schools and educational settings, making the physical environment a major
developmental context rather than a peripheral architectural concern (2, 3). Previous studies have shown that poorly designed
educational spaces may contribute to mental fatigue, reduced concentration, sensory overload, social withdrawal, stress, and
diminished academic performance, whereas evidence-informed environments can enhance motivation, curiosity, problem-
solving, attention, creativity, and positive peer interaction (1, 4, 28). Therefore, the quality of child-centered educational space
design should be understood as a strategic component of educational planning, school management, and learning policy,
particularly in relation to the alignment between physical space, pedagogical practice, and children’s lived experiences.

Despite the growing recognition of the importance of educational environments, the empirical literature on child-centered
school design remains fragmented across architecture, environmental psychology, education, design studies, and child
development. Some studies focus on flexible learning environments, some emphasize biophilic and nature-based design, others
examine indoor environmental quality, visual comfort, ergonomics, classroom layout, or participatory design with children.
However, the lack of an integrated framework makes it difficult for architects, educational designers, school administrators,
and policymakers to identify which spatial components are most consistently associated with children’s developmental and
learning needs. Theoretical perspectives such as the Montessori tradition, the Reggio Emilia approach, biophilic design, and
environmental psychology all emphasize different aspects of the child—space relationship; yet, these perspectives have not
always been synthesized into a coherent model of child-centered educational space design. Studies on flexible learning
environments highlight the importance of adaptable layouts, movable furniture, and spatial diversity (19, 27), while research
on biophilic schools emphasizes visual and physical access to nature, natural materials, daylight, and environmental comfort
(9, 12, 31). At the same time, participatory design studies demonstrate that involving children in the design process can
strengthen place attachment, agency, and ownership of learning spaces (11, 15, 21, 33). Accordingly, the present study aimed
to conduct a systematic review of studies on child-centered educational space design in order to identify, classify, and analyze

the key architectural and spatial components that contribute to the quality of such environments.
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Methodologically, this study was conducted as a systematic review based on the PRISMA reporting framework. The
PRISMA approach was selected because of its transparent and stepwise structure for identifying, screening, assessing
eligibility, and including studies in a systematic review, especially in interdisciplinary fields such as architecture and education
(6). The systematic search was conducted in Scopus, Web of Science, ScienceDirect, Google Scholar, SID, and Noormags for
studies published between 2015 and 2025. The search strategy combined keywords related to child-centered design, educational
spaces, learning environments, school architecture, classroom design, flexible learning spaces, nature-based learning, biophilic
design, children’s participation, and physical learning environments. Boolean operators were used to search these terms in
article titles, abstracts, and keywords. The inclusion criteria consisted of original research articles, systematic reviews, and
meta-analyses published in reputable peer-reviewed journals, focusing on children aged 3 to 12 years and addressing at least
one physical, spatial, architectural, sensory, or environmental component of educational settings in relation to children’s
development or learning. The exclusion criteria included lack of relevance to the research topic, duplication, low credibility of
the publication source, lack of access to full text, and non-compliance with PRISMA-based quality requirements and critical
appraisal standards. After identifying 461 records, duplicate studies were removed, titles and abstracts were screened, full texts
were assessed, and eligible articles were appraised using the CASP checklist. Quality appraisal was further supported by
principles of methodological assessment used in systematic reviews and evidence-based studies (7, 34). Ultimately, 23 eligible
studies were included in the final synthesis. The extracted data included authors, year of publication, research method, study
population, theoretical framework, objectives, and key findings. The data were analyzed qualitatively using inductive content
analysis, thematic synthesis, and MAXQDA software.

The findings of the inductive analysis and thematic synthesis showed that child-centered educational space design is
structured around five fundamental components: spatial flexibility and diversity, connection with nature, safety and human
scale, sensory richness and stimulation, and identity formation and participatory capacity. Spatial flexibility and diversity
emerged as the most frequently emphasized component across the selected studies. This component refers to the capacity of
educational spaces to adapt to different activities, learning styles, social arrangements, and developmental needs. It includes
cozy corners for individual retreat and concentration, group areas for collaboration, movement-oriented zones for physical
activity, and modular or movable furniture that allows reconfiguration of the classroom (8, 19, 26, 27). The second component,
connection with nature, was also strongly represented in the reviewed studies and included natural light, visual access to
greenery, school gardens, outdoor learning areas, natural materials such as wood and stone, ventilation, plants, and
opportunities for direct contact with natural elements (9, 12, 29, 31). The third component, safety and human scale, concerned
the proportional relationship between children’s bodies and the designed environment, including ergonomic furniture, safe
circulation paths, rounded edges, non-toxic materials, appropriate visibility for teachers, and secure indoor and outdoor spaces
(10, 13, 14). The fourth component, sensory richness and stimulation, referred to balanced visual, auditory, tactile, thermal,
and air-quality conditions, including color harmony, acoustic control, varied textures, daylight, appropriate temperature, and
indoor environmental quality (3, 4, 28). The fifth component, identity formation and participatory capacity, involved
personalization of space, display of children’s artworks, use of familiar cultural signs, and children’s participation in spatial
arrangement and design decisions (11, 15, 21, 33).

The discussion of the findings suggests that these five components should not be interpreted as isolated design variables,
but as an interconnected framework for understanding the quality of child-centered educational environments. For example,
flexible learning spaces are not effective merely because furniture can be moved; they become pedagogically meaningful when

children and teachers can use them to support individual learning, collaborative work, movement, rest, play, and exploration.
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Similarly, connection with nature is not limited to adding plants or windows, but includes the creation of meaningful
relationships between children, natural processes, sensory experiences, and environmental responsibility (12, 31). The findings
also show that safety should not be reduced to risk prevention; rather, it must be integrated with autonomy, exploration, and
psychological security. A child-centered space must allow freedom of movement and discovery while maintaining physical
protection and emotional comfort. Sensory richness, likewise, requires balance: spaces that are too visually empty may fail to
stimulate curiosity, whereas spaces that are excessively colorful, noisy, or cluttered may cause cognitive fatigue and distraction
(4, 28). Moreover, the participatory dimension of design demonstrates that children’s sense of ownership and belonging
increases when they see their works displayed, participate in organizing the classroom, and experience the school as a place
that reflects their voices and identities (15, 21). From a managerial and policy perspective, the results indicate that school
design should be approached as an interdisciplinary process involving architects, educational planners, teachers, psychologists,
children, and families. Such an approach can help translate research evidence into practical design standards, renovation
guidelines, and school management strategies.

In conclusion, this systematic review demonstrates that child-centered educational space design requires an integrated,
interdisciplinary, and experience-based approach that moves beyond purely technical, functional, or safety-oriented models of
school architecture. The synthesis of the reviewed studies indicates that high-quality child-centered educational environments
are shaped through the simultaneous integration of spatial flexibility, nature-oriented design, physical and psychological safety,
sensory balance, and children’s participation in the formation and personalization of space. These components together create
environments that are not only safe and functional, but also dynamic, stimulating, meaningful, and identity-enhancing. The
proposed framework can serve as a practical guide for architects, interior designers, school administrators, curriculum planners,
and educational policymakers in the design and redesign of children’s educational spaces. It also highlights the need for future
empirical studies, particularly longitudinal and context-sensitive research, to examine how each component affects specific
learning, behavioral, emotional, and developmental outcomes across diverse cultural, climatic, and socioeconomic settings.
Overall, the findings affirm that educational space is an active contributor to children’s development and that designing for
children requires listening to their experiences, respecting their scale and agency, and creating environments that support
exploration, belonging, creativity, and holistic growth.
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