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ABSTRACT

Received: 18 Jan 2026 This study aimed to explain the role of the physical classroom environment and flexible
Accepted: 20 May 2026 design in enhancing learning and creativity among lower elementary school students based
First Available: 24 May 2026 on Gibson’s Affordance Theory. This study used a mixed-methods quantitative—qualitative
Final Publication: 23 Sep 2026 approach with a concurrent exploratory design. The statistical population included first-

grade elementary students, teachers, and parents in Sari during the 2024-2025 academic
year. In the quantitative phase, 120 participants were selected through simple random
sampling. Data were collected using a researcher-made questionnaire. The reliability of the
instrument was confirmed with a Cronbach’s alpha coefficient of 0.869. Data were analyzed
flexible design, students’ using Structural Equation Modeling in SmartPLS 3.3. The results indicated that the
creativity, active learning. proposed model had satisfactory explanatory power. The coefficient of determination was
0.724 for learning and 0.689 for creativity. Activity-based design had a positive and
significant effect on learning (B = 0.473, p < 0.001). Flexible design showed the strongest
direct effect on creativity (B =0.706, p <0.001). Learning also had a positive and significant
effect on creativity (B = 0.469, p < 0.001). The direct effect of activity-based design on
creativity was not significant, whereas its indirect effect through learning was confirmed (
=0.222, p <0.001). The findings show that physical flexibility, activity-based organization,
and functional diversity in classrooms can enhance students’ active learning and creativity
by providing opportunities for action, interaction, movement, and experience. Therefore,
revising elementary school design standards based on flexible and human-centered learning
environments is essential.
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EXTENDED ABSTRACT
INTRODUCTION

Contemporary transformations in educational paradigms have fundamentally altered
perceptions of the physical learning environment. Educational spaces are no longer
regarded as passive containers for the transmission of knowledge; instead, they are
increasingly conceptualized as active pedagogical agents capable of shaping students’
cognitive, emotional, and social experiences. Within learner-centered educational
approaches, the classroom environment functions as a “third teacher” that influences
students’ motivation, participation, creativity, and quality of learning. Consequently, the
architectural and spatial organization of educational settings has become an important
interdisciplinary issue at the intersection of architecture, environmental psychology, and
educational sciences (2, 13).

Traditional classroom environments have generally been characterized by rigid
spatial arrangements, linear seating patterns, fixed furniture, and teacher-centered
organizational structures. Such environments often limit opportunities for movement,
collaboration, exploration, and creative engagement. In contrast, modern educational
theories emphasize active learning, self-regulation, experiential participation, and
collaborative interaction as central dimensions of effective education. These pedagogical
shifts reveal the inadequacy of static educational spaces in responding to the developmental
and psychological needs of contemporary learners, particularly children in elementary
education (3, 14).

Among the theoretical perspectives related to environmental learning, Gibson’s
Affordance Theory provides a significant framework for understanding the interaction
between learners and physical space. According to this theory, environments offer action
possibilities and perceptual opportunities that individuals directly perceive in relation to
their capabilities. In educational settings, spatial flexibility, functional diversity, lighting
quality, modular furniture, and the integration of indoor and outdoor environments create
affordances that facilitate interaction, exploration, creativity, and active participation.
Therefore, the design of educational spaces is not merely an aesthetic or technical issue,
but a behavioral and cognitive factor influencing learning processes and students’
developmental outcomes (2, 5).

Research in educational architecture has consistently demonstrated that flexible and
activity-based learning environments positively affect students’ academic performance,
motivation, creativity, and social interaction. Flexible learning environments enable



teachers and students to reorganize spatial arrangements according to educational activities
and collaborative needs. Such adaptability supports active learning processes and promotes
divergent thinking and creativity among children (6, 7). Studies have further emphasized
that environmental characteristics such as spatial diversity, sensory richness, mobility, and
openness can significantly enhance children’s creative capacities and exploratory
behaviors (7, 8).

In recent years, biophilic and nature-oriented approaches have also gained attention
in educational design. Integrating natural elements, natural lighting, vegetation, and visual
connections to outdoor environments contributes to reducing stress, improving
concentration, and fostering creativity and emotional well-being among students. Research
has shown that educational environments designed with biophilic principles can enhance
children’s naturalistic intelligence, cognitive growth, and social competence (9, 10).
Similarly, the relationship between indoor and outdoor learning environments has been
identified as an important factor in improving educational quality and developmental
outcomes for elementary school children (11).

Despite the growing body of literature in this field, many previous studies have
examined environmental factors separately and have rarely provided integrated structural
analyses of the relationships between classroom design, learning, and creativity. Moreover,
much of the existing research has focused on secondary or higher education contexts, while
early elementary education, as a critical stage in children’s cognitive and social
development, has received comparatively limited attention (1, 6). Therefore, the present
study seeks to investigate the role of flexible physical classroom environments in
enhancing learning and creativity among lower elementary school students through the
framework of Gibson’s Affordance Theory.

METHODS AND MATERIALS

This study employed a mixed-methods quantitative—qualitative approach using a
concurrent exploratory design. The purpose of adopting a mixed-methods framework was
to achieve a deeper understanding of the relationships between physical classroom design,
learning, and creativity by integrating numerical data with contextual interpretations. The
statistical population included first-grade elementary school students, teachers, and parents
in the city of Sari during the 20242025 academic year.

In the quantitative phase, 120 participants, including students, teachers, and parents,
were selected through simple random sampling. Data collection was conducted using a
researcher-developed questionnaire designed based on the conceptual framework of the
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study and the principles of affordance theory. The questionnaire consisted of four major
constructs: physical environment, flexible design, activity-based design, learning, and
creativity. The instrument contained 20 items rated on a five-point Likert scale ranging
from “strongly disagree” to “strongly agree.”

The validity of the questionnaire was confirmed through expert review involving
specialists in educational architecture, developmental psychology, and learning
environment design. Reliability analysis using Cronbach’s alpha produced a coefficient of
0.869, indicating satisfactory internal consistency.

Quantitative data were analyzed using Structural Equation Modeling (SEM) with the
Partial Least Squares (PLS) approach in SmartPLS 3.3 software. Measurement and
structural models were evaluated through factor loadings, composite reliability, convergent
validity, discriminant validity, path coefficients, coefficients of determination (R?),
predictive relevance (Q?), and goodness-of-fit indicators.

In the qualitative phase, field observations and environmental analyses of classroom
settings were conducted in order to obtain contextual insights regarding students’
interactions with classroom affordances. Qualitative findings were integrated with
quantitative results during the interpretation stage to enrich the explanatory depth of the
study.

FINDINGS

The descriptive analysis demonstrated that participants generally reported positive
perceptions regarding the role of flexible classroom environments in enhancing learning
and creativity. Most responses were concentrated in the “high” and “very high” categories
of the Likert scale, indicating strong agreement concerning the effectiveness of physical
classroom characteristics.

The mean scores of the questionnaire constructs ranged between 4.21 and 4.50,
while standard deviations remained relatively low, reflecting a high degree of consistency
among participants’ responses. Among the learning-related items, “the classroom
environment helps me move and participate actively” obtained the highest mean score (M
=4.50, SD =0.72). In the creativity construct, “the classroom helps me generate new ideas”
achieved one of the highest ratings (M = 4.44, SD = 0.78).

The evaluation of the measurement model indicated satisfactory psychometric
properties. After removing one weak indicator due to insufficient factor loading, all
remaining items demonstrated factor loadings above 0.80. Composite reliability
coefficients exceeded the acceptable threshold of 0.70, and Average Variance Extracted



(AVE) values were above 0.50 for all constructs, confirming convergent validity.
Additionally, discriminant validity was confirmed through HTMT values below 0.85,
while Variance Inflation Factor (VIF) values below 3 indicated the absence of
multicollinearity.

The structural model analysis revealed strong explanatory and predictive power. The
coefficient of determination (R?) for learning was 0.724, indicating that approximately 72%
of the variance in learning was explained by the predictor variables. The R? value for
creativity was 0.689, suggesting that nearly 69% of creativity variance could be explained
by the proposed model. Predictive relevance indicators (Q2) were also above acceptable
levels, supporting the model’s predictive capability.

The path analysis demonstrated that activity-based design had a positive and
significant effect on learning (B = 0.473, p <0.001). Flexible design showed the strongest
direct effect on creativity (B = 0.706, p < 0.001), indicating that adaptable spatial
arrangements and movable classroom elements substantially contribute to children’s
creative development. Learning also had a positive and significant effect on creativity (B =
0.469, p < 0.001).

Interestingly, the direct effect of activity-based design on creativity was not
statistically significant (f =0.094, p=0.156). However, the indirect effect of activity-based
design on creativity through learning was significant (f = 0.222, p <0.001), demonstrating
the mediating role of active learning processes. These findings suggest that activity-based
environments primarily enhance creativity by improving students’ engagement and
learning experiences rather than through direct spatial influence alone.

DISCUSSION AND CONCLUSION

The findings of this study confirm that the physical classroom environment plays a
substantial role in shaping learning outcomes and creativity among elementary school
students. Flexible classroom environments characterized by movable furniture, modular
arrangements, open circulation areas, and multifunctional spaces provide affordances that
encourage exploration, collaboration, and self-regulated learning. These environmental
opportunities directly stimulate divergent thinking and creative engagement among
children.

The strong direct effect of flexible design on creativity suggests that spatial
adaptability creates psychological conditions that support experimentation, autonomy, and
idea generation. In environments where students can reorganize and personalize their
surroundings according to learning activities, children perceive greater control and
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ownership over the learning process. This perception appears to foster confidence,
motivation, and creative behavior.

The significant relationship between activity-based design and learning also
demonstrates the importance of experiential and participatory educational environments.
Activity-oriented spaces encourage movement, group interaction, hands-on learning, and
collaborative problem-solving. Such environments transform students from passive
recipients of information into active participants in knowledge construction.

Another important finding of the study concerns the mediating role of learning
between activity-based design and creativity. The results indicate that activity-based
environments do not directly increase creativity; rather, they improve learning quality and
engagement, which subsequently enhance creative capacities. This finding highlights the
importance of active learning as a psychological and cognitive mechanism through which
environmental affordances influence creativity.

The study also emphasizes the significance of human-centered and nature-oriented
educational architecture. Natural lighting, visual openness, and connections between
indoor and outdoor spaces contribute to creating supportive emotional and cognitive
environments for children. Such environmental characteristics reduce stress and encourage
curiosity, interaction, and exploration.

Overall, the findings support the view that educational architecture should move
beyond traditional functionalist approaches toward flexible, adaptive, and learner-centered
models. Classrooms should not be designed as static containers for instruction, but as
dynamic learning ecosystems that actively facilitate cognitive, social, and creative
development. By integrating pedagogical principles with environmental affordances,
educational spaces can become strategic tools for enhancing students’ learning experiences
and creative potential in the twenty-first century.
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