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%of psychological restoration in various areas of urban parks are compared and a valid,
iand indigenous tool to measure the rate of psychological restoration was introduced
i (Restoration Scale Localized Questionnaire: Rs) in these environments.

ETHODS: The strategy of this research was logical reasoning, and its tactic to
H evaluate the spatial configuration of urban parks was the Space Syntax method. In
i the space configuration analysis section, using the Space Syntax method, the parameters
iof connectivity, integration, depth, control, line length, entropy and intelligibility of
ithe entire park bed (and especially in selected points) were analyzed. Moreover, in the
gsection of measuring the mental state of citizens referring to urban parks, standardized
iand localized RS (restoration scale: The main output of the present research is also the
{introduction of this localized standard questionnaire in Persian language), and finally
i using statistical analysis to express the relationship between the spatial classification and
psychological restoration of citizens (In fact, the park consists of two main geometric and
i organic parts, and in a number of points of both parts, the state of configuration variables
i and psychological restoration of citizens using a localized questionnaire was calculated and
{investigated).

INDINGS: The results of this research showed that the parameters of connectivity,
:# integration, entropy, control, line length and intelligibility in geometric part are more
i favorable than organic part, but the depth of organic part is more than geometric part.
iThe results of the mean comparison test also showed that the variables of depth and
{intelligibility have significant differences between the two geometric textures, but
%no significant difference was observed between the other parameters of the spatial
i configuration in the two textures. In addition, the results of the mean comparison test
i show that the depth of the geometric texture is lower than the depth of the organic range,
i but the intelligibility of the geometric texture is higher than the organic texture. Also, the
analysis of relationship between spatial configuration and restoration due to the coefficient
: of determination showed that 46.8% of the changes in (psychological) restoration variable
iare related to spatial configuration variables and the restoration changes are mostly
irelated to depth, control and entropy variables. The results of investigating the effect of
gspatial configuration variables on each dimension of mental (psychological) restoration
ialso showed that 38.9 percent of the changes in the emotional dimension are related to
i spatial configuration variables, and this relationship is generally significant, more detailed
fanalyzes of this parameter prove it that the relationship between intelligibility and line
length variables was not significant and these variables did not have the ability to predict
i the restoration variable and the restoration changes are mostly related to connectivity,
i depth, control and entropy variables. Also, 38.3% of cognitive dimension changes are
i related to spatial configuration variables, and this relationship is significant. More detailed
fanalysis of this parameter also revealed that the relationship between connectivity,
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?control, intelligibility and line length variables was not significant and these variables
i could not predict the restoration variable, and the restoration changes are mostly related
ito the depth and entropy variables. In addition, 43.5 percent of the changes in the
i behavioral dimension are related to spatial configuration variables, and this relationship
{is significant, more detailed analyzes of this parameter also show that the relationship
between connectivity, control, intelligibility and line length variables was not significant
and these variables could not predict the restoration variable, and the restoration changes
i are mostly related to the depth and entropy variables.

ONCLUSION: Based on the findings of this research (and supplementary studies),

the design of parks with secluded and uncrowded spaces, and minimal disorder in
gthe layout (in terms of spatial aspects), which minimize visual (and motor) control and
i permeability, is recommended for the improvement of the spatial configuration of city
i parks. This is proposed to enhance the mental health of park visitors. This suggestion
iis directed towards researchers, decision-makers, and urban planners and designers in
urban design and landscape.

i HIGHLIGHTS:
i - The role of spatial configuration of parks in the psychological restoration of citizens.
i - The role of variables of depth, control and entropy in Psychological restoration in parks.
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Table 1. Approaches used in space syntax method

Concepts of space syntax
Isovist

Convex

Axial

Profile

Definition and scope of application

Definition: The visible field represents the characteristics
of the complete images of a person from a given point of
view in the urban and architectural space, which is used
for orientation or finding the way in the urban and
architectural context. Polygon isovist: the composition of
the visible region of a place of production or the place of
convergence of vision rays

Convex maps are used to analyze buildings and public
spaces between buildings (Hillier, 1988). A convex space
is a space in which no line between two points intersects

the perimeter of the space. Therefore, a concave space
must be divided into the least possible number of convex

spaces (Kamalipur et al., 2012)

The axial line represents the longest line of sight in an
urban space or building. This component shows the way
in which people and creatures move through streets,
roads, or rooms and corridors.

(Nazarpour et al., 2016, taken from Hillier and Vaughan, 2007)
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Psychological restoration of urban park visitors
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Fig. 2. Aerial and landscape images of Eram Park based on the geometric and organic boundaries of this park (in this
study, relatively organic boundaries were also examined as the organic boundary)
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Table 2. Spatial configuration maps of the studied area
Connectivity Integration Depth Line length
Control Intelligibility

Intelligibility of organic area

Intelligibility of geometric area

Entropy

Table 3. Comparison of spatial configuration parameters in geometric and organic sections

Connectivity  Integration Depth Entropy Control Line length Intelligibility
Part 1: Geometry 2746 5747 .1687 .6789 .3369 27.99 438.597
Part 2: Organic .0965 3734 3358 4906 .3303 21.84 159.423
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Table 4. Independent Samples Test results

Levene's test for

t-test for equality of means

equality of
variances
F Sig. t Df significanc  difference Standard The maximum and
e (2-tailed) in mean error for minimum range of 95%
the confidence interval for the
difference difference between two
between variables
two . .
variables lower limit  upper limit
Connectivity 1.645 .207 .388 38 .700 .15000 .38645 -.63232 .93232
.388 36.463 .700 .15000 .38645 -.63341 .93341
Integration 3.763 .060 5.879 38 .000 .27265 .04638 17877 .36653
5.879 32.727 .000 27265 .04638 17827 .36703
Depth 16.927 .000 -5.407 38 .000 -585.65000 108.31226 -804.91671  -366.38329
-5.407 23.586 .000 -585.65000 108.31226 -809.40333  -361.89667
Control 1.840 .183 -1.737 38 .091 -.22195 12779 -.48066 .03676
-1.737 30.403 .093 -.22195 12779 -.48280 .03890
Intelligibility 7.580 .009 2.616 38 .013 .07400 .02829 .01673 13127
2.616 30.056 .014 .07400 .02829 .01623 13177
Line length 3.607 .065 -1.017 38 .316 -53.39710 52.49932 -159.67642 52.88222
-1.017 19.082 .322 -53.39710 52.49932 -163.24739 56.45319
Entropy 1.288 .263 .048 38 .962 .00200 .04201 -.08305 .08705
.048 35.291 .962 .00200 .04201 -.08327 .08727
Emotional 3.241 .080 -.363 38 719 -.13750 .37928 -.90532 .63032
dimension 363 34771 719 -13750 37928 -.90767 63267
Cognitive .054 .817 -2.025 38 .050 -.70500 .34808 -1.40966 -.00034
dimension 2025  37.998 050 -70500 34808 -1.40966 -.00034
Behavioral 1.697 201 -2.414 38 .021 -.90708 37575 -1.66774 -.14643
dimension -2.414 36.852 .021 -.90708 .37575 -1.66852 -.14565
Restoration .028 .869 -1.787 38 .082 -.58319 .32633 -1.24382 .07743
-1.787 37.603 .082 -.58319 .32633 -1.24404 .07766
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Table 5. Correlation matrix between spatial configuration variables and restoration dimensions

1 2 3 4 5 6 7 8 9 10 11
Connectivity 1
Integration 433" 1
Depth -.399" -.963™ 1
Control 779" 012 -.020 1
Intelligibility 216 **414 -371° 141 1
Line length -.053 -.175 174 .008 -.148 1
Entropy -.205 -473™ .489™ -.189 -111 .048 1
Emotional dimension -.180 -214 267 -.207 -.015 .209 -.137 1
Cognitive dimension -204 -332" 314" -.134 -222 .260 -.204 6227 1
Behavioral dimension -.142 -325" 307 -.029 -326" 222 293 5727 842 1
Restoration -.196 -328" 334" -.137 =215 260 240 .823™ .924 912% 1

Table 6. Model summary®

Model The correlation The coefficient of Adjusted coefficient ~ Standard error of Durbin-Watson
coefficient determination of determination estimation statistic
1 .6842 468 371 .84098 1.554
a.Entropy_Line_length_Intelligibilty_Control_Depth_Connection _Independent variable: (constant value)
b. Dependent variable: restoration
Table 7. ANOVA®
Model Sum of squares Df Average of squares F Sig
1 Regression 20.528 6 3.421 4.838 .001P
Residual 23.339 33 707
Total 43.868 39

a. Dependent variable: restoration
b. Entropy_Line_length_Intelligibilty_Control_Depth_Connection _Independent variable: (constant value)

Table 8. Coefficient

Model Non-standard coefficients Standardized T Sig Collinear statistics
coefficients
B The standard Beta Tolerance Variance inflation
error factor (VIF)
1 Constant 21.606 4.005 5.395 .000

Connectivity 439 .238 .500 1.848 .074 .220 4.548
Depth .002 .000 .826 3.960 .000 371 2.697
Control -1.643 .656 -.642 -2.503 .017 .245 4.079
Intelligibility .298 1.556 .027 191 .849 .814 1.228
Line length .001 .001 .184 1.419 .165 .960 1.042
Entropy -5.408 1.278 -.669 -4.232 .000 .646 1.549

a. Dependent variable: restoration
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Table 9. Model Summary®

Model The correlation The coefficient of Adjusted coefficient of ~ Standard error Durbin-Watson
coefficient determination determination of estimation statistic
1 .623¢2 .389 277 1.00812 1.684
a. Entropy_Line_length_Intelligibilty_Control_Depth_Connection _Independent variable: (constant value)
b. Dependent variable: Emotional dimension
Table 10. ANOVA?
Model Sum of squares Df Average of squares F Sig
1 Regression 21.316 6 3.553 3.496 .009°
Residual 33.538 33 1.016
Total 54.854 39
a. Dependent variable: Emotional dimension
b. Entropy_Line_length_Intelligibilty_Control_Depth_Connection _Independent variable: (constant value)
Table 11. Coefficient
Model Non-standard coefficients Standardized t sig Collinear statistics
coefficients
B The standard error beta tolerance vif
1 (Constant) 19.071 4.801 3.972 .000
Connectivity .644 .285 .656 2.260 .031 .220 4.548
Depth .002 .001 .842 3.769 .001 371 2.697
Control -2.408 787 -.841 -3.061 .004 .245 4.079
Intelligibility 2.931 1.865 .237 1.572 126 .814 1.228
Line length .001 .001 .166 1.195 .240 .960 1.042
Entropy -5.019 1.532 -.555 -3.276 .002 .646 1.549

a. Dependent variable: Emotional dimension

Table 12. Model Summary®

Model The correlation The coefficient of Adjusted coefficient of ~ Standard error of  Durbin-Watson statistic
coefficient determination determination estimation
1 .6192 .383 271 .97654 1.722
a. Entropy_Line_length_Intelligibilty_Control_Depth_Connection _Independent variable: (constant value)
b. Dependent variable: Cognitive dimension
Table 13. ANOVA?
Model Sum of squares Df Average of squares F Sig
1 Regression 19.542 6 3.257 3.415 .010°
Residual 31.470 33 .954
Total 51.012 39

a. Dependent variable: Cognitive dimension

b. Entropy_Line_length_Intelligibilty_Control_Depth_Connection _Independent variable: (constant value)
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Table 14. Coefficient
Model Non-standard coefficients Standardized t sig Collinear statistics
coefficients
B The standard error beta tolerance vif
1 (Constant) 20.796 4.650 4.472 .000
Connectivity .360 276 381 1.306 201 .220 4.548
Depth .002 .001 704 3.136 .004 371 2.697
Control -1.454 762 -.527 -1.909 .065 .245 4.079
Intelligibility -.061 1.806 -.005 -.034 973 814 1.228
Line length .001 .001 .189 1.357 .184 .960 1.042
Entropy -5.054 1.484 -.580 -3.406 .002 .646 1.549

a. Dependent variable: Cognitive dimension
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Table 15. Model Summary®

Model The correlation The coefficient of Adjusted coefficient of ~ Standard error of  Durbin-Watson statistic
coefficient determination determination estimation
1 .659a 435 332 1.02946 1.388

a. Entropy_Line_length_Intelligibilty_Control_Depth_Connection _Independent variable: (constant value)

b. Dependent variable: Behavioral dimension

Table 16. ANOVA?

Model Sum of squares Average of squares F Sig
1 Regression 26.906 4.484 4.231 .003b
Residual 34.973 1.060
Total 61.878

a. Dependent variable: Behavioral dimension

b. Entropy_Line_length_Intelligibilty_Control_Depth_Connection _Independent variable: (constant value)

Table 17. Coefficient

Model Non-standard coefficients Standardized t sig Collinear statistics
coefficients
B The standard error beta tolerance vif
1 (Constant) 24.952 4.902 5.090 .000
Connectivity 313 291 .300 1.076 .290 .220 4.548
Depth .002 .001 .653 3.039 .005 371 2.697
Control -1.066 .803 -.351 -1.328 193 .245 4.079
Intelligibility -1.977 1.904 -.151 -1.038 .307 .814 1.228
Line length .001 .001 .136 1.020 .315 .960 1.042
Entropy -6.152 1.564 -.641 -3.933 .000 .646 1.549

a. Dependent variable: Behavioral dimension
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Table 18. Diagram of two-by-two relationship between spatial configuration variables and restoration
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1. Attention restoration theory (ART) (Kaplan & Kaplan,
1989; Kaplan, 1995)
2. Prospect-refuge theory (Appleton, 1975)
3. Appleton
4. Electrocephalography (EEG), and Blood Volume Pulse
(BVP) measurements
5. Attention Restoration Theory (ART)
6. Perceived Restorative Potential (PRP)
7. Preference
8. The nine-item Restoration Outcome Scale (ROS;
Korpela, Yl_en, Tyrvainen, & Silvennoinen, 2008)
9. The 16-item Perceived Restorativeness Scale (PRS;
Hartig, Korpela, Evans, & Gaarling, 1997).
10. Self-Assessment Manikin (SAM; Bradley & Lang,
1994)
11. SRPRS; The 12-item version of the Perceived
Restoration Scale (SRPRS, Hartig et al., 1997)
12. Psychological restoration
13. Restoration
14. Perceived Restorativeness Scale (PRS)
15. Being away
16. Fascination
17. Compatibility
18. Extent
19. Coherence
20. Stress Recovery Theory (SRT)
21. Ulrich
22. Axial analysis
23. Isovist analysis
24. Convex analysis
25. Axial
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