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Extended Abstract
Introduction

Learning environments in primary schools constitute more than physical settings for content delivery; they shape
children’s spatial, social, and emotional experiences. Research in educational architecture indicates that daylight,
ventilation, color, spatial flexibility, and organization can influence learning experiences and related behaviors.
Gamification and game-based learning have also attracted attention because they can support motivation, participation,
feedback, challenge, and cognitive engagement. Place attachment is relevant because students’ bonds with school may
be associated with motivation, participation, and belonging. However, these domains have often been examined
separately. This study investigated primary school students’ perceptions of the relationships among learning-
environment characteristics, gamification, game-based learning, learning experience, perceived cognitive capacity, and
school attachment. Perceived cognitive capacity included attention and concentration, working memory, problem
solving, and creative thinking. The study focused on students’ perceptions and did not seek to establish causal
relationships or objectively assess physical school quality.

Materials and Methods

The study used an applied, quantitative, descriptive-survey design. Participants were 384 female students in Grades 3—6
from three selected public primary schools in Hamadan, Iran. Stratified sampling was used to obtain a relatively
balanced distribution across grades. The schools differed in building age, open-space conditions, courtyard
characteristics, and selected physical features; however, these characteristics were not entered as control variables. Data
were collected using a researcher-developed questionnaire based on the theoretical framework and previous studies. The
initial 42-item instrument was reduced to 36 items following expert review. Items addressed perceived spatial diversity,
environmental calmness and comfort, natural elements, color diversity, gamification, game-based learning, cognitive
outcomes, learning experience, and school attachment. Responses used a five-point Likert scale from 1 (strongly
disagree) to 5 (strongly agree). Questionnaires were completed under researcher supervision in approximately 12—15
minutes. Content validity was confirmed by experts, and reliability was supported by Cronbach’s alpha above 0.79.
Data were analyzed in SPSS 26. Normality was assessed using the Kolmogorov—Smirnov test. One-sample t-tests
examined whether scores differed from the scale midpoint, and the Friedman test determined the relative priority of
environmental components. Statistical significance was set at p < 0.05. Incomplete and outlying data accounted for less
than 2% and were removed.

Results and Discussion

All assessed learning-environment components received mean scores above the midpoint of 3. Environmental calmness
and comfort had the highest mean (3.88), followed by physical spatial diversity (3.82), natural landscape diversity
(3.74), and environmental color diversity (3.65). The Kolmogorov—Smirnov test supported normality (Z = 0.081, p <
0.001). One-sample t-tests showed that all four spatial-environmental components were significantly above the
midpoint: physical diversity (t = 6.42, df = 383, p < 0.001), natural landscapes (t = 5.88, df = 383, p < 0.001),
environmental color (t = 4.91, df = 383, p < 0.001), and calm environment (t = 7.15, df = 383, p < 0.001). Thus,
students perceived these characteristics as important to their learning experience. The Friedman test also showed
differences in perceived priority: physical spatial diversity ranked first (mean rank = 2.66), calmness and comfort
second (2.55), natural landscapes third (2.42), and color diversity fourth (2.35).

Vo


mailto:r.sadeghi@atr.ac.ir

s b Blo s, spasib b sl iYs 5 (6 Sl lases LS STl

The broader results indicated favorable perceptions of gamification and game-based learning, together with positive
self-reported evaluations of cognitive capacity and school attachment. Educational-space design received the highest
overall position, followed by gamification and game-based learning. This pattern is consistent with literature
emphasizing flexible, interactive, and human-centered learning environments and the relevance of game-oriented
strategies for motivation, participation, and cognitive engagement. Spatial diversity may support varied activities and
active interaction; calm and comfortable settings may support perceived security and concentration; natural elements
may contribute to attention restoration; and color may provide complementary visual and emotional stimulation.
Nevertheless, the findings represent students’ perceptions rather than objective environmental measurements. Although
learning experience was theoretically proposed as a mechanism linking environmental and game-based factors with
cognitive and emotional outcomes, no path analysis or structural equation modeling was conducted. Therefore,
mediation, direct effects, indirect effects, and causal relationships cannot be statistically confirmed.

Conclusion

The findings suggest that primary school students perceive learning-environment characteristics and game-oriented
educational approaches as important components of a desirable learning experience. Physical spatial diversity,
environmental calmness and comfort, natural landscapes, and color diversity were all evaluated above the scale
midpoint, with spatial diversity receiving the highest perceived priority. Gamification and game-based learning were
likewise associated, at the perceptual level, with favorable learning experiences, motivation, participation, and cognitive
engagement. These findings support consideration of flexible, interactive, nature-integrated, comfortable, and play-
oriented features in primary school design. However, conclusions should be interpreted within the study’s
methodological boundaries. The sample was limited to selected schools in Hamadan, physical characteristics were not
statistically controlled, and the data were self-reported and cross-sectional. The results therefore should not be
generalized to all primary schools or interpreted as evidence of causal effects. Future research should combine
questionnaires with behavioral observation, child-centered interviews or cognitive mapping, expert architectural
assessment, and objective environmental measurements. Structural equation modeling or path analysis using item-level
data could further test relationships among learning environment, gamification, game-based learning, learning
experience, cognitive capacity, and school attachment.

Keywords: Learning Environment; Gamification, Game-Based Learning; Perceived Cognitive Functioning; School
Attachment; Primary School Students.
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