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An Analysis of Design Elements and Satisfaction on the Usability of
City Squares
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ABSTRACT

The city square is an important public open space for people. Being used for various activities, such as community
gatherings, open markets, concerts, political rallies, and other events, many types of city squares are represented in a city.
Nevertheless, most city squares are planned uniformly, lacking consideration for visitor behavior and use satisfaction. The
study investigated the design factors and subcomponents influencing user satisfaction with different types of city squares.
This study focused on the general city square in Seoul, including the grand public place (i.e. Gwanghwamun Square) and
the neighborhood park (i.e. Geumbit Square). The data were analyzed using factor analysis, linear regression and fuzzy
theory. The results of the study are as follows: first, five design factors of satisfaction with city squares are identified (Amenity,
Usability, Spatial components, Culture, and Comfortableness). Second, Amenity, Comfortableness, and spatial components
significantly affect user satisfaction with Gwanghwamun in that order. On the other hand, in Geumbit Square, Comfortableness,
Amenity, Usability and Spatial components affect user satisfaction in a significant way, in that order. Third, cleanliness,
a subcomponent of amenity, was ranked highest using the fuzzy theory function for satisfaction with Gwanghwamun Square.
Otherwise, the prevalence of plants was ranked the highest on the Geumbit Square survey. The study compared design
factors influencing satisfaction in the public grand place and the neighborhood park. The results have implications for designing
and planning city squares to the satisfaction of their visitors.
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2 tH(Giles-Corti ef al, 2005). FHA G| AAA £ F 93 Q2 o|th(Marcus and Francis, 1997). 38, dxz70]
L AL 20 S FL ol8AS AF A5 o U 2E vy B9 848 L2 B WRAY 949 25
Fge] F 523 7152 Aok dl 2 95 eKChidister, o G F7] WEol FEoU FAAEY WS A=
1986: Marcus and Francis, 1997). o]& 349 A7]o|L g3k =23 2 4ot (Francis, 2003; Childs, 2006). Z&ZH=Eoly &
2 Fol B ANE & 0 A4 b5 WA RS 5o GAbg - BaE AYAS B 23RS A24F 52
ZAA T Marcus and Francis, 1997). 33732] el TAAE gAst] Al ARl wet 39 oA E Ed ¢
of ol o=Ao R HYHAL FHY HEE E EE F Aom At Algh AA 5 AR enlE WaEskal glof
of ol vAGHE A= 5 FH ] s won ARIES] S1E Bedeys 98-S dth(Joardar and Neill,
F2 gegt A3 247 wZd (Kim, 2009), BH 7543 1978: Marcus and Francis, 1997), vFeEA o)L} F QA M E-9)
A Aol weh A1, 449, AT, 9 F tel ek ARE 300 B8 oS AZakE £ o} 73 87
rH(Kostof, 2005). 2712 el Sl $7- FAS B HR) NS Teistol weislolof s AA L0l
227 4424 3 IR, 2HEA0) RYHE $EA) o A BB AAH 249 HBAAE T
SYHE FEZ F e WHOE AgEofof gt 73] WskE AFgt A3t = wa> A2 ARt
F7l A A= Tt AL oM EE 27te] FE 7] o AA e R3S st ds A, dufFe
T F opold, EARIEY] A% st AL olEodE F 2 37 sk, A9 ¥ sklRe Fudye 223 shes
Table 1. Characteristic of design elements on grand public place and neighborhood plaza
Design elements Grand public place Neighborhood plaza References
. Consideration of connection with the surrounding environmrent, o . .
Connectivity reflections on the past and present of the city Considering livability of local residents Kim ef al, 2013
Accessibility Main entrance for easy acoess. to buildings or public Main entrance for easy agcess to neighborhood Kim ef al. 2013
transportation pedestrian
Walkability | Pedestrian environment for all ages and numerous activity | | ool en“ronmez;g purpose of use and | o al, 2002
SpatlAal Single open space or, two or three symbolic spaces Multiple open spaces such as resting area, Kong and Yang, 2011
composition playground, event area, etc.
Form Formed by street pattern and building structures Formed by land uses in residential area Kostof, 2005
i - 2 N ) Min, 1991:
Size 5,000~50,000m: 1,000~5,000m Kong and Yang, 2011
Event Large scale events such as parade and festival Small scale events for community Lee and Ha, 2008
Historical - L . . .
cultural Facilities Historical statues and symbolic sculptures Landmark for neighborhood Kim, 2012
Color Color for harmony of streetscape and city image Color for spatial properties Yi, 1994: Lee, 2009
) Flowers and grass as decorative element, and trees for Ornamenta} planting, education ‘plantm'g, . Kim and Park, 1999:
Planting boundary planting for space separation, shielding .
shade . . Kim et al, 2003
planting for privacy
Noise Sound proof planting, sound scape for noise reduction Sound proof planting Ahn ef al, 1938
Ahn, 2002
Rest facilities A few or temporary rest facilities Many rest facilities such as pavilions and Marcus and Francis, 1997
benches, etc.
Daylight Min, 1991; Marcus and
condition Less shade Arboreal shade Francis, 1997
Cleanliness Continuous Sanltaltlon, (?olor and ltexture of faciliies by Continuous sanitation for children and elders Sung and Kim, 2005
consideration of maintenance
Design to secure the safety of traffic, administrative Crime prevention through environmental design Sung and Kim, 2005:
Safety . . X
support for large events in residential areas Kim ef al, 2013
Street light Urban night-scape, light for activity Light for safety Kim, 2005
User " . )
characteristics Unspecified people Residents Yi, 1994
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Table 2. Triangular fuzzy number and membership function of Likert

scale
Scale Triangular fuzzy number Membership function
5 08,1, 1) x4 (08 <x <1)
5x-3 (06 < x < 08)
4 (06, 08 1 55x (08 < x <1)
; 5x-15 (03 < x < 05)
s (03, 05, 01 35-5% (05 < x < 07)
5x (0 < x <02)
2 (0. 02 04) 2-5%(02 < x < 04)
1 (0,0, 02) 1-5x (0 < x < 02)

Source: You et al, 2006
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[(c—a)lc—10)] AA3HH T Table 3 #X).
g=c 5
To g = gt le—a)(b—a)] (4 3) 2. AT uiy
1) A AL 5] 74
714 g& FATAHE YL a, b, e AAFAF (4, HE ZA} RO N @ By aa) ofn] AR AR
b o) 2 23E fo= ATHH AEE T 4 RS Soto] EFda AEAE AHFste]l FASHATH Table 4 352).
o AARAS 54 78 & Uk TA B A 20 BHEE FAE) 8 APAT L E
olg|dh dgle] HAO|EL T2 £9] F4S T3 7HX #Hot & 7 (Marcus and Francis, 1997: Kim, 2001: Sung and Kim,
Aol A ol AMEE o] kol mWEHByun and Byun, 2001 2005 Lee ef al, 2012)< 3l & 2470¢] FE& =Z35ou
Liu and Samal, 2002: Lee and Yun, 2004: You ef al, 2005; o] AR QORAMS Eg) i A8 U 3 AME I
You ef al, 2006: Yoo et al, 2011) & AFolEs TA|Se] SANE Z8E TA o]} & A7 = T =S A
TALE Wkl dsted Hep ARl R4 ANSIA 9% 177 $5S Agslt. B8, F701E HEES &
sAelRS S8t gk B3] 3 & Phel FEL AAsision, 54 PAE Ax

g 243 9%

1. SIFCHAMK| AR e gsheddd s ddds 20129 69
of HREste] @ XA AAE o, B F8 TR

& A7olME ZARNEAA AT S At oF M 99 FE W (random sampling) & F3 ol EAES HELE

g woH 25 32 AFal] g8l 248 4w +9 AR A AAEITE F 42840 AEAE wlEsglon, &

Q FANEEH 2ABEE AFHIAR A BT Aol A AEAE AElste] A SR AES AT f

A AAEI} Eof thefst S5 FUSty TANIEH & & AR BR(EFE BI%)E HF A0 AHgslan

d337ge] 54o] Flste] B dA L4 HE IEE Ha

7} 7hed B Bkt SRS AR 3) ¥4 Y

Table 3. General outline and design elements characteristics of study sites

Division Gwanghwamun square Geumbit square
Types of square Grand public place Neighborhood park
Location 172, Sejong-daero, Jongno-gu, Seoul, Korea 668, Geumha-ro, Geumcheon-gu, Seoul, Korea
Opening day 1 August 2009 28 February 2006
Area 18.840m” 5927m’
Do, | e o e e e~

Admiral Yi Sunshin statue, 12 - 23 Fountain,

Main facilities Yeoksamulgil (waterway of history), statue of King Sejong
General the great, flower carpet, sculpture of Haechi, Yukjo-geori
outline (avenue of six ministries), Hwangtohyun

Outdoor stage, seats arranged in tier, play equipment, wall
fountains, walking paths, fitness center, indoor driving
range, basement garage

Vicinity map
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(Table 3. Continued)
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Connectivity Major transportation point, Center of the city, Seoul General residential area, Neighboring commercial area
Accessibility  |Six entrances associated with pedestrian paths and crosswalk Eight entrances associated with major facilities
. Congested pedestrian environments according to different | Pleasant pedestrian environment according to planned user
Walkability . o
activities activities
Spatial Water space, event space, cultural experience space, historic | Entrance space, event space, walk space, playing space,
composition space water space, rest area
Form Long rectangular Triangle
Event Photo exhibition - expos1t1oq . performance according to Amateur performance for local resident
permission
. Admiral Yi Sunshin statue, Yeoksamulgil(waterway of
Design Hstorfla(l:(e;lhﬁzsltural history), statue of King Sejong the Great, Hwangtohyun, -
elements sculpture of Haechi, Yukjo-geori(avenue of six ministries)
characteristics Color Gray, ocher, green Various colors
Planting Ground cover plant - flowering plant Tree + shrub - ground cover plant - flowering plant
Noise Noise from cars and people Low noise from communications

Rest facilities

A few benches

A lot of benches

Daylight condition

Open ceiling

Arboreal shade

Cleanliness Janitorial service company Street sweeper
Safety Located in center of 12 lanes, tourist police, security CCTV Fence around the square
Streetlight None streetlight, bottom lighting Streetlight on the roadside
Userl . Unspecified people Residents
characteristics

Table 4. Survey items

Division

Subsection

Design elements

Connectivity, accessibility, walkability, spatial composition, form, size, event, historical cultural facilities, color, planting, noise,
rest facility, daylight condition, cleanliness, safety, streetlight, user characteristics

User satisfaction

I feel good about city square.

I am satisfied with my decision to use city square.

I am satisfied with the environment of city square.

User behavior

Purpose of visit, frequency of visit, transportation, the time required, retention time, companion

Demographic

information

Gender, age, occupation, education level

A 2AFE B8l S49 23 g SPSS Win, 21.0(SPSS B, BREE 3ol 1557, AAl 337350l tH(Table 5 %),
Inc., 2012)<& ol&sted WA, 22A%4, IAARY 5& 4 AMF A7EE EA4S s Jll:l "Wol 51.9%, *173°1 48.1%
Alste] EARge] o] dalEf o} B AL B Fold T 2 AN AR SH MEE BTtk F 3 R 3
Seo] e A =Eeidlth £ e /98 . # A% 6. E vebon, -rtﬂ°ﬂ A 3 sk A
AA Q20 tE WEEE HlaLs] flste] HA &L A o] B FHE3E-S 20 40The] R o] oF 80% e
$4E EdE Excel Win, 2013(Microsoft Inc, 2013)9] % Ue W, FAXY el A SuFd3d> vl A
e BEote] AT FASHRE st ARU7F Wwdke AS € i

7k el SRe WA o] S E Au R (Table 6

IV, 93t Zin} 2 &t FZ), 2 T4 2 A (656%) = FH R skt
TSRS BT AS & vk L el A3

| MZ2 2CX} EN o] 735 A (132%) ot ARIEY B oA T Ve
E4(121%) 02 3¢S RS Aol Be v, 9%
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Table 7. Factor analysis for design elements of satisfaction

Division ) ) ) ) .
- Factor loading Figen value Variance explained Cranach’s «
Factors Subsection

Cleanliness 0771
] Safety 0.760

Amenity - 5.765 33910 0.768
Streetlight 0.697
User characteristics 0.540
Connectivity 0.781

Usability Accessibility 0.781 1978 45545 0.791
Walkability 0.747
Spatial composition 0.807

Spatial components Form 0.794 1.303 53211 0.831
Size 0.793
Event 0.842

Culture Historical - cultural facilities 0.778 1.182 60.162 0.754
Color 0.608
Planting 0.842
Noise 0.761

Comfortableness — 1.094 66.600 0.710
Rest facilities 0.553
Daylight condition 0.549

Table 8. Descriptive statistical analysis of space use satisfaction

Division Mean™ (SD.)
Gwanghwamun square Geumbit square Total
I feel good about city square, 3.69(0.856) 3.42(0.763) 353(0.752)
[ am satisfied with my decision to use city square. 3.62(0.732) 3.23(0.901) 3.35(0.871)
I am satisfied with the environment of city square. 3.48(0.785) 3.20(0.943) 3.48(0.906)
Total space use satisfaction 3.59(0.699) 3.28(0.752) 345(0.739)
" Mean scores based on scale of 1~5 with 1very disagree and 5 very agree.
Table 9. Regression analysis results for design elements factors and space use satisfaction of Ganghwamun souare
Mode Standardized coefficients P Sig. Collinearity statistics
(B) Tolerance VIF
Amenity 0.285 3880 0.000 0.590 1.696
Comfortableness 0.233 3630 0.000 0.774 1.292
Spatial components 0.172 2428 0.016 0.633 1.580
Usability 0.114 1.609 0.109 0.635 1574
Culture 0.105 1437 0.152 0597 1676

F=0441, Adjusted £=0425, F*=27.750, X005

2 g0l M2 A0T Uehgth W, ol#HL(=0114)  AA %= AOE BUY 5 Uk e ollE, GAEEAIY,
S RSB =0105)S SRS FOIE WEES] A LS AN 4YAS B hEA
FOIF GBS 1A FE AOT IHPO6), ok T FvelnR, F7h0l BEel 44 G 1A g A
WA AN, H2A, BARE OSSR FUNG 0% BUF 4 Ao

A B Fel) AR 2] BHY BAoR E FUTARR AT AN A, Bgel Tl 9
SHe ol g200] W3 meh B0l W) SF GFS v moh 2479 AALL DEL) WAL Kol 05300
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