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Keywords: Background and Purpose: The expansion of apartment living and the consequent reduction in
Birthright to nature, children’s access to natural environments—alongside the growing use of digital devices—has raised
housing patterns, concerns regarding the quality of their lived experiences and psychological well being. The present
children’s cognitive study aims to examine the impact of residential spatial typologies (detached houses and apartment
development, digital units) on children’s inclination toward digital spaces and their level of interaction with nature, with
world particular emphasis on the concept of the “innate right to nature.”

Method: The research employs a descriptive—analytical approach and, in terms of purpose, falls
within the category of applied studies. The statistical population consisted of parents of children aged
7 to 12 residing in selected neighborhoods of Zanjan, chosen through a multistage cluster sampling
method. Data was collected using a researcher designed questionnaire. Quantitative data analysis was
conducted using multiple regression in SPSS -21.

Results: Findings show that housing patterns and parental attitudes alone do not significantly
influence children’s cognitive development or their inclination toward the digital world. Physical
environmental factors—such as natural light, play space, and interaction with nature—also fail to
fully account for this tendency in isolation, requiring examination alongside variables such as quality
of access to technology, individual child characteristics, family conditions, and the educational
environment. The coefficient of determination (R2) in the models further confirms the presence of
complementary factors in explaining cognitive development. Specifically, sensory—motor activities
(B = 0.059), independence and agency (B = 0.068), imagination and symbolization (B = 0.054), and
access to technology (B = 0.108) significantly influence children’s cognitive development as
perceived by parents regarding their child’s natural right to nature.

Conclusion: Enhancing children’s cognitive development requires a comprehensive,
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Introduction

Profit-oriented development and high-density land use have
often led to the “denaturalization” of human living spaces.
Consequently, the innate human right to connect with nature—
a fundamental prerequisite for psychological well-being and
cognitive development in children—has been systematically
neglected (5, 6). According to the Biophilia Hypothesis, this
disconnect not only contributes to psychological erosion among
urban residents, particularly children, but also serves their
engagement with evolutionary processes and natural spatial
belief (7). This is particularly critical as childhood is a
formative period during which an individual’s personality is
proved (8). Recent research shows that reduced exposure to
natural environments directly correlates with diminished
creativity, increased anxiety, and a decline in sensorimotor
feeling (9, 10). Furthermore, children require emotional
attachment to feel secure and healthy (11). In this context,
residential spaces should function as more than just physical
shelter; they must help the experience of nature through natural
light, greenery, indigenous materials, and direct contact with
living elements. Otherwise, dwellings risk becoming anti-
natural and anti-evolutionary environments that impede the
trajectory of children’s cognitive development (12). Studies
show that children living in homes with limited physical space
are more likely to spend excessive time on digital media,
primarily because open areas for physical play and interaction
with nature are restricted (24).

In many Iranian cities—especially within dense, central urban
fabrics—the rise of apartment living and the “downsizing” of
residential units for economic profit have led to a significant
reduction in green space. Such dense developments restrict
children’s opportunities for nature interaction, pushing
traditional open spaces for free play and natural sensorimotor
experiences to the periphery (25). Therefore, based on earlier
studies (3-25), this research aims to investigate the impact of
housing typologies (villa vs. apartment) on the cognitive
evolution and behavior of children. Furthermore, it looks to
analyze the relationship between the quality of children’s
interaction with natural environments and their inclination
toward the digital world.

Method

This research is applied in terms of aim and employs a
descriptive-analytical, methods (quantitative) approach. The
statistical population consists of guardians with children aged 7
to 12 residing in selected neighborhoods of Zanjan. A multi-
stage, stratified, proportional sampling method was used to
select the sample. In this study, the city of Zanjan was selected
as the research area. According to the 2016 national census, the
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city had a population of 433,475. The urban area of Zanjan was
first divided into municipal districts, after which neighborhoods
characterized by predominant housing patterns (detached/low
rise units and apartment complexes) were purposively selected.
Given that 415 households met the inclusion criteria, the
sample size was decided using Cochran’s formula (95%
confidence level and 5% margin of error), resulting in a final
sample of 200 participants. The samples were evenly
distributed across the two residential typologies: 100
respondents from apartment-based neighborhoods (selected
through simple random sampling at the housing unit level) and
100 respondents from neighborhoods dominated by detached
housing (selected through convenience sampling within
designated blocks). Data were collected using a 24-item
researcher designed questionnaire rated on a five-point Likert
scale (1-5). The instrument’s structure was examined through
exploratory factor analysis (EFA) using principal component
extraction and varimax rotation. The Kaiser—Meyer—OlIkin
measure of sampling adequacy (KMO = 0.79) and Bartlett’s
test of sphericity (P < 0.05) confirmed the suitability of the data
for factor analysis. The results indicated that the instrument
comprised five principal factors: (1) children’s interaction with
nature (items 1-6), (2) housing environment characteristics and
accessibility (items 7-11), (3) cognitive and emotional
development (items 12-16), (4) use of technology and digital
spaces (items 17-20), and (5) sense of attachment and
environmental tranquility (items 21-24). All items showed
acceptable factor loadings. Content and face validity were
confirmed by experts using CVI and CVR indices. The
reliability of the instrument, assessed through Cronbach’s
alpha, was estimated at 0.769 for the overall questionnaire,
showing satisfactory internal consistency. Data analysis was
conducted using independent samples t tests and multiple linear
regression in SPSS version 21.

Results

An examination of the demographic characteristics of the
study population showed that 50 percent (100 respondents)
lived in detached housing, while the remaining 50 percent (100
respondents) lived in apartment units. About length of
residence, 17 percent had lived in their current dwelling for less
than two years, 26 percent for two to five years, 43 percent for
five to ten years, and 14 percent for more than ten years. In
terms of tenure status, 37 percent of the respondents were
renters and 63 percent were homeowners. Finally, the
occupational status of household heads showed that 37 percent
were employees, 6 percent were university faculty members, 21
percent were laborers, 24 percent were self employed, and 12
percent fell into the “other” category.
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Table 1. Results of independent samples T test

SD SD F Sig. Si
Indicator (Apartment) (Detached (Levene’s (Levene’s T df (2-ta?|éd)
P House) Test) Test)
. . Apartment 0.55 1.27 -42.58 198 0
Physical play in the yard Villa 06 462 12.598 0 4258 175.66 0
L Apartment 0.7 2.96 -4.009 198 0
Creativity in natural spaces Villa 0.75 371 4811 0.029 -4.009 190.392 0
. s Apartment 0.8 3.85 3.654 198 0
Sensorimotor activities Villa 082 398 9.294 0.003 3.654 193.813 0
. . Apartment 0.78 3.82 10.14 198 0
Visual perception of nature Villa 07 247 3.249 0.001 1014 189216 0
Lo Apartment 0.85 3.23 2.192 198 0.03
Natural light inside the home Villa 08 361 2.236 0.001 2192 194.835 003
A . Apartment 0.82 291 -3.912 198 0
Ventilation and airflow Villa 078 355 10.17 0.002 3912 193.466 0
. Apartment 0.76 3.14 -5.169 198 0
Hearing natural sounds Villa 0.72 3.92 1.877 0.001 5169 197.164 0
Sense of attachment to home Apartment 0.88 2.95 6.058 0.015 -4.922 198 0
space Villa 0.8 3.75 ' ' -4.922 196.849 0
Psychological calmness Apartment 0.82 3.11 0.369 0.001 -3.471 198 0.001
derived from nature Villa 0.79 3.64 ' ' -3.471 197.716 0.001
Sense of independence and Apartment 0.9 2.14 7537 0,007 -9.517 198 0
autonomy Villa 0.85 3.37 ' ' -9.517 194.777 0
L . Apartment 0.77 3.24 -3.78 198 0
Curiosity and exploration Villa 07 3.86 0.042 0.001 378 197.71 0
Imagination and symbolic Apartment 0.84 2.76 8.413 0.004 -2.58 198 0.011
play Villa 0.8 3.12 ' ' -2.58 184.419 0.011
Apartment 0.8 3.82 2.615 198 0.01
eS| ERINE T2 Villa 0.82 3.46 CELE ¢ 2615 173753 001
Apartment 0.78 3.76 4.234 198 0
Pl gl el ey s Villa 0.8 3.14 DAL v 4234  196.909 0
. . Apartment 0.72 3.88 4.105 198 0
Average daily usage time Villa 08 396 20.561 0 4105 184.664 0
o Apartment 0.75 3.73 1.586 198 0.014
(IS [TEEnEe villa 0.78 3.49 I s 1586  180.747  0.014

Note. M = Mean, SD = Standard Deviation

The results of the independent samples t-test showed that
housing type has a significant effect on children’s
environmental experiences and cognitive development (P <
0.05). Children living in detached houses scored significantly
higher on indicators related to direct interaction with nature—
such as physical play, curiosity, sense of independence, and
psychological calm. In contrast, children living in apartment
units obtained higher scores on indicators associated with
digital engagement and indoor activities, including access to
technology and time spent using digital devices. Collinearity
diagnostics showed that all predictor variables were free of
meaningful multicollinearity (VIF < 5 and Tolerance > 0.1).
Multiple linear regression analysis demonstrated that the model
was statistically significant (P < 0.05), and the coefficient of
determination (R? = 0.462) indicated that approximately 46.2
percent of the variance in children’s cognitive development was
explained by the model’s predictor variables. These findings
suggest that parents’ evaluations of spatial factors—
particularly dimensions related to children’s independence and
opportunities for exploration—are significantly associated with
cognitive development outcomes. Furthermore, the results of

the second multiple regression analysis (Table 5) showed that
the model was statistically significant (P < 0.05) and accounted
for 32.1 percent of the variance in children’s cognitive
development (R?2 = 0.321). Based on the standardized
coefficients (B), the variable “access to technology” exerted the
strongest influence (f = 0.113). This was followed by “sense of
independence and autonomy” (B = 0.08), “sensorimotor
activities” (B =0.071), and “imagination and symbolic play” (8
0.058), which contributed meaningfully to predicting
cognitive development.

Conclusion

The present study was conducted with the aim of examining the
innate right to nature within housing typologies and its
relationship with children’s cognitive development amid
increasing tendencies toward digital environments. According
to the findings, children living in detached houses showed the
strongest inclination toward physical play in outdoor yards. In
contrast, the cognitive development of children living in
apartment units showed a greater tendency toward enhanced
sensorimotor activities. In this regard, the results of several
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studies show that psychological fatigue among residents of
apartment complexes—particularly children—disrupts their
natural spatial perception (7-8). Moreover, proximity and
access to green spaces have a direct relationship with children’s
cognitive development (19). Another lifestyle difference
between children living in apartment units and those in
detached houses concerns the nature of their interaction with
the environment. Related studies similarly prove that in dense
and vertically structured urban environments, natural elements
such as sunlight, vegetation, and open views are marginalized
(3, 4). Under such conditions, residential environments may
become anti developmental spaces that hinder children’s
cognitive growth (12). Consequently, compact urban
development restricts children’s opportunities for interaction
with nature (25). In the absence of open environments and
natural settings, children increasingly turn to virtual spaces
(15). Thus, the more urban and residential spaces diverge from
nature, the weaker children’s connection to the natural
environment becomes, and the stronger their orientation toward
digital and virtual spaces grows. This process disrupts
children’s natural developmental trajectory and poses risks to
their psychological well being.

Another lifestyle difference between children living in
apartment units and those in detached houses concerns their
internal sense of autonomy and patterns of access to
technology. In this regard, findings from related studies show
that high rise residential development reduces children’s
concentration, increases anxiety, and weakens the formation of
social relationships (6). So, diminished contact with natural
environments has a direct effect on reduced creativity and
heightened anxiety among children (9, 10). Consequently,
behavioral problems among children are worsened in enclosed
and apartment based living environments (11). Therefore,
psychological planning must place particular emphasis on the
cognitive environment and living conditions of children. Based
on the findings of the present study, and in order to strengthen
children’s cognitive development regardless of housing
typology, several measures appear essential: expanding access
to technology and optimizing designated areas for its use;
creating interactive spaces such as computer equipped
workstations, playrooms with educational gaming consoles, or
small workshops for creative projects; developing educational
and creative programs; establishing supportive and
motivational environments; and enhancing the quality of family
interactions and shared parent—child activities. One of the
limitations of this study is its focus on the urban fabric of
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Zanjan; therefore, the findings reflect the specific
characteristics of this region. Generalizing the results to all
residential contexts in lIran or to other areas with diverse
cultural and climatic conditions requires complementary
studies in other regions. Accordingly, based on the findings, it
is recommended that, in the applied domain, urban
policymakers and housing designers revise residential design
standards and prioritize the reintegration of natural elements
into the closest radius of children’s living environments as a
biological necessity. In the research domain, it is suggested that
comparative studies be conducted in other parts of Iran—
particularly regions with distinct climatic, cultural, and
morphological characteristics, such as northern provinces or
major metropolitan areas—to more precisely explain this
phenomenon and examine the reciprocal effects of housing
typology and cognitive development.
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1. Lefebvre
2. Biophilia theory and environmental psychology
3. Theories of space production and the right to the city
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4. Indicators of technology use and digital spaces
5. Sense of belonging and environmental well-being
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1. Children’s interaction with nature
2. Housing environment characteristics and access to open spaces
3. Cognitive and emotional development in children
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