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Urban environments influence mental well-being, yet
most restoration scales have been developed for natural
settings. This study developed and initially validated the
Urban Restorative Potential Scale (URPS), a design-ori-
ented measure for everyday urban contexts. A set of
twenty-five items grounded in attention restoration the-
ory and stress reduction theory was tested with 1,001
residents of Urdaneta, Philippines. Confirmatory factor
analysis supported a seventeen-item, four-factor structure
(quality, functionality, captivation, and relaxation) under
a second-order urban restorative potential (URP) factor,
with good fit and reliability. Convergent validity was
adequate; subscale correlations were high but consistent
with a meaningful higher-order construct. The URP fac-
tor strongly predicted overall satisfaction with the scene
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viewed. Multi-group models indicated context depend-
ence across urban scene types (USTs): quality loaded
most strongly on URP in recreational scenes; captiva-
tion dominated in housing, institutional, streetscape, and
commercial scenes; functionality was most influential in
transit scenes; and relaxation was an important but not
leading factor for all USTs. The findings are cross-section-
al; therefore, causal claims are not warranted. The URPS
offers a practical diagnostic profile for design hypotheses,
highlighting that what “feels restorative” varies by scene

type.

Keywords: restorative environments, urban scene types,
psychometric validation, measurement invariance, envi-
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1 Introduction

Urban environments often elevate stress, anxiety, and attention
fatigue due to noise, crowding, and limited access to psycho-
logically supportive spaces (Bowler et al., 2010; McDonald et
al., 2018). However, most tools for assessing “restorativeness”
were initially developed for parks and forests, not for streets,
housing blocks, or transit stops (Hartig et al., 1997). This gap
creates a demand for psychologically supportive everyday en-
vironments, not merely green infrastructure. This raises a crit-
ical design question: can ordinary urban places, such as plazas,
streets, residential blocks, campuses, commercial districts, and
transit hubs, offer mental relief?

Traditional restorative environment research highlights set-
tings that support recovery from attention fatigue and stress
(Kaplan, 1995; Ulrich et al.,, 1991). Attention restoration the-
ory (ART) proposes that recovery occurs when environments
provide four key qualities: being away (psychological distance
from routine demands), fascination (effortless attention, par-
ticularly “soft fascination”, which gently engages without
mental strain), extent (sufficient scope and coherence to feel
immersed), and compatibility (support for intended activities
and purposes; Kaplan & Kaplan, 1989; Kaplan, 1995). Stress
reduction theory (SRT) emphasizes rapid physiological recov-
ery in environments that feel safe, legible, and aesthetically

pleasant (Ulrich, 1984; Ulrich et al., 1991).

Although both theories were originally developed in relation
to natural settings, subsequent studies have demonstrated that
certain urban environments can also foster restoration (San
Juan et al,, 2017; Lindal & Hartig, 2013; Bornioli & Subi-
za-Pérez, 2023). Features such as visual interest, legibility, per-
ceived safety, and opportunities to pause or find refuge have
been shown to support attentional relief and stress recovery
in everyday urban contexts (Peschardt & Stigsdotter, 2013;
Lindal & Hartig, 2015; Joye & van den Berg, 2011). In short,
restoration is not confined to forests or wilderness; it may also
emerge in ordinary urban niches, such as the shaded corner of
a transit interchange, when those places feel ordered, compre-
hensible, and welcoming.

The long-standing “natural versus urban” dichotomy in resto-
ration research is increasingly recognized as a gradient rather
than a binary distinction. Although meta-analytic evidence
still finds natural settings more restorative on average, the wide
variability within and across settings cautions against simple
either-or classifications (Menardo et al.,, 2021). The Perceived
Restorativeness Scale (PRS), which operationalizes the four
components of ART (being away, fascination, extent, and com-
patibility), has been the dominant measurement tool since its

development and validation in natural settings (Hartig et al,,
1997; Pasini et al., 2014). However, the PRS was primarily
designed to assess experiences of immersion in nature or es-
cape from urban demands. In everyday urban contexts, many
PRS items presume a “retreat” experience (e.g., being away in-
terpreted as physical escape), whereas much real-world urban
restoration involves micro-restoration, which is brief moments
of relief occurring on-site while navigating daily activities (Joye
& Dewitte, 2018).

More fundamentally, the PRS underspecifies design-relevant
features that shape urban restoration. Although ART’s quali-
ties of fascination and being away capture important psycho-
logical mechanisms, they do not directly address the physical
environmental qualities that urban users consistently iden-
tify as critical to psychological comfort. Research on urban
environmental preferences reveals that people value specific
tangible features such as cleanliness and maintenance (visual
order), functional amenities such as seating and shade (physi-
cal comfort), safety and legibility (navigability), and aesthetic
appeal (visual engagement) as determinants of whether a space
feels supportive or stressful (Nordh et al., 2009; Peschardt &
Stigsdotter, 2013; Rios-Rodriguez et al., 2021; Jennings &
Bamkole, 2019). These features align conceptually with ART’s
extent and compatibility but require more explicit operation-
alization for urban design contexts. Similarly, SRT’s emphasis
on safety and positive affect points to the importance of per-
ceived care and environmental quality, aspects largely implicit
in nature-based scales. The absence of items directly capturing
these built-environment attributes is a significant gap: design-
ers cannot easily translate abstract concepts such as being away
or fascination into specific interventions, but they can modi-
fy maintenance regimes, add seating, improve wayfinding, or
enhance visual interest. Thus, an Urban Restorative Potential
Scale (URPS) must bridge the gap between psychological the-

ory and observable, designable features.

This highlights two persistent gaps. First, there is apparently
no validated scale that explicitly operationalizes restorative
potential using urban design terminology accessible to practi-
tioners yet. Second, few studies have tested whether restorative
processes operate equivalently across diverse urban settings,
leaving open the question of whether restoration is a univer-
sal phenomenon or context dependent. Addressing these gaps
requires moving beyond adaptation of nature-centric measures
toward purpose-built instruments that treat urban environ-
ments as legitimate objects of restoration research.

Urban restoration likely varies by context. Different urban
scene types (USTs), such as residential streets, institutional
campuses, commercial districts, streetscapes, transit hubs, and
recreational parks, exhibit distinct affordances and stressors
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that may shape restorative profiles (Karmanov & Hamel, 2008;
Wilkie & Clements, 2018). Evidence shows that greenery sup-
ports restoration in residential streets (Lindal & Hartig, 2013,
2015; Zhao et al., 2020), institutional courtyards (Cooper
Marcus & Sachs, 2014), pedestrian squares (Subiza-Pérez et
al., 2020), and parks (Korpela et al., 2010), whereas transit
environments often elevate stress unless specific design mit-
igations (c.g., clear wayfinding, seating, and shelter) are in-
troduced (Evans & Wener, 2007). This heterogeneity raises
a methodological question: few studies have tested measure-
ment invariance across scene types, leaving uncertain whether
restoration operates through similar mechanisms universally
or whether the relative importance of different restorative di-
mensions shifts with context (Chen, 2007; Milfont & Fischer,
2010; Bornioli & Subiza-Pérez, 2023).

To address these gaps, the URPS was developed, operationaliz-
ing ART and SRT through four design-oriented factors. Qual-
ity encompasses environmental care, order, and safety (SRT’s
non-threatening environments, ART’s extent). Functionality
reflects physical affordances (scating, shade, and wayfinding)
that support intended activities (ART’s compatibility). Cap-
tivation embodies soft fascination through visual interest and
architectural engagement (ART’s fascination). Relaxation re-
frames being away as psychological refuge achievable on-site,
encompassing calmness within urban settings (ART’s being
away, SRT's stress reduction). Thus, URPS retains ART’s at-
tentional mechanisms while operationalizing built environ-
ment attributes underspecified in nature-based scales. URPS
was tested across six USTs (recreational, housing, institution-
al, streetscape, commercial, and transit), given evidence that
restorative potential varies by context: wayfinding matters in
transit hubs, visual richness in streetscapes, and order in parks
(Evans & Wener, 2007; Peschardt & Stigsdotter, 2013; Purcell
et al., 2001).

This study pursues three aims: 1) to test the URPS factor
structure, model fit, reliability, and selected aspects of valid-
ity (convcrgent, discriminant, and criterion); 2) to examine
measurement invariance across USTs using multi—group con-
firmatory factor analysis, testing whether the URPS operates
equivalently or context dependently; and 3) to assess criterion
validity by testing whether URPS scores predict overall satis-
faction with the environment.

2 Methodology

2.1 Research design and participants

A cross-sectional, between-subjects image-rating study was
conducted in Urdaneta, Philippines, in June 2025. Each par-
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ticipant viewed one randomly assigned urban scene photo and
rated each scene. This between-subjects design avoids carryover
and contrast effects common in within-subjects image ratings
(Poulton, 1982; Aguinis & Bradley, 2014), which produces
a two-way dataset (person X one scene). It also allows for
each participant to provide a focused, unbiased assessment of
a single environment. Image-based assessment is appropriate
for scale development because it permits systematic control of
visual features while maintaining ecological validity (Stamps,
2010).

A total of 1,070 city residents participated, recruited through
on-site convenience sampling with quota targets for age groups
to ensure a broad demographic mix. Inclusion criteria required
that participants currently lived in Urdaneta and could give
informed consent. The study excluded individuals with uncor-
rected visual impairment, those unable to follow task instruc-
tions, and those that were visibly intoxicated. After data quality
screening, the final analytic sample was comprised of 1,001
participants. The sample was 58.3% female and 40.9% male
(0.8% did not specify sex). Age was distributed across four life
stages: adolescents and emerging adults (16-19 years, 29.6%),
young adults (20-34, 31.7%), middle-aged adults (35-54,
29.1%), and older adults (55+, 9.6%). These age bands reflect
developmental stages relevant to environmental perception
(Pan American Health Organization, 2020) and ensured bal-
anced representation across the lifespan. Education levels were
distributed to no formal schooling (1%), elementary school
(10.1%), high school (39.5%), bachelor’s degrees (40.6%) and
graduate degrees (8.8%). Participants came from rural areas
(41.1%), small towns (19.7%), suburban areas (20.6%), and
urban centres (18.6%). They were randomly assigned to view
one image showing one of the six USTs, with their shares dis-
tributed relatively evenly across the UST categories (14.9% to
18.2% of participants per UST).

2.2 Stimuli and procedure

The visual stimuli were drawn from an extensive photo bank
assembled specifically for this project. Thousands of candidate
photos of urban scenes were taken by a research team dur-
ing multiple field visits. To maximize generalizability, images
were taken across a rural-urban gradient. Figure 1 shows the
locations where they were taken. Approximately two-thirds
(66.1%) of the photos came from sites within Pangasinan,
17.9% from Metro Manila, 14.2% from the nearby province of
Nueva Ecija, and the remaining 1.8% from Tarlac. All photos
were taken under comparable conditions to control for light-
ing and sky conditions. The photos were taken using standard
focal lengths (24-50 mm full-frame equivalent) with minimal
post-processing (horizon levelling and exposure normalization
only) to preserve a natural appearance. Display settings were
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Figure 1: Locations of where the photos were taken and used as stimuli for the study (base map: OpenStreetMap).

standardized across sessions (auto-brightness disabled, screen
brightness > 50%).

From this pool, a balanced set of images was selected repre-
senting the six USTs of interest: recreational green spaces, res-
idential areas, institutional/campus settings, strectscapes, com-
mercial/business districts, and transit-oriented places. For each
urban scene type, nineteen representative images (114 total)
were selected through a systematic rating process. Six trained
urban design students independently evaluated candidate
photos for visible restorativeness indicators (e.g., cleanliness,
greenery, seating, and visual order) versus detractors (e.g., litter,
clutter, and lack of refuge). This process ensured variability
within each UST, including both higher- and lower-restorative
exemplars rather than only idealized scenes. Prior to the main
study, it was validated that the participants would perceive the
images as intended. Thirty independent raters (urban design
students) sorted a sample of the photos into UST categories
without location information. Inter-rater reliability was sub-
stantial (Fleiss’s kappa = 0.72, 95% CI [0.68, 0.76]), confirm-
ing clear scene type recognition. Figure 2 shows examples of
the stimuli, one for each category.

Data collection took place at community halls (barangays)
across Urdaneta. To ensure standardized conditions, facil-
itators completed a pre-session checklist verifying a quiet
environment (< 30 dBA ambient noise), glare-free display,
appropriate viewing distance (50-70 cm), and adherence to
the standardized script.

Upon arrival, participants received information about the
study and provided informed consent. Each participant was
then randomly assigned one photo from the pool of 114 im-
ages, in which participants were relatively evenly distributed
across the six USTs. Participants viewed their assigned scene
on a laptop screen for sixty seconds while facilitators ensured
attention to the image. Inmediately following image exposure,
participants supplied their demographic information, includ-
ing age group, sex, highest educational attainment, and current
residence location, and then they rated the URPS and overall
satisfaction items cither on a tablet or on paper, depending
on their preference and literacy level. Trained data collectors
monitored all sessions to ensure comprehension and protocol
adherence.

Urbani izziv, volume 36, no. 2, 2025

139



140

Z.F.CORPUZ

Figure 2: Example study stimulus per urban scene type: a) recreational scene; b) housing scene; c) institutional scene; d) streetscape scene;

e) commercial scene; f) transit scene (photos: author).

The protocol was reviewed and approved by the University
Research Ethics Committee in accordance with the National
Ethics Guidelines for Health and Social Research (Philip-
pine Health Research Ethics Board, 2022). Written informed
consent was obtained from all participants. For participants
under eighteen, guardian consent and participant assent were
obtained in accordance with ethical guidelines for research
involving minors. Responses were anonymized and processed

under the Data Privacy Act of 2012 (RA 10173).
2.3 Measures

The URPS was developed as a self-report instrument to assess
the perceived restorativeness of urban environments. A theo-
ry-driven approach to item generation was adopted, drawing
directly on principles from ART and SRT to ensure content
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validity. Rather than adapting items from existing nature-based
scales, twenty-five original items tailored to urban design fea-
tures were developed while preserving core restorative princi-
ples. Each item presented a statement evaluating attributes of
the scene’s restorative quality, rated on a five-point Likert scale
(1 = strongly disagree to 5 = strongly agree).

The twenty-five items were organized a priori into four concep-
tual factors based on the theoretical framework. Quality en-
compasses aesthetic upkeep and environmental coherence that
contribute to perceived safety and order (example item: “The
environment appears clean and well maintained”). Function-
ality covers physical amenities, comfort features, and spatial
affordances that support user activities (example item: “This
environment provides suitable places for sitting and resting”).
Captivation reflects the scene’s ability to attract and hold at-
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tention effortlessly, linked to the concepts of fascination and
visual complexity (example item: “The visual details in this
environment are noticeable and appealing”). Relaxation en-
compasses one’s sense of calmness, refuge, and psychological
distance, corresponding to the being away dimension of re-
storative experience (example item: “This environment feels
peaceful and calm to me”).

Prior to full deployment, a pilot study with fifty university
students and staff tested the clarity and comprehensiveness of
all twenty-five items. Participants rated eighteen trial images
using the draft questionnaire and provided feedback via a de-
brief form with clarity (five-point) ratings and open comments.
Based on this feedback, technical or unusual terms were revised
with local translations added in parentheses to improve com-
prehension, particularly for participants with limited educa-
tion or English proficiency. All twenty-five items were retained
after these linguistic refinements, and the administration script
and questionnaire were finalized for the main study. No items
were reverse coded.

A single-item criterion measure assessed overall environmental
satisfaction: “Overall, I am satisfied with the quality of this en-
vironment.” Participants rated this item on the same five-point
Likert scale. This item served as an external criterion to test
whether URPS scores predict general environmental appraisal.

2.4 Data collection and screening

Responses were recorded via Google Forms; paper forms were
used when preferred and double entered for accuracy. Goog-
le Forms enforced required responses and value validation
(Likert items restricted to 1-5). Paper forms were checked at
point-of-collection and double entered with an independent
second pass; discrepancies were reconciled. Data were export-
ed to MS Excel and screened for quality. The combination of
required digital form fields and double-entry verification for
paper forms eliminated missing data. Data quality screening
focused on identifying inattentive responding patterns. The
study screened for inattentive responding (i.c., low-effort or
“straight-lining” patterns) by calculating within-person re-
sponse variability across all URPS items rated for the single
scene viewed. Participants whose URPS responses showed ex-
tremely low variability (standard deviation < 0.40 on a five-
point scale) were excluded as likely inattentive. This thresh-
old corresponds to responses varying by less than half a scale
point on average and represents near-uniform responding (e.g.,
marking all 3s or 4s with minimal variation), consistent with
recommended quality-control practices (Huang et al., 2012).
This removed approximately 6.5% of the initial cases, yielding
a final analytical sample of 1,001.

2.5 Statistical analysis

Analyses were conducted in two phases using IBM SPSS Amos
(version 21.0.0). A significance level of & = 0.05 was adopted
as the criterion for hypothesis testing.

The first phase specified a theory-driven four-factor model
(twenty-five items) and estimated it using confirmatory factor
analysis (CFA). It used maximum likelihood (ML) estimation,
treating five-point Likert items as approximately continuous,
consistent with simulation evidence (Rhemtulla et al., 2012;
see also Li, 2016; Norman, 2010). Given the sample size and
the distribution of responses, ML estimation performed relia-
bly. Model fit was assessed using common criteria (;(2/ df < 3,
CFI > 0.95, SRMR < 0.08, RMSEA < 0.06-0.08; Gaskin &
Lim, 2016; Hu & Bentler, 1999). Modification indices were
reviewed to identify items with weak loadings (< 0.50; Hair et
al,, 2010; Kline, 2016; Byrne, 2016) or redundancy, and items
were removed only when the change was theoretically support-
ed. This was followed by a comparison of alternative model
structures using overall fit indices (CFI, SRMR, and RM-
SEA) and parsimony-oriented information criteria (BIC and
sample-size-adjusted BIC [SABIC]). Four possible structures
were compared: a single-factor model, a correlated four-factor
model (quality, functionality, captivation, and relaxation), a
second-order model in which the four factors load onto one
higher-order factor, and a bifactor model with one general
factor plus the four specific factors. The model was judged
using BIC and SABIC, in which lower values indicate a better
balance of fit and simplicity (Burnham & Anderson, 2002).
AIC was also checked and showed the same ranking. For the
selected model, reliability (¢ and composite reliability > 0.70),
convergent validity (AVE > 0.50; Fornell & Larcker, 1981),
and discriminant validity using HTMT (< 0.85; Henseler et
al,, 2015) with percentile-bootstrap 95% confidence intervals
for the HTMT ratios were examined.

The second phase examined measurement invariance across
the six USTs using sequential multi-group CFA of the final
structure. It tested configural invariance (same factor struc-
ture across groups), followed by metric invariance (equal factor
loadings) and structural invariance (equal factor correlations/
variances). Scalar invariance was not tested because the focus
was on whether the measurement model structure replicates
across contexts rather than comparing latent means. Given that
chi-square difference tests are sensitive to large samples (Yuan
& Bentler, 2004), practical fit changes were emphasized: ACFI
< 0.01 and ARMSEA < 0.015 indicated acceptable invariance
(Chen, 2007; Cheung & Rensvold, 2002). When only a subset
of parameters could be constrained equally while maintaining
acceptable fit, partial invariance was documented and inter-
pretations were adjusted accordingly (Byrne, 2016; Putnick
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Figure 3: The retained and most optimal second-order URP measurement model solution with standardized estimates (diagram generated
in IBM SPSS Amos).

.6: 61

Table 1: Fit indices of rival measurement models.

Model df X X/df CFI SRMR RMSEA BIC SABIC
Correlated four-factor 113 356.90 3.158 0.975 0.030 0.046 633.25 506.21
Second-order (URP) 109 307.73 2.823 0.980 0.027 0.043 611.714 471.97
Bifactor 115 358.60 3.119 0.975 0.030 0.046 631.68 500.44
Unidimensional 119 1,309.26 11.002 0.878 0.058 0.100 1,544.16 1,436.17

Note: df = degrees of freedom, x* = chi-squared statistic, */df = ratio of chi-squared to degrees of freedom, CFl = comparative fit index,
SRMR = standard root mean square residual, RMSEA = root mean square error of approximation, BIC = Bayesian information criterion, SABIC =
Schwarz's adjusted Bayesian information criterion.

Table 2: Reliability and convergent validity statistics for the URPS subscales.

Factor a CR AVE MSV MaxR(H)
Quality 0.793 0.792 0.561 0.575 0.810
Functionality 0.818 0.821 0.535 0.722 0.879
Captivation 0.878 0.878 0.590 0.722 0.829
Relaxation 0.893 0.893 0.626 0.653 0.894

Note: a = coefficient alpha, CR = composite reliability, AVE = average variance extracted, MSV = maximum shared variance, MaxR(H) = maximum
reliability (H). Adequate reliability: a and CR > 0.70, convergent validity: AVE > 0.50, discriminant validity: AVE > MSV.

Table 3: Discriminant validity: heterotrait-monotrait (HTMT) ratios.

Quality Functionality Captivation Relaxation
Quality —
Functionality 0.730 —
Captivation 0.738 0.836 —
Relaxation 0.687 0.771 0.807 —

Note: HTMT < 0.85 suggests adequate discriminant validity. All values meet this criterion, indicating that the four factors are empirically dis-
tinguishable despite their theoretical interrelatedness within the higher-order URP construct.

Urbani izziv, volume 36, no. 2, 2025
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& Bornstein, 2016). To characterize context-specific patterns,
first- and second-order factor loadings were estimated separate-
ly for each UST. This allowed examination of which factors
and items show stronger or weaker relationships to overall
restorativeness across different urban contexts.

3 Results

3.1 Model refinement and fit

The initial twenty-five-item CFA showed acceptable model
fit (; = 1014.114, df = 241, ¥*/df = 4208, CFI = 0.951,
SRMR = 0.034; RMSEA = 0.057). Based on modification in-
dices and theoretical considerations, eight items were removed
due to weak factor loadings (< 0.50), high cross-loadings, or
content redundancy. For example, multiple items addressing
visual variety were consolidated to eliminate overlap, and items
with double-barrelled phrasing were deleted to improve clarity.
This yielded a seventeen-item solution comprising three qual-
ity items, four functionality items, five captivation items, and
five relaxation items. All retained indicators loaded strongly on
their intended latent factors (0.630-0.878; all p < 0.001). The
four first-order factors were substantially intercorrelated, sup-
porting the presence of a higher-order construct representing
the URP (Figure 3). The RMSEA close-fit test was non-signif-
icant (PClose = 0.984), indicating close fit (RMSEA < 0.05).

The study compared four rival measurement models (Table 1).
The unidimensional model showed poor fit, confirming that
URP cannot be treated as a single undifferentiated construct.
Three multidimensional alternatives (a correlated four-factor
model, a bifactor model, and a second-order hierarchical mod-
¢l) all demonstrated good fit. Information criteria favoured dif-
ferent models: AIC was lowest for the bifactor model, whereas
BIC and SABIC were lowest for the second-order model. The
second-order model was retained as the final structure based
on three considerations: a) marginally superior absolute fit in-
dices (CFI, SRMR, and RMSEA), b) stronger performance on
parsimony-adjusted criteria (BIC and SABIC), and ¢) theo-
retical interpretability as a general URP construct manifested
through four conceptually distinct factors.

3.2 Reliability and validity

All four URPS subscales showed strong internal consistency
(Table 2), with coefhicient alpha and composite reliability
ranging from 0.793 to 0.893. Convergent validity was sup-
ported: AVE exceeded 0.50 for all factors, meaning that each
latent factor explains more than half of the variance in its in-
dicators (Fornell & Larcker, 1981).

Discriminant validity evidence supported the factor structure
while also justifying the second-order model (Table 3). All
HTMT ratios fell below 0.85 (range: 0.687-0.836), indicating
adequate discriminability among the four factors. However,
the Fornell-Larcker criterion (AVE > MSV) was not satisfied
for all factors, indicating substantial shared variance among
subscales. This pattern is theoretically consistent with a high-
er-order factor structure: the factors are conceptually distinct
yet strongly intercorrelated because they all reflect aspects of
the broader URP construct.

Table 4 presents the final seventeen-item URPS, organized by
factor, with item codes and shortened descriptions used in
analyses and subsequent reporting,

3.2.1 Criterion validity

To assess whether URPS scores predict overall environmental
satisfaction, the satisfaction criterion item was regressed on
the second-order URP factor. The relationship was strong and
significant (B = 0.888, p < 0.001, R* = 0.788), indicating that
URP accounts for approximately 79% of variance in overall
satisfaction. This provides evidence that the URPS captures
aspects of environmental quality that meaningfully predict
global environmental appraisal.

3.2.2 Common method bias

Given that all variables were self-reported in a single session,
potential common method bias was assessed using two ap-
proaches. Harman’s single-factor test revealed that the first un-
rotated factor accounted for only 32% of variance, well below
the 50% threshold indicating problematic bias. In addition,
adding an unmeasured latent method factor to the CFA did
not improve model fit or substantively alter factor loadings,
suggesting that common method variance did not drive the
observed factor structure.

3.3 Measurement invariance test

Measurement invariance was tested to determine whether
the URPS structure and factor loadings operate equivalently
across the six USTs. Multi-group CFA results are presented
in Table S.

The lack of metric and structural invariance indicates that the
URPS operates differently across urban contexts. Specifically,
factor loadings and the relative importance of the four factors
in defining overall URP vary significantly by scene type. This
context dependency is illustrated in Tables 6 and 7, which
show how different restorative factors dominate in different
urban settings.
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Table 4: Final seventeen-item URPS with factor assignment and item wording.
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Factor Code Short description Questionnaire item
QUA1 Appears clean and maintained The environment appears clean and well-maintained.
. . . The arrangement and layout of this space seem logical and
Quality QUA2 Layout is logical and orderly 9 Y P 9
orderly.
QUA3 Visually appealing | find this environment visually appealing.
. . This environment provides suitable places for sitting and
FUN1 Provides places to sit and rest I ) v provi u P ting
resting.
- . Amenities such as benches, signs, and lighting fixtures look
S FUN2 Amen re functional an Il k . ' '
Functionality v enities are functional and well kept well kept and functional.
FUN3 Offers appealing leisure activities There are appealing leisure opportunities available here.
FUN4 Provides shelter or shade This environment offers sufficient shelter or shade.
CAP1 Features diverse spatial elements This environment has diverse spatial features.
CAP2 Visually rich with distinct elements There is a-hlgh. level of visual interest due to many distinct
elements in this scene.
—_ L . The visual details in this environment are noticeable and
Captivation CAP3 Appealing visual details stand out \
appealing.
. . . Unique elements or surprising details in this environment
CAP4 Unique details hold my attention ' . u prising fis I this envi
hold my attention easily.
CAP5 Colour variety is stimulating The colour variety in this environment is visually stimulating.
REL1 Feels peaceful and calm This environment feels peaceful and calm to me.
. The greenery or natural elements | see here create a
REL2 Greenery creates a relaxing atmosphere g y N
relaxing atmosphere.
. . The openness and views in this environment make me feel
. REL3 Openness and views feel calming P Views In this envi
Relaxation at ease.
I . The lighting and colour scheme in this environment soothe
REL4 Lighting and colours are soothing ghting ant
my eyes and mind.
There are spaces here where | would feel comfortable
REL5 Has comfortable retreat spaces P

retreating and relaxing.

Note: All items were rated on five-point Likert scale (1 = strongly disagree, 5 = strongly agree).

Table 5: Nested model comparison (A vs. previous) for invariance across urban scene types.

Model Adf Ve p ACFl vs. prev. ARMSEA vs. prev  Interpretation
Configural (baseline) — — — — — Acceptable baseline fit
Metric (equal loadings) 65 149.436 < 0.001 -0.011 +0.001 Not supported
Structural (equal covariances) 15 35.375 < 0.002 -0.020 +0.002 Not supported

Note: Comparison statistics (A) are calculated relative to the less constrained model at each step. Decision criteria: ACFI < 0.010 and ARMSEA
< 0.015 indicate acceptable invariance. Configural invariance was supported (CFl = 0.934, RMSEA = 0.030), indicating that the four-factor
structure fit adequately across all six USTs. However, metric invariance was not supported: constraining factor loadings to equality across
USTs resulted in significant fit deterioration (Ax* (65) = 149.436, p < 0.001, ACFI = —0.011). Similarly, structural invariance was not achieved
(A (15) = 35.375, p = 0.002, ACFI = —0.020).
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Table 6: Factor importance varies by urban scene type: standardized loadings on second-order URP factor.

145

Urban scene type Quality (B) Functionality (B) Captivation (B) Relaxation ()
Recreational 0.908 0.858 0.815 0.872
Housing 0.847 0.867 0.979 0.901
Institutional 0.819 0.761 0.875 0.810
Streetscape 0.841 0914 0.954 0.764
Commercial 0.783 0.972 0.999 0912
Transit 0.683 0.971 0.908 0.881

Note: Values are standardized regression weights of first-order factors on the second-order URP factor. Bold values indicate the most salient

factor for each scene type.

Table 7: Standardized loadings (B) of items on first-order factors across urban scene types.

Item (shortened)

Urban scene types

Recreational Housing Institutional Streetscape Commercial Transit
Quiality
Appears clean and maintained 0.724 0.576 0.726 0.731 0.693 0.760
Visually appealing 0.702 0.834 0.852 0.811 0.868 0.836
Layout is logical and orderly 0.730 0.627 0.682 0.799 0.576 0.754
Functionality
Cergf”mes are functional and well - 0.786 0757 0715 0.804 0699
Provides places to sit and rest 0.888 0.732 0.772 0.690 0.760 0.760
Offers appealing leisure activities 0.667 0.773 0.620 0.838 0.752 0.711
Provides shelter or shade 0.599 0.661 0.603 0.632 0.623 0.764
Captivation
Appealing visual details stand out 0.663 0.775 0.793 0.757 0.811 0.799
Features diverse spatial elements 0.615 0.752 0.821 0.792 0.719 0.798
Visually rich with distinct elements 0.692 0.778 0.744 0.817 0.807 0.760
Unique details hold my attention 0.679 0.734 0.793 0.653 0.720 0.760
Colour variety is stimulating 0.744 0.797 0.735 0.782 0.798 0.798
Relaxation
Feels peaceful and calm 0.773 0.706 0.762 0.751 0.831 0.788
St';f;;?’ef;eates a relaxing 0.741 0.823 0.854 0.704 0.799 0703
Openness and views feel calming 0.730 0.800 0.864 0.802 0.739 0.743
Has comfortable retreat spaces 0.686 0.744 0.705 0.794 0.845 0.880
Lighting and colours are soothing 0.740 0.738 0.763 0.791 0.829 0.705

Note: Values are standardized regression weights of items on their designated first-order factors.

Urbani izziv, volume 36, no. 2, 2025



146

Table 7 presents item-level loadings by scene type (bolded
values indicate the highest within each factor). For example,
visually appealing is the strongest quality indicator except in
recreational settings, where logical layout dominates.

In summary, whereas the URPS demonstrated strong psycho-
metric properties overall, the lack of measurement invariance
across urban scene types indicates that restorative potential
manifests differently in different contexts. This finding has
important implications for how urban environments should
be assessed and designed, as discussed in Section 4.

4 Discussion

Urban environments can support psychological restoration,
but existing assessment tools were designed primarily for nat-
ural settings. This study developed and initially validated the
URPS, a theory-driven instrument tailored to urban design
features. Drawing on ART and SRT, it identified four factors
of URP: quality (aesthetic care and visual order), functionality
(physical amenities and comfort), captivation (visual interest
and soft fascination), and relaxation (calmness and psycho-
logical refuge). CFA supported this structure, revealing that
the four factors are conceptually distinct yet empirically inter-
related, a pattern consistent with the notion that restorative
urban environments engage multiple psychological pathways
simultaneously. These four factors align with established envi-
ronmental psychology constructs while capturing urban-spe-
cific features often overlooked in nature-based scales.

Psychometric analyses demonstrated strong reliability and va-
lidity evidence. All four subscales showed high internal con-
sistency, adequate convergent validity, and discriminability.
The factors were substantially intercorrelated, supporting a
second-order hierarchical model wherein quality, functionali-
ty, captivation, and relaxation represent distinct but related fac-
ets of a broader urban restorative potential (URP) construct.
This hierarchical structure has practical utility: the total URPS
score provides an overall assessment of restorative potential,
and subscale profiles reveal specific strengths and weakness-
es (e.g., “high functionality but low captivation”). The strong
correlations among factors suggest that highly restorative ur-
ban environments typically excel across multiple factors rather
than compensating for deficiencies in one area by excelling in
another.

The URPS demonstrated strong criterion validity: the sec-
ond-order URP factor predicted 79% of variance in overall
environmental satisfaction. This substantial relationship in-
dicates that the URPS captures perceptual qualities central
to how people evaluate urban environments. Although this
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cross-sectional association does not establish causality, it pro-
vides partial evidence that URPS scores reflect meaningful and
preference-relevant aspects of environmental quality.

4.1 The context-dependent nature of urban
restorative perceptions

Restorative potential manifests differently across urban con-
texts. Measurement invariance testing revealed that respond-
ents weighted the four URPS factors differently by scene type.
In recreational settings (parks and green spaces), quality (re-
flecting cleanliness, order, and aesthetic care) was paramount,
likely because these spaces serve contemplative and leisure
functions, where environmental maintenance signals safety
and care. Captivation dominated in housing, institutional,
streetscape, and commercial contexts, where visual interest and
architectural engagement may compensate for limited natu-
ral elements. In transit environments, functionality was most
critical, consistent with research showing that basic comfort
and wayfinding reduce transit-related stress (Evans & Wener,
2007). Relaxation was valued across all settings, but it never
emerged as the sole dominant factor, suggesting it operates as
a necessary but insufficient condition for restorative potential.

These findings challenge the notion of a universal formula
for restorative urban design. Instead, effective interventions
must be tailored to context: enhancing visual order in parks,
introducing architectural interest in streetscapes, or improving
wayfinding and seating in transit hubs. Although the cross-sec-
tional design in this study limits causal inference, these patterns
provide evidence-informed guidance for prioritizing design in-
terventions in different urban settings.

4.2 Theoretical and practical implications

The findings extend restoration theory in three ways. First,

the URPS shows that core restorative factors can be mean-
ingfully represented in people’s appraisals of everyday urban
environments, not only natural or park settings. The initially
validated four-factor structure shows that urban restorative-
ness involves both ART mechanisms (captivation as soft fas-
cination and relaxation as being away) and built environment
qualities absent from nature-based scales (quality as aesthetic
care and functionality as physical affordances). Second, the
lack of measurement invariance across urban scene types
suggests that perceived restorative potential is context de-
pendent rather than universal. This aligns with recent calls
to move beyond nature-centric restoration models (Joye &
Dewitte, 2018; Bornioli & Subiza-Pérez, 2023) and supports
the notion of multiple pathways to restoration (Menardo et
al, 2024). Different environments restore through different
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mechanisms: parks through maintained order and greenery,
transit hubs through legibility and comfort, and commercial
streets through visual engagement. Third, the hierarchical fac-
tor structure indicates that, within these data, scenes judged as
highly restorative tend to score well across multiple attributes
rather than a single feature. The strong intercorrelations among
factors indicate that highly restorative environments typically
excel across factors, challenging single-mechanism explana-
tions (e.g., “just add greenery”) common in popular discourse.

The URPS offers a diagnostic tool for urban design practice,
identifying specific intervention areas. Rather than applying
generic “restorative design” principles uniformly, practitioners
can use URPS profiles to target context-specific improvements:
1) recreational settings could perhaps prioritize maintenance,
visual order, and legibility (quality); 2) residential, institution-
al, and commercial areas could enhance architectural interest,
art, and visual variety (captivation); 3) transit environments
could focus on wayfinding, seating, shelter, and basic comfort
(functionality); and 4) in all settings, there is a need to ensure
opportunities for psychological refuge and calm (relaxation
as baseline).

Importantly, the findings suggest that urban environments
need not mimic natural settings to be experienced as restora-
tive. Even high-traffic commercial streets or transit stops can
provide psychological relief when designed with attention to
context-appropriate features. For example, a transit hub with
clear wayfinding, comfortable seating, and adequate shade or
shelter may be more restorative than a poorly maintained park.

Because the URPS factors showed non-invariance, caution is
advised against using total scores to rank or compare different
urban scene types (e.g., “parks score higher than transit stops”).
Instead, the scale is best applied within scene types to com-
pare alternative designs or track changes over time. The URPS
provides a framework for evidence-informed design decisions
while recognizing that restorativeness is not a universal formu-
la, but a context-dependent attribute shaped by setting-specific
affordances and user needs.

4.3 Strengths, limitations, and future research

4.3.1 Strengths

This study has several notable strengths. First, the URPS ad-
dresses a recognized gap by providing an initially validated re-
storativeness scale explicitly designed for urban environments
rather than adapted from nature-based measures. Second, the
large sample and diverse age range provide stable parameter
estimates and broad representation. Third, comprehensive psy-
chometric testing, including rival model comparisons, validi-

ty checks, and measurement invariance tests, provided strong
evidence for the scale’s structure and properties. Fourth, the
balanced stimulus set (nineteen images X six scene types) and
between-subjects design eliminated carryover effects while al-
lowing robust multi-group comparisons. Finally, standardized
viewing conditions and attention checks enhanced data quality
and internal validity.

4.3.2 Limitations

Several limitations warrant consideration. Regarding sampling
and generalizability, participants were recruited via conveni-
ence sampling in a single Philippine city, limiting population
generalizability. Cross-cultural replication is needed to deter-
mine whether the factor structure and context-specific patterns
replicate in other cultural contexts. Regarding the measure-
ment approach, the stimuli were static photos, which capture
visual features but omit multisensory, temporal, and social
dimensions of lived experience. Although this approach max-
imizes experimental control, field-based validation is needed
to confirm whether URPS scores predict restoration outcomes
in situ. In addition, single-session self-report data limit conclu-
sions about test—retest reliability and introduce potential for
common method bias, although the statistical checks found
minimal evidence of such bias.

Regarding scale development, although the four URPS fac-
tors are theory grounded and demonstrated good psycho-
metric properties, the scale may not capture all dimensions
of urban restorativeness. Some captivation items may read as
stronger stimulation in certain contexts; future refinements
could soften this language while retaining the validated struc-
ture. The lack of measurement invariance across scene types,
while theoretically meaningful, means that cross-context mean
comparisons are not psychometrically warranted. Finally, this
study provides initial evidence of reliability and selected as-
pects of validity, but external validation against independent
restoration measures (e.g., physiological recovery and sustained
attention performance) remains a priority for future research.

4.3.3 Future research

Three research priorities would advance the understanding
of urban restorativeness. First and most critical, field-based
validation should test whether URPS scores predict actual
restoration outcomes. Studies using ecological momentary
assessment, pre—post intervention designs, or physiological
measures (e.g., heart rate variability or cortisol) would estab-
lish whether perceptual ratings translate into measurable re-
covery. Virtual reality methods could bridge the gap between
controlled laboratory conditions and real-world complexity.
Second, cross-cultural replication is essential to determine
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generalizability. Research in diverse cities and cultural contexts
would clarify whether the four-factor structure is universal or
culture-specific, and whether context-dependent patterns (e.g.,
quality dominating in parks) reflect universal psychological
processes or local norms and expectations. Third, measurement
refinement and extension would strengthen the scale’s utility.
Priorities include establishing test—retest reliability, assessing
convergent validity with established restoration scales (e.g.,
PRS), testing discriminant validity against related constructs
(e.g., aesthetic preference and perceived safety), and exploring
whether alternative scene classification schemes yield similar
patterns. Extensions might include developing short-form ver-
sions for rapid assessment or expanded versions capturing set-
ting-specific nuances (e.g, transit-specific wayfinding items).

5 Conclusion

This study developed and validated the Urban Restorative Po-
tential Scale, a theory-driven instrument that assesses restora-
tion potential in everyday urban environments. Psychometric
testing with 1,001 participants demonstrated considerable ini-
tial reliability, validity, and a four-factor hierarchical structure
comprising quality, functionality, captivation, and relaxation.
The central finding is that urban restorativeness is context
dependent: quality dominates in recreational settings, capti-
vation in housing and commercial areas, and functionality in
transit environments. This pattern challenges universal design
prescriptions and supports tailored interventions appropriate
to each setting type. For practice, the URPS provides a diag-
nostic tool that identifies specific strengths and weaknesses,
making possible evidence-informed design decisions. Theoret-
ically, this work demonstrates that restoration theory extends
meaningfully to urban settings when measures capture built
environment features alongside natural elements.

By showing that ordinary streets, plazas, and transit hubs can
be experienced as more or less restorative depending on their
design, this research highlights opportunities to create urban
environments that may better support psychological well-be-
ing.

Zaldy F. Corpuz, Pangasinan State University Urdaneta Campus,
Urdaneta, Philippines
E-mail: zcorpuz@psu.edu.ph
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