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Abstract

This study aimed to examine the effectiveness of elementary school principals’ strategies in transforming the physical school environment
into a learner-centered space. This applied study adopted a quantitative survey design. The population consisted of principals of girls’
elementary schools in District 2 of Ahvaz during the 2022—-2023 academic year, from whom 54 participants were selected through simple
random sampling. Data were collected using a researcher-developed questionnaire based on a five-point Likert scale, covering seven
dimensions: physical, social, mental, and emotional development, favorable environmental conditions, teaching and learning, and
students’ motivation. Content and face validity were confirmed, and reliability was established using Cronbach’s alpha. Data analysis was
performed using one-sample t-tests in SPSS version 26. The results of one-sample t-tests indicated that all dimensions were significantly
higher than the theoretical mean (p<0.001). The strongest effects were observed in teaching and learning (t=8.005) and students’
motivation (t=7.776), while social development showed the lowest yet significant effect (t=5.918). The overall impact of the proposed
strategies on the learner-centered physical environment was also statistically significant (t=8.401). The findings demonstrate that
principals’ strategic interventions in the physical design of schools substantially enhance learning quality, motivation, and multidimensional
student development, contributing to the creation of dynamic and learner-centered school environments.
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Extended Abstract

Introduction

Over recent decades, educational research has increasingly emphasized that learning outcomes are shaped not
only by curriculum and pedagogy but also by the quality of learning environments. Schools are now understood
as multidimensional systems in which physical, psychological, social, and organizational factors interact to
influence students’ cognitive development, emotional well-being, motivation, and academic engagement.
Within this perspective, the physical learning environment of schools has shifted from being a neutral backdrop
to an active component of the educational process. Empirical evidence consistently indicates that factors such
as spatial organization, lighting, color, acoustics, ventilation, flexibility of furniture, and access to natural
elements can significantly affect students’ attention, participation, and achievement (Blazer, 2012; Earthman,
2004; Tunner, 2009).

From a theoretical standpoint, constructivist and socio-cultural theories of learning conceptualize knowledge
construction as an active and situated process that occurs through interaction with the environment and others.
Vygotsky’s socio-cultural theory highlights the mediating role of cultural tools and contexts in learning,
positioning the environment as a powerful facilitator or constraint of cognitive development (Vygotsky, 1978).
In a similar vein, the Reggio Emilia—inspired notion of the “environment as the third teacher” underscores that
spatial design can communicate values, encourage autonomy, and foster curiosity, creativity, and collaboration
among learners (Strong-Wilson & Ellis, 2007). These theoretical positions collectively justify systematic
attention to the design and management of school environments as part of educational quality improvement.
Environmental psychology further strengthens this argument by demonstrating that physical settings influence
children’s emotional regulation, stress levels, sense of safety, and social behavior. Research has shown that
well-designed environments with appropriate sensory stimulation enhance concentration and reduce cognitive
overload, whereas poorly designed spaces may increase fatigue, anxiety, and disengagement (Evans, 2006;

Kaplan & Kaplan, 1989). Multisensory learning theory also suggests that environments engaging multiple



senses simultaneously can deepen learning and improve memory retention (Shams & Seitz, 2008).
Accordingly, classrooms and school spaces designed to integrate visual, tactile, and kinesthetic experiences
are more likely to support active and meaningful learning.

Architectural and educational design studies provide robust empirical support for these theoretical claims.
Large-scale investigations have demonstrated that classroom design variables, particularly natural light, color
schemes, air quality, and spatial flexibility, account for a meaningful proportion of variance in students’
academic progress (Barrett, Davies, et al., 2015; Barrett, Zhang, et al., 2015). Frameworks proposed in
school design research emphasize that learning spaces should be adaptable, inclusive, and responsive to diverse
pedagogical approaches and learner needs (Gislason, 2010). Moreover, school architecture has been shown to
influence students’ attitudes toward school, their sense of belonging, and their motivation to learn (Tunner,
2000).

Beyond cognitive outcomes, the social and emotional dimensions of learning are also closely linked to the
physical environment. A strong sense of belonging to school has been identified as a key predictor of
engagement, persistence, and academic success (Osterman, 2000). Flexible and collaborative spaces that
facilitate interaction among students contribute to the development of social skills, peer relationships, and
cooperative learning practices (Fahland, 2017; McNeil & Borg, 2018). Aesthetic qualities such as color, visual
harmony, and orderliness have likewise been associated with positive emotional responses and improved
attention (Bunnick, 2014; Duyan & Rengin, 2016).

Studies conducted in different educational contexts, including primary schools, indicate that many existing
school buildings do not adequately meet students’ developmental and psychological needs. Research in Iranian
schools, for example, has highlighted deficiencies in lighting, spatial flexibility, and environmental quality,
which may negatively affect students” motivation and learning experiences (Bahamin, 2014; H. Bardi Hagnia
& R. Bardi Haqnia, 2015; Farood et al., 2021). At the same time, evidence suggests that relatively feasible
interventions—such as improving outdoor spaces, integrating greenery, redesigning classrooms, and
enhancing environmental comfort—can yield meaningful benefits for students’ physical activity, well-being,
and academic enthusiasm (Alborzi et al., 2021; Burt et al., 2017; Williams et al., 2018).

In recent years, the concept of learning environments has expanded to include digital, hybrid, and technology-
enhanced settings. While emerging technologies such as artificial intelligence, virtual reality, and online
platforms are reshaping educational practices, research indicates that the effectiveness of these innovations
remains closely tied to the quality of the physical and psychosocial learning context (Makela et al., 2022;
Nielsen, 2023; Wilson, 2024). Even in digitally enriched environments, students” motivation, engagement,
and well-being are influenced by spatial comfort, aesthetics, and opportunities for interaction (Msambwa et
al., 2025; Zheng, 2025).

Within this broader context, school principals play a pivotal role in shaping and managing the physical learning

environment. As key decision-makers at the school level, principals influence how spaces are organized,




maintained, and aligned with pedagogical goals. Research on positive and happy schools emphasizes that
leadership practices oriented toward environmental quality, safety, and student well-being are associated with
more supportive learning climates and better educational outcomes (Calp, 2020; Care et al., 2020). However,
despite the growing body of evidence, there remains a need for applied research that systematically examines
principals’ strategies for learner-centered physical environment development, particularly in elementary
education settings.

Methods and Materials

This study adopted an applied, quantitative research design using a survey approach. The population consisted
of principals of girls’ elementary schools in District 2 of Ahvaz during the 2022-2023 academic year. Using
simple random sampling, 54 principals were selected as participants. Data were collected through a researcher-
developed questionnaire based on a five-point Likert scale, ranging from very low to very high. The instrument
assessed principals’ strategies for enhancing the physical learning environment across seven dimensions:
physical development, social development, mental development, emotional development, creation of favorable
environmental conditions, teaching and learning, and fostering students’ motivation and interest.

Content and face validity of the questionnaire were established through expert review by specialists in
education and psychology. Reliability was confirmed using Cronbach’s alpha coefficients, which indicated
satisfactory internal consistency for the overall scale and all subdimensions. Data analysis was conducted using
one-sample t-tests with SPSS software (version 26) to compare observed means with a theoretical midpoint,
thereby determining the perceived effectiveness of principals’ strategies in learner-centered physical
environment development.

Findings

The results of the data analysis demonstrated that principals’ strategies for learner-centered physical
environment development were perceived as effective across all examined dimensions. One-sample t-test
results indicated that the mean scores for physical development, social development, mental development,
emotional development, creation of favorable environmental conditions, teaching and learning, and students’
motivation were all significantly higher than the theoretical mean at a significance level of p < 0.001.

Among the dimensions, teaching and learning showed the highest t-value, indicating that strategies related to
classroom design, instructional spaces, and learning-supportive environments were perceived as particularly
influential. The dimension of fostering students’ motivation and interest also exhibited a strong effect,
suggesting that attractive, flexible, and engaging physical environments enhance students’ willingness to
attend school and participate in learning activities. Physical development and environmental conditions
likewise showed significant positive effects, reflecting the importance of safe, healthy, and activity-supportive
spaces. Although social development had the lowest t-value among the dimensions, it remained statistically

significant, underscoring the role of physical spaces in facilitating interaction, cooperation, and social learning.



Overall, the combined effect of principals’ strategies on learner-centered physical environment development
was found to be strongly significant.

Discussion and Conclusion

The findings of this study indicate that learner-centered development of the physical school environment is a
multidimensional process that benefits from purposeful leadership and strategic action by school principals.
The significant effects observed across all dimensions suggest that when principals consciously attend to
physical design, environmental quality, and spatial organization, schools are more likely to support students’
holistic development and learning.

The strong effect observed in the teaching and learning dimension highlights the central role of the physical
environment in facilitating instructional processes. Flexible classrooms, visually stimulating spaces, and
environments aligned with pedagogical goals appear to enhance students’ engagement and learning
experiences. Similarly, the substantial impact on students’ motivation underscores that attractive and
responsive environments can foster positive attitudes toward school and learning, contributing to sustained
participation and enthusiasm.

The positive findings related to physical, mental, and emotional development emphasize that the school
environment extends its influence beyond academic outcomes. Safe, aesthetically pleasing, and emotionally
supportive spaces can promote well-being, reduce stress, and enhance students’ readiness to learn. The
significance of social development further suggests that physical spaces designed for interaction and
collaboration play a role in nurturing social skills and a sense of belonging within the school community.

In conclusion, this study demonstrates that principals’ strategies for learner-centered physical environment
development constitute an effective avenue for improving the quality of elementary education. By viewing the
physical environment as an integral component of teaching and learning rather than a peripheral concern,
school leaders can create dynamic, supportive, and engaging educational settings. Such environments not only
enhance academic processes but also contribute to students’ physical health, emotional well-being, social

growth, and intrinsic motivation, thereby supporting comprehensive educational development.
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