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Conceptual Modeling of the Impact of Architectural Components on
Enhancing Students’ Visual Intelligence
(A Case Study of Girls’ Primary Schools in Tehran)

Negar Zahra Ghani', Hamid Majedi"?, Farah Habib’

Abstract

The physical learning environment, as a critical factor in children’s cognitive development,
plays a decisive role in the formation and enhancement of visual intelligence. Given that
physical spaces embody rich, multilayered meanings and exert sensory as well as cognitive
influences on their users, children’s spatial experiences can be regarded as a fundamental
contributor to their mental and perceptual development. Visual intelligence, as a core
component of the theory of multiple intelligences, underpins a wide range of learning-related
abilities, including spatial visualization, problem-solving, attention, and creativity during
childhood. Despite the growing body of interdisciplinary research at the intersection of
educational architecture and cognitive sciences, comprehensive models that systematically
explain how architectural design components influence the different dimensions of visual
intelligence remain limited.

The present study aims to develop and validate a conceptual model that explains the impact
of architectural design components on the visual intelligence of elementary school students.
The research is applied in purpose and adopts a descriptive—survey methodology.
Architectural components were identified through a systematic review of the theoretical
literature and expert validation, and subsequently categorized into four domains:
physiological, spatial, behavioral, and psychological. A structured questionnaire was then
developed and administered to 380 participants, including architects and elementary school
teachers in Tehran. The collected data were analyzed using exploratory and confirmatory
factor analyses and structural equation modeling (SEM) in LISREL software.

The findings indicate statistically significant relationships between architectural design
components and various dimensions of visual intelligence, including spatial visualization,
problem-solving, learning facilitation, attention, and creativity. The results of the structural
equation modeling further reveal that, among the examined domains, psychological and
behavioral components exhibit greater explanatory power in enhancing students’ visual
intelligence, as evidenced by higher path coefficients and factor loadings. The proposed
conceptual model offers a theoretical-applied framework for the design of child-centered
educational environments aimed at fostering cognitive and perceptual capacities.

Keywords: Visual intelligence; Educational space design; Architectural components; Multiple
intelligences theory; Elementary school children; Conceptual model
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