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Abstract

This paper aims to identify the design cycles through which housing complex environments may support residents’
self-actualization and well-being. A mixed-methods design was employed across three sequential phases: Delphi
analysis, user surveying, and correlation-based modeling. In the first phase, a literature review and expert
interviews were analyzed using Grounded Theory in conjunction with the Delphi method to extract key dimensions
of residential design associated with self-actualization. In the second phase, expert and user survey data were
analyzed using factor analysis to identify the structural components of the proposed design model. In the final
phase, structural relationships among these components were examined using causal modeling to develop an
integrated framework of housing design components associated with self-actualization. The analysis identified
four participatory cycles: Creative Participation in Space, Interactive Spatial Events, Environmentally
Participatory Events, and Collaborative and Discoverable Space. These cycles demonstrate how spatial, social,
and perceptual characteristics of housing environments interact to structure opportunities for both individual and
collective engagement. The findings suggest that self-actualization in housing environments can be understood as
an emergent, spatially mediated process shaped by recursive interactions between design components, social
participation, and environmental experience. By integrating architectural configuration with patterns of
interaction and perception, the study offers a causal framework for understanding how participatory and adaptive
spatial systems may contribute to residents’ well-being and self-actualization.
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INTRODUCTION

In contemporary industrial societies, tensions and
pressures arising from work, urban life, and social
expectations often lead to mental exhaustion and
a sense of alienation. These conditions often lead
individuals to seek meaning, personal growth, and
psychological fulfillment, positioning self-
actualization as a potential response to perceived
lack of meaning and existential strain. Self-
actualization has been associated with personal
development, greater engagement with life, and a
stronger sense of fulfillment, and is widely
regarded as a core principle of mental health and
personal excellence (Frankl, 2021). Philosophers
such as Jean-Paul Sartre similarly view self-
actualization as a pathway to finding meaning and
purpose in life (Yalom, 2023). Self-actualization
is closely linked to overall well-being and quality
of life, influencing psychological health,
resilience, and productivity (Bradley et al., 2016).
Its significance is further emphasized in
international policy frameworks, including the
United Nations’ Sustainable Development Goals
(SDGs), particularly Goal 3: "Ensure healthy
lives and promote well-being for all at all ages”
(United Nations, 2015).

Within this broader context, the built
environment, particularly housing, plays a
significant role in shaping everyday experiences
and quality of life. Empirical evidence suggests
that housing conditions exert a substantial
influence on subjective well-being, both directly
through environmental comfort and indirectly
through social and contextual factors such as
community cohesion and access to natural
elements (Altomonte et al., 2020). However, the
potential of housing to support higher-order
human development becomes more pronounced
when residents are able to actively engage with
and influence their living environment (Kamata &
Kawakubo, 2024). This shifts the focus from
housing as a static provision to housing as an
interactive and participatory system.

Despite extensive research addressing housing
performance in relation to physiological safety
and social belonging, relatively limited attention
has been given to self-actualization as a design-
relevant outcome, and to the spatial mechanisms
through which it may be supported. Existing
studies have largely emphasized functional
adequacy, comfort, and social interaction, while
the role of participatory spatial configurations in
enabling personal growth and meaning-making
remains underexplored.

To address this gap, the present study
investigates  participatory  design  cycles
embedded within a causal model of housing
design components. These cycles conceptualize
residential environments as relational systems in
which spatial attributes interact to shape both
individual and collective forms of engagement. In
this framework, residents are not passive
recipients of space but active agents who shape,
interpret, and transform their environments
through everyday use. The study therefore
examines how adaptive, interactive, and event-
responsive spatial conditions may collectively
support experiences associated with self-
actualization, including agency, identity
formation, creativity, and social participation.

The novelty of this research lies in extending
an existing causal model by identifying recursive
participatory cycles within the relationships
among housing design components. Unlike
approaches that treat design attributes in isolation,
the proposed framework reveals how self-
actualization emerges through interdependent
spatial processes. This provides a structured
explanation of how architectural configurations
may  simultaneously  support individual
development and collective  engagement.
Accordingly, the study addresses the following
two research questions:

Q1: How can expert perspectives on housing
complex design be classified in terms of their
potential to support residents’ self-actualization?
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Q2: What participatory design cycles may
support self-actualization within a causal model
of housing complex design components?

Policy Implications

The findings have practical implications for urban
planning and sustainable housing policies. By
considering  participatory  design  cycles,
policymakers and planners may use these insights
to inform the design of residential environments
that better support well-being and experiences
associated with self-actualization, aligning with
the United Nations’ Sustainable Development
Goal 3 on promoting well-being for all.
Implementing such principles may contribute to
improved mental well-being, stronger community
engagement, and a higher perceived quality of
life. This framework may provide insights for
future housing design guidelines and planning
strategies, emphasizing environments that may
encourage meaningful interactions, creativity,
and personal expression.

RESEARCH BACKGROUND

The concept of self-actualization traces its origins
to foundational Western philosophical thought.
The Socratic injunction, “Know yourself,”
remains a pivotal maxim underpinning the pursuit
of personal growth and self-understanding
(Marias, 2012). This notion evolved in Aristotle’s
philosophy, where the idea of telos embodies the
full realization of one’s inherent potential and
flourishing (Yalom, 2023). Aristotle’s ethical
framework not only celebrates individual
excellence but also situates collective prosperity
as an important dimension of societal well-being
(Leopold, 2007). In psychological discourse, self-
actualization emerged as a formal concept within
the evolution of humanistic and positive
psychology, disciplines concerned with human
potential, well-being, and personal growth
(D’Souza, 2018). Building on the work of

Goldstein (1993), Maslow (1954, 2008, 2022),
Rogers (1995, 2022), Fromm (1947), and other
humanistic and existential theorists, self-
actualization has been conceptualized as the
realization of human potential and the pursuit of
meaning, fulfillment, and psychological growth.
Although these perspectives differ in emphasis
and terminology, they converge in viewing self-
actualization as a higher-order process of personal
growth and an important pathway toward
meaning and fulfillment in life.

While these psychological and philosophical
frameworks provide a robust understanding of
self-actualization, recent research suggests that
physical environments, particularly housing
environments, may play an important role in
shaping individuals’ potential for  self-
actualization and well-being. Kytté et al. (2013)
demonstrated through socio-spatial mapping that
residents’ perceptions of housing quality were
associated with life satisfaction and self-
fulfillment, highlighting the link between spatial
quality and experiential well-being. O'Sullivan
et al. (2023) critigue market-driven housing
systems that perpetuate inequalities in access to
quality  housing and health-supportive
infrastructures. Their case studies from Aotearoa,
New Zealand, and Sweden advocate for people-
centered housing approaches to unlock potential
improvements in health and well-being.

Al-Tarazi et al. (2024) emphasized the
importance of personalization and
“transformability” in home design, suggesting
that flexible and adaptable spaces may contribute
to occupants’ well-being, a need especially
highlighted during the COVID-19 pandemic.
Kamata and Kawakubo (2024) further
investigated housing hierarchies of need, showing
that satisfaction of safety, health, comfort,
convenience, and sustainability are associated
with higher levels of residents’ well-being.

Collectively, these studies indicate a growing
recognition of housing as an active determinant of
well-being rather than a static physical setting.
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Building on this perspective, recent research has
begun to identify specific housing design
components  associated  with  higher-order
psychological outcomes. In this line of research,
Mohajer et al. (2021, 2024a, 2024b) developed
and validated a set of spatial and environmental
factors associated with self-actualization in
housing environments and examined their
interrelationships using a causal modeling
approach. ~ While this work  advances
understanding of structural associations among
design variables, it provides limited insight into
how these variables operate as dynamic,
interdependent systems shaping residents’ lived
experiences.

Existing research has not sufficiently
addressed how housing design components
interact as recursive participatory cycles that
shape residents’ lived experiences over time. In
particular, the relational and process-oriented
mechanisms through which spatial configurations
collectively generate conditions for self-
actualization remain underexplored. Building on
this gap, the present study extends previous causal
modeling work by identifying participatory
design cycles embedded within housing design
components. It further develops existing causal
frameworks of housing environments associated
with self-actualization by explicating their
recursive and process-oriented structure. In doing
so, the study demonstrates how spatial
configurations  operate as interconnected
participatory cycles that shape residents’ lived
experiences, encompassing engagement, well-
being, and self-actualization.

Theoretical Foundation

The concept of home is multifaceted,
encompassing a wide range of meanings,
dimensions, and manifestations (Mallett, 2004).
Fundamentally linked to human existence,
dwelling occupies a central role in defining the
notion of home (Heidegger, 2022). As a physical

infrastructure, housing significantly influences
the well-being of its residents (Klepeis et al.,
2001). Empirical evidence shows that individuals
spend approximately 60% to 70% of their daily
lives within their homes (Hodson, 2015; Kamata
& Kawakubo, 2024; Klepeis et al., 2001),
highlighting the home’s importance not only as an
emotional refuge but also as a subjective,
evolving entity shaped by factors such as time,
aging, location, and migration (Fox, 2002; Kylen
et al., 2019). Moreover, the home is intimately
tied to life reproduction and social functioning
(Stretton, 1976). Although “home” can broadly
refer to one’s neighborhood or hometown
(Sixsmith, 1986), this research specifically
considers housing as the physical space inhabited
by a household.

Architecture plays a pivotal role in supporting
human well-being beyond the mere fulfillment of
basic survival needs. Architectural spaces should
facilitate transcendence, meaning-making, and
personal growth (Weaver, 2010). Housing
environments impact well-being through various
dimensions, from providing safety and comfort to
fostering identity and purpose (Asami, 2001,
2004). From Alexander’s (2021) perspective, a
home functions as a “living system,” requiring
responsiveness to the evolving needs of its
occupants.

Humans exhibit an intrinsic tendency toward
personal growth and self-development, and
housing environments are often expected to
provide opportunities for self-expression and the
realization of individual potential (Karimi et al.,
2018). Within this context, self-actualization in
residential settings can be understood as emerging
when the home aligns with residents’ envisioned
lifestyles and personal aspirations, functioning as
a medium through which individuals construct
and reflect their identities (Estaji, 2014). When
such alignment occurs, the home may act as a
“workshop of imagination,” supporting creativity,
self-reflection, and ongoing personal
development (Karimi et al., 2018).
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From this perspective, addressing higher-order
human needs, including self-actualization,
becomes an important consideration in housing
research and design discourse. Rather than being
limited to functional or physiological
requirements, housing environments may also be
understood as contexts that contribute to personal
growth and subjective well-being. In this regard,
self-actualization can be conceptualized as a
higher-order outcome that potentially influences
residents’ perceptions of housing quality, as well
as their overall sense of well-being and personal
development.

actualization through their spatial dimensions.
Every spatial scale and territory within a housing
complex can contribute to this influence.
Consequently, beyond identifying individual
design components, it is important to understand
how these components interact within broader
participatory cycles that may support residents’
engagement and experiences associated with self-
actualization. The theoretical framework
underpinning this research, which clarifies the
scope and foundational concepts of the study, is
illustrated in Figure 1.

Housing complexes, therefore, have the
potential to significantly influence self-
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RESEARCH METHODS
Phase 1: Delphi Method (Qualitative)

In the first phase, document mining was
conducted to systematically review theoretical
frameworks, spatial attributes, and architectural
factors associated with self-actualization in
residential environments. Relevant literature was
identified through a targeted review of studies
addressing self-actualization, housing
environments, and residential design. The Delphi
method was then employed to refine and validate
the extracted factors through three rounds with 21
experts in architecture, urban planning, and
environmental psychology. Participants were
initially selected through theoretical sampling and
subsequently expanded via snowball sampling
until theoretical saturation was reached, indicated
by the absence of new conceptual codes.
Qualitative data from the Delphi rounds were
analyzed using Grounded Theory through open
and axial coding, resulting in the identification of
key categories and relationships. These categories
were organized into an initial goal-content matrix.
This matrix was subsequently reviewed and
refined by experts to improve clarity, relevance,
and conceptual validity. Based on the revised
goal-content matrix, an expert questionnaire was
developed to capture the underlying cognitive
foundations of experts regarding the dimensions
of housing design associated with self-
actualization.  Although 21 experts were
interviewed, 20 completed the questionnaire. The
responses were analyzed using Q-factor analysis
to identify dominant patterns in expert
perspectives and to extract the primary design
dimensions.

Phase 2: User Surveying (Quantitative)

The validated goal-content matrix, refined
through expert feedback, was used to develop the

user questionnaire. The questionnaire was
designed using a 4-point Likert scale ranging
from “strongly agree” to “strongly disagree”. The
statistical population consisted of residents living
in housing complexes. Five housing complexes in
Shiraz, Iran (Derak, BooAli, Jannat, Mabaas, and
Modarres) were selected using cluster sampling,
and participants were randomly selected within
each cluster. The final sample included 290
respondents, based on Kline’s recommendation of
a minimum ratio of five respondents per item.
Data collected from the user survey were
analyzed using SPSS-23, and R-factor analysis
was conducted to identify factors in residents’
perceptions of housing design components.

Phase 3: Correlation Method (Quantitative)

In the third phase, correlation analysis was
performed, followed by structural equation
modeling using AMOS software. Covariance-
based structural equation modeling (CB-SEM)
was applied to assess model fit and to examine
relationships among housing design components
in relation to self-actualization. Finally,
interconnected design cycles were identified
through systematic analysis of statistically
significant direct, indirect, and bidirectional
relationships within the structural model. These
relational patterns were interpreted as feedback
structures among design components, providing
the basis for conceptualizing participatory spatial
cycles. The overall research process is illustrated
in Figure 2.
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Fig 2. The process of conducting the present research study

Validation of Research Tools

The reliability of both the expert and user
questionnaires was assessed using Cronbach's
alpha to measure internal consistency. A pilot
study was conducted, and the data were entered
into SPSS-23. Cronbach's alpha values for the
items of the experts’ questionnaire are presented
in Table 1, indicating excellent reliability.

Table 1. Reliability Confirmation of Experts'
Questionnaire by Calculating Cronbach's Alpha

Cronbach's Alpha
973

Number of questions
89

Specifically, the user’s questionnaire achieved
a Cronbach's alpha of 0.969, confirming the high
reliability = of  the  researcher-developed
instrument. The validity of the questionnaires was
evaluated through both face validity and content
validity. Face validity was established by
consulting experts with relevant expertise in the
research topic, and consensus was reached among
the panel. Content validity was examined using
the goal-content matrix (Table 2), which is
considered an effective method for assessing how
well the questionnaire items represent the
research objectives and content
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(SalehSadeghpour, 2013; Seif, 2021). ensuring the construct validity of the
Furthermore, structural validity of the research questionnaires.
tools was investigated through factor analysis,
Table 2. Goal-content Table of Users
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FINDINGS

In order to examine the findings, the first phase
focused on the qualitative results of the initial
phase of the research. The data obtained from
expert interviews were collected through the
Delphi method and subsequently analyzed using
Grounded Theory through open and axial coding.
The results of this analysis led to the identification
of the main categories and subcategories
influencing  self-actualization in  housing
complexes. The final axial categories are
presented in Table 3.

The expert questionnaires were subsequently
distributed and completed, and the responses were
analyzed using Q-factor analysis to identify
dominant patterns of expert viewpoints. The
KMO value was 0.783, indicating sampling
adequacy for factor analysis. Bartlett’s test of

sphericity was significant (Sig = 0.000),
confirming the suitability of the data for factor
analysis and the application of VVarimax rotation.
The results are presented in Table 4.

The variance analysis of the data after rotation
(Table 5) indicates that six significant factors
were extracted from the responses of the 20
experts. These six factors explained 61.15% of the
total variance, reflecting a moderate level of
agreement among participants and capturing the
main shared perspectives regarding housing
design components related to self-actualization.

Table 6 presents the rotated component matrix
and the factor loadings for each expert. Factor
loadings greater than 0.3 were considered
meaningful for interpretation. Based on the
loading patterns, experts were assigned to the
factor on which they exhibited the highest
meaningful loading.

Table 3. Categories Resulting from Axial Coding

Categories resulting from axial coding

Vertical Concepts Horizontal Concepts

Natural and Attractive Space
Social Event-configurable Space

Psychological-environmental Security and Comfort

Searchable Space
Collaborative Space
Spatial Vitality and Creativity

13 9
10 11
8 1
3 2
5 6
14 7

Table 4. KMO and Bartlett for Measures of Sampling Adequacy

Kaiser-Meyer-Olkin measure of sampling adequacy .783
Approx Chi-Square 470.191

Bartlett’s test of sphericity Df 190

Sig. .000

Table 5. Data Variance after Factor Analysis Rotation

Initial Eigenvalues

Rotation Sums of Squared Loadings

Component Total % of Variance Cumulative % Total % of Variance Cumulative %
1 5.220 26.098 26.098 3.478 17.392 17.392
2 1.923 9.615 35.713 2.168 10.838 28.230
3 1.469 7.345 43.058 1.912 9.562 37.792
4 1.358 6.790 49.848 1.741 8.704 46.496
5 1.205 6.024 55.872 1.549 7.746 54.242
6 1.055 5.275 61.147 1.381 6.905 61.147
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Using the statistics presented in Table 6, six
factors were initially extracted; however, the sixth
factor was excluded from further interpretation due
to its single-expert loading and insufficient
representativeness. Accordingly, five interpretable
factors were retained, representing the dominant
shared perspectives of experts regarding housing

complex design in relation to residents’ self-
actualization. These factors were labeled
Functional-Activity, Interactive, Physical,
Semantic, and Perceptual-Experiential dimensions.
Table 7 presents the mean scores of these
dimensions alongside the contributions of axial-
coding categories to each identified dimension.

Table 6. Rotated Component Matrix

components
1 2 3 4 5 6
Expert No. 9 .764 .008 .068 .025 .166 -.140
Expert No.12 671 .063 .026 112 .155 133
Expert No.10 611 312 -.066 277 -.160 .051
Expert No. 8 .609 .079 446 -.042 -.184 -.061
Expert No. 5 .604 192 118 461 -.036 -.204
Expert No. 13 537 150 279 .059 -.146 101
Expert No. 3 433 .302 .263 -.194 .026 -.308
Expert No. 19 .031 .686 162 .283 .006 218
Expert No. 1 -.090 .632 437 -.199 195 -.165
Expert No. 4 379 .604 -.043 .259 .017 -.138
Expert No. 6 .362 .585 -.165 .030 .018 -.181
Expert No. 11 .045 122 770 139 -.215 -.150
Expert No. 17 .296 -.214 .563 -.099 146 284
Expert No. 2 .250 137 .505 370 -.014 -.162
Expert No. 7 .034 .062 .045 77 A11 -.025
Expert No. 14 AT7 .206 .100 501 -.028 -.261
Expert No. 20 -.141 .092 .059 .208 .800 .203
Expert No. 18 -.116 .019 331 113 -.659 .230
Expert No. 16 401 441 .033 .035 470 -.119
Expert No. 15 .000 -.057 -.082 -173 -.016 .870

Table 7. The Contribution of Each of the Concepts Resulting from Axial Coding in the Dimensions of the
Design of Housing Complexes Based on the Response to the Need for Self-actualization

Concepts Psychological- Natural and  Social Event- . Spatial
. . . Searchable Collaborative . .
Environmental Attractive  configurable Vitality and
. Space Space g
. . Security and Comfort  Space Space Creativity
Dimension
Functional- o) 7.68 7.78 7.81 7.89 8.22
Activity
Interactive 7.50 7.75 7.97 8.28 8.31 8.56
Physical 8.15 8.11 7.80 8.16 8.07 8.40
Semantic 6.50 6.25 6.60 6.93 6.75 7.22
Perceptual- ¢ 4, 7.69 7.58 7.29 7.26 7.33
Experiential

10
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The conceptual model of the five dimensions
of designing housing complexes based on self-
actualization is presented in Figure 3:

In the following, data obtained from 290
residents were subjected to R-factor analysis. At
first, the measurement adequacy indicators are
checked, and the value of the KMO index at this
stage of the research has been calculated at 0.928,

Functional- so the adequacy of the sample size is very
Activity appropriate. The significance level of Bartlett's
test is also equal to 0.000, and the ability of the
Per data to be a factor is confirmed. According to the
Semntiac Designing erceptual- : : e
" Experiential rotated data matrix, among the 11 identified
0;“1’;!_:::‘;:;9“;5:‘& factors, factors containing three or more questions
need for self- can be interpreted; thus, factors 1 to 7 have
actunlaation of specific meanings and can be defined. At this
stage, after identifying the significant factors and
Physical Interactive the questions that include them, each factor is

Fig 3. Model of Design Dimensions of Housing
Complexes Based on Self-actualization Based on
Experts' Points of View

defined and named. The labeling of the concepts
has been approved and revised by six experts.
Table 8 shows the content of the questions for
each component:

Table 8. The Content of the Questions about the Components Resulting from the R-factor Analysis

Group Question .
Number Number Content of the Questions
Possibility of personalizing the space- Use of flowers and fragrant plants- Memorability of
24,22,25,1,30, spaces- Diverse colors- Attractive space- Social learning space- Natural view-
No.1 26, 20, 29, 2, 33, Participation in spatial events- Creative and lively space- Formation of solitude- Space for
Creative space 7, 6,41, 9, 27, teamwork- Diversity in lighting- Freedom in shaping the space- Exploration of spaces-
12,5, 10, 48 Natural space- Symbolic and meaningful artworks- Attention to the needs of residents in
the design- participation in the community
No.2 . . .
Event- 57. 58, 56, 21, Playground for sports and team games- Sports equipment, walking, and cycling paths-

configurable
space

No.3

Adaptive Space

No.4
Collaborative
space

No.5
Engagement
space

No.6

Safe
environment
No.7
Discoverable
space

16, 46, 11, 18, 23

36, 38, 39, 42,
37,55, 35

50, 51, 52, 53,
49, 54

43,44, 45,19

32,31, 40, 28

15, 13, 47, 14

Spaces for celebrations- Formation of happy events- Small library and reading room-
Attractive open space- Formation of ritual activities- Meeting Hall for collective events

A natural space with desirable furniture- a terrace facing the natural view- the formation
of adaptive environmental functions- roof garden design intended to encourage people's
presence- various uses and activities- tables, benches, and chairs in various models.

Flexible furniture- convenience in working with spatial equipment- collaborative
garden- freedom for activity in the space- multifunctional spaces- hosting participatory
events.

Spaces with benches and seats arranged closely together- beautiful lobbies with multiple
seating options- memorable and meaningful collective events.

Visibility of routes and ease of navigation- the ability to monitor spaces- protection of
people's privacy- provision of psychological comfort- freedom of movement without
hindrance.

Ambiguity and mystery of spaces- explorability of spaces- use of symbolic art-designing
complex open spaces in an organic and natural way.

11
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The factors mentioned in the design
components of the housing complexes that can
affect the self-actualization of the residents
according to the dimensions and indicators
included are given in Figure 4.

In the third phase of the research, modeling of
the causal relationships among the design
components of housing complexes based on the
response to the self-actualization needs of the
residents has been done. For this purpose, after
formulating the theoretical model, Amos software
is used to measure the Model Fit Indices,
Acceptance of the Model, the significance of the
relationships between the factors, and the effect
value of each variable. In order to check the
suitability and acceptability of the presented
model, the fit and acceptability indices of the
model are mentioned. First, the absolute fit
indices of the model were examined. The

Goodness of Fit Index (GFI) and Adjusted
Goodness of Fit Index (AGFI) were estimated at
1.000 and 0.999, respectively. The model chi-
square probability value was 0.981, suggesting no
statistically significant discrepancy between the
observed covariance matrix and the model-
implied covariance matrix. The CMIN/DF value
was 0.019, while the Comparative Fit Index (CFI)
and Root Mean Square Error of Approximation
(RMSEA) values were 1.000 and 0.000,
respectively. Collectively, these indices indicate
that the proposed model demonstrates a very good
fit to the observed data and provides a suitable
basis for examining the relationships among the
design components. The details of the
relationships between the components in the
model of causal relationships developed in the
current research are presented in Table 9:

Achieving
Self-actualization in
Residents of
Residential
Complexes

Space

JeorsAyd

O.st oA gd\‘.\"\’

So1eo1pup 24199190

Fig 4. Classification of Housing Complex Desigh Components Based on Residents' Self-actualization
According to Dimensions and Characteristics
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Table 9. Regression Weights of the Relation Between the Components

Path Estimate S.E. C.R. P

Adaptive space < Collaborative space 151 .079 1.913 .056
Creative space < Discoverable space 1.012 254 3.980 fale
Engagement space «— Event-configurable space 201 .051 3.919 fale
Discoverable space«— Environmental Safety -1.064 .592 -1.797 072
Discoverable space«— Adaptive space -1.042 .793 -1.313 .189
Environmental Safety «— Collaborative space .687 .099 6.952 folaiel
Adaptive space < Creative space 176 .034 5.128 il
Collaborative space<— Event-configurable space -.305 107 -2.836 .005
Creative space«— Event-configurable space 1.398 164 8.545 il
Event-configurable space«— Discoverable space 1.812 .349 5.190 ikl
Creative space«< Collaborative space -.628 .239 -2.628 .009
Collaborative space«<— Engagement space 1.907 .269 7.080 Fxk
Adaptive space « Event-configurable space 720 .087 8.310 faie

As shown in Table 9, most of the relationships
in the model were positive and statistically
significant, reflecting the supportive interactions
among housing design components. Two paths,
however, between Environmental Safety and
Discoverable Space (p = .072) and between
Adaptive Space and Discoverable Space
(p = .189), were not statistically significant,
indicating that these relationships may be weaker
or context-dependent. In addition, significant
negative relationships were observed between
Collaborative Space and Creative Space (p = -
0.628, p = .009) and between Event-Configurable
Space and Collaborative Space (p = -0.305, p =
.005), suggesting potential inhibitory or
compensatory interactions among these spatial
components.

Six feedback cycles were derived from the
structural equation model by tracing statistically
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significant directional paths in the AMOS path
diagram, identifying closed-loop configurations
of interrelated housing design components that
indicate recursive interaction patterns within the
system. These cycles, Creative Participation in
Space, Interactive Spatial Events,
Environmentally Participatory Events, Adaptive
and Discoverable Space, Creative and
Discoverable Space, and Collaborative and
Discoverable  Space, represent  recurring
interaction patterns among housing design
components, illustrating how spatial
characteristics are structurally interconnected
within the proposed framework and collectively
support residents’ self-actualization. Table 10
presents the extracted cycles from the causal
model.
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Table 10. Extracted Cycles from the Housing Complex Design Model

Cycle 1. Creative participation in
the space

Cycle 2. Interactive spatial events

Cycle 3. Environmentally
Participatory Events

Cycle 4. Adaptive and discoverable

space space

Cycle 5. Creative and discoverable

Cycle 6. Collaborative and
discoverable space

Cycle 1: Creative Participation in Space: This
cycle consists of five interrelated components:
Adaptive Space, Creative Space, Collaborative
Space,  Event-Configurable = Space, and
Discoverable Space. The R2 values indicate the
proportion of variance explained within the
model, including Adaptive Space (R? = 0.478),
Creative Space (R2=0.317), Collaborative Space
(R? = 0.164), Event-Configurable Space (R? =
0.154), and Discoverable Space (R2=1.000). The
latter indicates that the variance of this construct
is fully accounted for within the specified
structural configuration, reflecting a highly
interdependent model structure.
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Cycle 2: Interactive Spatial Events: This cycle
is composed of Adaptive Space, Discoverable
Space, Creative Space, and Engagement Space.
The R? value for Engagement Space is 0.420,
indicating that 42.0% of the variance in this
component is explained by the other elements in
the model. The corresponding R value is 0.650.

Cycle 3: Environmentally Participatory
Events: This cycle comprises Event-
Configurable Space, Collaborative Space, Safe
Environment, and Discoverable Space, with Safe
Environment as a key component. The R2 value
for Safe Environment is 0.210, indicating that
21.0% of the variance in this component is
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explained by the other elements of the cycle. The
corresponding R value is 0.460.

Cycle 4: Adaptive and Discoverable Space:
This cycle is composed of Event-Configurable
Space, Adaptive Space, and Discoverable Space,
with Adaptive Space as a key component. The R?
value for Adaptive Space is 0.478, indicating that
47.8% of the variance in this component is
explained by the other elements in the model. The
corresponding R value is 0.690.

Cycle 5: Creative and Discoverable Space: This
cycle emerges from the interaction of Adaptive
Space, Discoverable Space, and Creative Space,
with Creative Space as a key component. The R?2
value for Creative Space is 0.317, indicating that
31.7% of the variance in this component is
explained by the other elements of the cycle. The
corresponding R value is 0.560.

Cycle 6: Collaborative and Discoverable
Space: This cycle comprises Event-Configurable
Space, Collaborative Space, Adaptive Space, and
Discoverable Space, with Event-Configurable
Space as a key component. The R2 value for
Event-Configurable Space is 0.154, indicating
that 15.4% of the variance in this component is
explained by the other elements within the cycle.
The corresponding R value is 0.390.

DISCUSSION

To address the first research question, Q-factor
analysis was conducted on questionnaires
completed by experts in urban planning,
architecture, and psychology. The findings
indicate that, from the experts’ perspective, the
Functional-Activity dimension represents one of
the pathways through which self-actualization
may be supported in housing complexes. In other
words, residents’ self-actualization can be
facilitated through the activities and functions that
emerge within the residential environment. This
finding is consistent with Csikszentmihalyi and
Nakamura (2010), who argue that engagement in
meaningful activities constitutes an important
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pathway toward self-actualization. This finding
suggests that housing complexes may support
self-actualization when their spatial organization
enables residents to engage in diverse,
meaningful, and self-directed activities within
everyday residential life.

Experts also identified the “Interactive”
dimension as one of the dimensions of housing
design for promoting self-actualization. This
finding suggests that residents’ self-actualization
may be supported through the interactive
capacities of housing environments and the social
relationships that develop within them. In this
regard, Purdeihimi et al. (2011) argue that social
design elements can contribute to the satisfaction
of higher-order needs, including security and self-
actualization, by  fostering  meaningful
interpersonal connections. Accordingly, housing
environments  that  encourage  everyday
encounters, social interaction, and community
participation may provide conditions that support
residents’ self-actualization.

The “Physical” dimension also emerged as an
important  pathway through which self-
actualization may be supported in housing
complexes. This finding suggests that the
physical characteristics of residential
environments can contribute to residents’
experiences of personal growth and development.
In this regard, Toby (2003) emphasizes the
influence of the sensory and informational
qualities of the physical environment on human
development. Therefore, the design of housing
complexes may support self-actualization by
providing environments that offer sensory
richness, environmental comfort, visual interest,
and opportunities for meaningful engagement
with space.

Similarly, the “Semantic”  dimension
highlights the role of meaning through which self-
actualization may be supported in housing
complexes. This finding suggests that the
meanings and symbolic significance that
residents attach to their living environments may
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contribute to experiences of personal growth and
fulfillment. In this regard, Karimi et al. (2018)
emphasize that the meanings individuals derive
from their residential environments can nurture
human  excellence and  self-actualization.
Therefore, housing design should not be limited
to functional and physical considerations but
should also create opportunities for residents to
develop attachment, identity, and meaningful
relationships with their living environment.

The “Perceptual-Experiential”  dimension
emphasizes sensory engagement through which
self-actualization may be supported in housing
complexes. This finding highlights the role of
residents’ sensory experiences and perceptions of
the built environment in shaping personal
development. Weaver (2010) argues that
architecture can support self-actualization by
facilitating sensory experiences and strengthening
connections  between individuals and their
environment. Accordingly, housing environments
may support self-actualization when they provide
rich sensory experiences, visual diversity,
opportunities for exploration, and meaningful
engagement with everyday spatial settings.

Taken together, these findings suggest that
self-actualization in housing complexes is a
multidimensional phenomenon shaped by five
interconnected dimensions: Functional-Activity,
Interactive, Physical, Semantic, and Perceptual-
Experiential. Rather than operating
independently, these dimensions appear to
complement one another in shaping how residents
act, interact, perceive, and derive meaning from
their residential environment. From this
perspective, self-actualization may emerge from
the combined influence of  functional
opportunities, social relationships, physical
qualities, meaningful experiences, and sensory
engagement within everyday residential life.

To address the second research question, the
cycles identified through the causal model
highlight the potential role of spatial organization
in housing complexes in supporting residents’
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self-actualization,  well-being, and  social
participation. Although six design cycles were
identified, the present discussion focuses on four
participatory cycles, Creative Participation in
Space, Interactive Spatial Events,
Environmentally Participatory Events, and
Collaborative and Discoverable Space, as these
are most directly related to the study’s objective
of examining how spatial design may facilitate
resident participation and experiences associated
with  self-actualization. For instance, the
“Creative Participation in Space” cycle highlights
the interrelationship among Adaptive Space,
Creative Space, Collaborative Space, Event-
Configurable Space, and Discoverable Space.
This cycle resonates with Madanipour’s (2013)
concept of event-configurable spaces, which
emphasizes the role of participation in shaping
spatial experiences. The results suggest that
adaptive and event-configurable environments
may encourage exploration and engagement with
space, which in turn can support creative spatial
experiences. This interpretation is consistent with
the arguments of Duncan and Duncan (1976) and
Sixsmith (1986), who emphasize the role of
personal engagement in transforming residential
environments into meaningful places. The
findings therefore suggest that creativity,
participation, and discoverability may operate as
interconnected aspects of residents’ experiences
within housing complexes. From a design
perspective, this cycle suggests the value of
flexible communal areas, multi-functional open
spaces, adaptable furniture systems, and spatial
layouts that allow residents to modify or
appropriate space according to changing needs
and activities. Examples may include flexible
community spaces and equipment, movable
seating  arrangements, and  participatory
environments that facilitate both individual and
collective engagement, such as community
gardens or platforms for collaborative artistic
production, alongside informal events that
encourage resident interaction and participation.
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Such spatial configurations can accommodate a
range of social, recreational, and creative uses,
and support opportunities for participatory
engagement, lived experience, and personal
interaction with the residential environment.

The “Environmentally Participatory Events”
cycle highlights the role of spatial safety and
accessibility in supporting participation within
housing complexes. As noted by Smith (1994),
spatial events can stimulate collective
engagement and create opportunities for
residents’ involvement in community life. The
findings suggest that highly controlled and
predictable environments may  reduce
opportunities for exploration by limiting
ambiguity, spatial complexity, and uncertainty,
which are often associated with discoverability.
Accordingly,  the  relationship  between
environmental safety and discoverability appears
to involve a balance between security and
exploratory potential rather than a unidirectional
association. Given the positive association
between discoverability and participatory
engagement, housing complexes may benefit
from branching circulation systems, visual
corridors, partially concealed destinations,
layered landscape sequences, interconnected
pathways, and gradations of enclosure that
support exploration while maintaining passive
surveillance.

Similarly, the “Interactive Spatial Events”
cycle emphasizes the role of social interaction in
shaping residents’ experiences within housing
complexes. Event-configurable spaces may
provide opportunities for engagement and
interaction among residents, as highlighted by
Yahan and Wise (2019). The findings suggest that
environments that are highly adaptable to users’
needs do not necessarily stimulate curiosity or
exploratory behavior. Accordingly, adaptability
alone may be insufficient to promote
discoverability unless it is integrated with spatial
complexity, visual diversity, and opportunities for
unplanned encounters. This highlights the need to
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complement flexible spatial configurations with
design strategies that support both functional

responsiveness and exploratory  potential.
Potential design responses may include
interconnected circulation networks, shared

transition zones, visual focal points, and multi-
purpose gathering spaces that support both
adaptive use and exploratory engagement within
residential environments.

Finally, the “Collaborative and Discoverable
Space” cycle highlights the relationship between
participation,  collaboration, and  spatial
exploration within housing complexes. This
interpretation is consistent with Weaver’s (2010)
emphasis on discovery in architectural
environments and Rapoport’s (1990) discussion
of participatory housing design as a context for
meaning-making and identity  formation.
However, the negative relationship between
Event-Configurable Space and Collaborative
Space suggests that, while event-configurable
spaces may provide opportunities for gathering,
they do not necessarily ensure the development of
collaborative  relationships. In  residential
environments, participation often emerges
through informal, spontaneous, and everyday
interactions rather than structured collective
activities. Accordingly, housing design should
also support informal encounters through shared
circulation areas, semi-public spaces, communal
gardens, and everyday meeting points that
facilitate unplanned social interaction. Examples
may include participatory gardens, internal
courtyards, seating nodes along circulation
routes, and transitional spaces between private
dwellings and communal areas that encourage
resident interaction within an open and
exploratory spatial setting.

The findings suggest that self-actualization in
housing complexes emerges through a network of
interacting spatial processes rather than isolated
design attributes, operating across both individual
(exploratory, creative, perceptual) and collective
(interactive, collaborative, participatory) modes
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of engagement with space. From this perspective,
housing environments may support self-
actualization through spatial configurations that
integrate  opportunities for both  personal
exploration and collective participation. These
configurations include flexible communal spaces,
semi-public transitional areas, event-configurable
settings, shared green spaces, and circulation
networks that facilitate movement and social
encounter, collectively supporting everyday
engagement with the residential environment.

Overall, the findings indicate that housing
design should be understood as a set of spatial
conditions that enable both agency and
interaction, rather than as prescriptive solutions.
Within this framework, a balance between
environmental safety and spatial diversity may
further enhance opportunities for discovery,
participation, and meaning-making in residential
settings.

CONCLUSION

This study aimed to identify and explain the
cycles through which architectural and spatial
design components in housing complexes may
support residents’ self-actualization. Using a
mixed-method approach, the research integrated
document mining, the Delphi method, user
surveys, and correlation analysis to develop a
causal model of self-actualization in residential
environments. The findings identified five
design dimensions, Perceptual-Experiential,
Semantic, Interactive, Physical, and Functional-
Activity, that appear to shape the spatial
conditions associated with self-actualization.
The results suggest that self-actualization in
housing complexes may be understood not only
as an individual psychological phenomenon but
also as a spatially mediated and participatory
process. Functional activities and collective
events, interactive relationships between
individuals, space, and others, physical spatial
characteristics, semantic  meanings, and
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perceptual experiences collectively appear to
contribute to the spatial conditions associated
with  personal growth and  well-being.
Participation, both individual and collective,
emerged as a prominent mechanism through
which residents engage with space, express
identity, and construct meaning within their
living environments.

The study also identified four participatory
cycles- Creative Participation in Space,
Interactive Spatial Events, Environmentally
Participatory Events, and Collaborative and
Discoverable Space- that illuminate how spatial
design components interact within the proposed
causal framework. These cycles suggest that
adaptability, discoverability, participation, and
social interaction are interconnected processes
associated with residents’ sense of belonging,
creativity, and well-being. The findings further
highlight the importance of participatory and
event-configurable  spaces in shaping
opportunities for both personal and collective
engagement within housing complexes. Overall,
the findings suggest that experiences associated
with self-actualization in residential contexts
emerge through ongoing interactions among
individuals, spatial structures, and social
relationships. The proposed model provides a
conceptual and empirical framework for
understanding how architectural design may
support human potential and well-being through
participatory and adaptive spatial strategies.

Several limitations should be acknowledged.
The study was geographically limited to housing
complexes in Iran, which may restrict the
generalizability of the findings to other socio-
cultural contexts. Additionally, constraints in
participant access and cooperation affected the
scope of data collection. Future research should
examine  diverse urban  contexts and
demographic groups, including different age
cohorts and functional urban settings, to further
evaluate and extend the proposed model.
Expanding this line of inquiry may contribute to
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a deeper understanding of how spatial design actualization across different social and cultural
relates to processes associated with self- environments.

Perceptual
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Fig 5. Layered Diagram lllustrating Pathways to Residents” Wellbeing Through Self-actualization Cycles
in Housing Complexes
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