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Abstract

Unlike other educational spaces in school facilities, restrooms have remained unpleasant spaces without reflecting the change

in social awareness and students’ lifestyle. In the process of the ‘School Restroom Environment Remodeling Project in Seoul’ by

means of "user participatory design method", this study aimed to suggest a design of the school restroom environment responding

to the different needs of actual users, who are students and school staffs. By surveying them, it was revealed that they have a

variety of respective behavioral patterns and spatial needs according to their status, gender, age and working period. Implications

of this study are as follows; First, it is necessary to establish a separate restroom facility standards that respond to the

characteristics of elementary school students. Second, there should be an expansive approach to widely accommodate with the

users’ needs that were found out through ‘'user participation', more than just repairing pre-existing space. Third, it needs to have

critical review of the maintenance and operation system itself as well as the improvement of the school restroom environment.
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Table 1. Overview of the
+

(Sl =58

User Grade / Total(%) Men(%) Women(%)
Years
Figure 3. Previous Restroom in S| Elementary School Student Total 184 (100.0) 9 (563.8) 8 (46.2)
(SI =5&tm stztA sl Ist 40 (22.4) 21 (11.4) 19 (10.3)
2nd 19 (104) 11 (6.0 8 (4.3)
SD a5stuE 20179 287 A s 7994, wAY 3rd 37 (197 21 114 16 (@87
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ozl 44 FaestuE Jjudgded, 2011d LEk A 6th 2 175 14 76| 18 (98
Y2 nSstug WAste] oyl mEstm WAl SSCh?c?l Total 23 (100) 5 (21.7) 18 (78.3)
- - . ta below 10 8 (34.8) 2 (&7 6 (26.1)
SHX AL QA 2 =)&) A H oo A= A
R == = = 19T et 2 At A 10-below 20 5 (2L7) 0 00 5 (21.7)
ZARE G 23 AA AHEAE dde s sta 20-below 30 9 D] 3 130 6 @61
AR AE Aok A8k A4y WA 37 over 30 1 43 0 (0.0) 1 43
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Table 3. Overall Satisfaction Evaluation of the School Restroom -1
(stuzt mEjglel M MA| ST BEE-)

User N M t p
All users | Student 890 4.20 -2.29 0.02*
Staff 77 3.62
Student Male 431 3.05 -18.21 0.00™
Female 459 5.28
Staff Male 27 2.96 -2.32 0.02*
Female 50 3.98

‘0}%‘71, Eﬁﬁ} 9 F4, fA%e 999 B2
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Table 5. Different Behavioral Patterns between Students and School Staffs

x p<0.05; *x p<0.01; n.s.! non significant (3tMiat m=|2lo] o|RSME] %0|)
Table 4. Overall Satisfaction Evaluation of the School Restroom -2 . M
(Ao == 22oizhE MA B BHEE-) Behavior Student| Staff | P
Relieving |Urination 2.90 3.38 342 | 0.00™
User Wo?lilif: ;)Zars M F p | PHC Defecation 157 | 152 | 045 | 065"
Student El-lower 491 6.00 0.00™ [A Washing  |Washing hands 3.38 | 3.78 266 | 0.01™
El-upper 418 B Washing face 1.61 119 | -475 | 0.00™
Hi 410 B Brushing teeth 191 | 2.34 | 291 | 0.00"
sum| 4.20 Supporting |Grooming 1.35 112 | -320 | 0.00™
Staff below 10 3.28 2.87 0.04" |A Changing clothes | 1.57 101 [-10.10 | 0.00™
10-below 20 3.63 A B Resting or chatting| 1.78 112 |-10.14 | 0.00™
20-below 30 492 C Maintenance | Washing mobs 1.69 113 | -6.40 | 0.00™
over 30 4.00 B Placing mobs 1.14 1.03 | -1.60 | 0.11™*
sum| 3.62 *: p<0.05; *+: p<0.01; n.s.. non significant
x: p<0.05; *+: p<0.01; n.s.! non significant; P.H.C.: Post Hoc Comparison _
note.l El-lower: elementary school students of 1st-3rd grade 2) 61]'@
El-upper: elementary school students of 4th-6th grade @D }‘é 153

Hi: highschool students
note.2 by Fisher's LSD, similar in same characters
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Table 6. Different Behavioral Patterns between Male and Female Students
(stMo] Ml o|3el| x}o])

. M
Behavior Molo |Fomale t p
Relieving | Urination 3.01 2.78 2.89 | 0.00™
Defecation 1.73 142 5.09 | 0.00*
Washing  |Washing hands 330 | 3.46 | -1.86 | 0.00*
Washing face 1.83 1.40 6.61 | 0.00"
Brushing teeth 1.80 | 2.02 | -272 | 0.01™
Supporting |Grooming 1.25 1.45 | -3.87 | 0.00*
Changing clothes 1.65 151 240 | 0.02°
Resting or chatting| 1.88 1.69 242 | 0.02*
Maintenance | Washing mobs 165 | 173 | -09 | 0.00*
Placing mobs 1.18 1.11 1.67 | 0.34™

* p<0.05; *x: p<0.01; n.s.! non significant
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Table 7. Different Behavioral Patterns among Students by Age
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Table 8. Different Behavioral Patterns among Staffs by Gender
(m=|ele| M o|EHEl *fo|)

(BtiHo] AHcHH o] BHE] *tol)
Behavior Age group| M F p PHC
Relieving Urination  |El-lower | 3.42 | 11.21|0.00* [A
El-upper 297 B
Hi. 2.82 B
sum| 290
Defecation |El.-lower 1.36 89410.00" |A
El-upper 1.27 A
Hi 1.63 B
sum| 157
Washing Washing El-lower 345 0.24 | 0.79"*
hands ElL-upper 342
Hi. 3.36
sum| 3.38
Washing face |El-lower 168 34910.03° |A B
El-upper 1.85 B
Hi 1.57 A
sum| 1.61
Brushing El-lower 2.06 1.81]0.16™
teeth El-upper | 207
Hi. 1.87
sum| 191
Supporting  |Grooming  |El.-lower 1.02 | 1115]0.00* |A
El-upper 1.28 B
Hi 141 B
sum| 135
Changing  |EL-lower 1.13 19.2810.00™ |A
clothes El-upper | 136 A
Hi. 1.66 B
sum| 1.57
Resting or |El-lower 194 | 2759]0.00" |A
chatting El-upper | 2.60 B
Hi. 1.66 A
sum| 178
Maintenance |Washing EL-lower 1.22 956 | 0.00* |A
mobs El-upper | 1.76 B
Hi. 1.75 B
sum| 1.69
Placing mobs |EL-lower 1.06 2.37 | 0.09™ |A
El-upper 1.26 B
Hi. 1.14 AB
sum| 1.14

. M
Behavior Nale | Femalo t p
Relieving Urination 348 3.32 0.61 | 0.55™
Defecation 1.96 1.28 396 | 0.00"
Washing Washing hands 3.67 384 -0.60 | 0.55™
Washing face 1.52 1.02 3.11 | 0.00*
Brushing teeth 2.22 2.40 -0.67 | 051"
Supporting  |Grooming 1.04 1.16 -0.85 | 0.40™*
Changing clothes 111 0.96 128 | 0.21™*
Resting or chatting| 1.15 1.10 044 | 0.66™
Maintenance | Washing mobs 1.00 1.20 -1.39 | 017
Placing mobs 0.89 1.10 -1.60 | 0.11™*

x p<0.05; *+: p<0.01; n.s.: non significant; P.H.C.: Post Hoc Comparison
note.l El-lower: elementary school students of 1st-3rd grade

El-upper: elementary school students of 4th-6th grade

Hi: highschool students
note.2 by Fisher's LSD, similar in same characters

18 #=igAste=ry ABA A3E

A124%. 2018 5¢

x p<0.05; *x p<0.01; n.s.! non significant
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Table 9. Different Spatial Needs between Students and School Staffs
(st44mt m=elo| 37T xlo])

ol 87 AolF WA FWAZE A5 AY

t=-3.28, p<0.0Dol that Evke] Hitgho] FovaA 2
, AP gy o]&(t=-231, p<0.0DI &9 v
=418, p<O.0D°l the+ Evto] tf & zo]E BT}
94 FrolAe wAdel 9719 (t=4.99, p<0.01),
Zheto] Wi ie] wlo](t=344, p<0.01), B2]A(t=3.79,

p<00D)l Tt Exto] frejmshAl BT o itk

A& E(t=-322, p<0.01), HF
(=298, p<00D) & el &xto] o =LA YEsE

Awom ojshile]l H40 ta Byro] Arjdow
£ 54] SD 2SI 94 FPAT Aol 3
Wsta olAsgae BEsel Al W Felg,
Teht 1 oolselE ofsge Aagus ok oz
BA G AL O wE e

A7 i FE5S FaL e Aol E3kthtable 10).

L M Table 10. Different Spatial Needs among Students by Gender
Design indicator S gt P (stael M@ 3727 AHo))
Availability |Using toilet 234 [3.09 | 3.39(0.00™ M
Using Japanese toilet | 5.05 | 4.45 | -2.31]0.02" Design indicator Male Fe- t P
Using Urinal 3.77 | 290 | -3.28/0.00™ _ _ male _
Brushing teeth 373 | 378 | 0.20l0.84m Availability |Using toilet 206 | 2.61 | -4.50 0.00“
Placing one’s belongings | 475 | 484 | 037]0.71" Us%ng ]al?anese toilet 465 | 5.43 | -5.39 0.00”
Grooming 301 | 403 | 4.18/0.00™ Using Urinal 259 | 4.87 |-1761 0.00“
Chatting & resting 368 Brushing teeth 2.85 | 4.56 | -13.72 0.00”
Washing mobs 331 | 362 | 131019 Placing one’s belongings | 3.75 | 5.69 | -14.99 0.00“
Comfortability [ Number of toilet and | 2.83 | 403 | 499(0.00™ Grooming 224 |3.73 | -11.67/0.00
urinal Chatting & resting 2.86 | 4.46 | -11.67/0.00*
Distance among urinals | 354 | 383 | 1.29]0.20"™ Washing mobs 2.64 | 3.95 | ~10.48)0.00™
Area inside the toilet | 349 | 431 | 3.44/0.00™ Comfortability | Number of toilet and urinal| 2.39 | 3.24 | -7.47/0.00*
booth Distance among urinals | 3.07 | 3.99 | -7.54/0.00"
Number of basin 464 | 461 | -0.12/0.91™ Area inside the toilet booth| 2.66 | 4.28 |-13.07|0.00™
Changing space 393 | 491 | 3.79/0.00° Number of basin 3.86 | 5.37 | -12.56/0.00*"
Storage space 321 [ 4.09 | 3.95/0.00™ Changing space 3.26 | 4.56 | -9.28/0.00™
Lighting 384 | 432 | 1.87/0.06™ Storage space 2.56 | 3.82 | -10.59/0.00*"
External sight control 359 Lighting 2.78 | 4.84 | -15.83(0.00™
Safety Non-Non-slippery floor | 3.62 | 3.36 | -1.08/0.28™* External sight control 2.87 | 4.27 | -10.13]0.00*"
Disabled support 420 | 422 | 0.07/0.94™ Safety Non-slippery floor 3.05 | 4.15 | -866(0.00™
Child support 2.8 - - - Disabled support 3.27 | 5.08 | -13.63/0.00*"
Maintenance |Nasty smell 5.22 | 447 | -3.01/0.00™ Child support 2.39 | 3.27 | -7.24/0.00™
Cleanliness in toilet 4.82 | 4.03 | -3.22/0.00™ Maintenance |Nasty smell 417 | 6.20 | -16.18/0.00™
booth Cleanliness in toilet booth| 3.86 | 5.72 |-14.59/0.00"
Cleanliness around the 435 | 395 | -1.66/0.10™ Cleanliness around the 358 | 5.08 | -11.45/0.00*
basin basin
Maintaining supplies | 4.16 | 345 | -2.93/0.00™ Maintaining supplies 362 | 4.66 | -802/0.00™
Aesthetics  |Indoor design 440 | 455 | 054(0.59™ Aesthetics  |Indoor design 328 | 5.45 | -16.29/0.00*"
Entrance design 433 | 412 | -0.82/0.41™ Entrance design 331 | 5.29 | -14.77/0.00*"
Publicness Sharing with visitors - | 4.29 - - Publicness Sharing with visitors - - I
Environment |Water-saving device 403 | 394 | -0.39(0.70™ Environment |Water-saving device 329 | 4.73 | -10.88/0.00*"
—friendliness —friendliness
Efficiency Repairing fixtures - 1319 - - Efficiency Repairing fixtures - - - -

x p<0.05; *x p<0.01; n.s.! non significant

FGA 8B =R A5 3B

# p<0.05; *x: p<0.01; n.s.! non significant
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Table 11. Different Spatial Needs among Students by Age
(Btao] Ao ZZHeT o))
Behavior Age | vl g | b | PHC
group
Availability Using toilet|EL-lower | 2.86 | 570 |0.00" |A
El.-upper | 1.98 B
Hi. 2.32 B
sum| 2.34
Using El-lower | 5.74 | 14.16 |0.00™ |A
Japanese |- pper| 5.86 A
toilet i 486 B
sum| 5.05
Using Urinal |EL.-lower | 4.27 | 2.99 |0.05™*
El-upper | 3.88
Hi. 3.69
sum| 3.77
Brushing |ElL-lower | 457 | 9.37 [0.00™ [A
teeth El-upper | 352 B
Hi. 3.64 B
sum| 3.73
Placing one’s|El.-lower | 522 | 2.68 |0.07™*
belongings | E] -upper | 4.59
Hi. 471
sum| 4.75
Grooming  |El-lower | 3.43 | 448 [0.01* |A
El.-upper | 2.52 AB
Hi. 3.01 B
sum| 3.01
Chatting & |ElL-lower | 4.01 | 317 |0.04" |A
resting EL-upper | 3.20 B
Hi. 3.70 AB
sum| 3.68
Comfortability | Number of |El-lower | 3.33 | 851 [0.00™ |A
toilet and || —ypper | 2.28 B
urinal Hi. 283 C
sum| 2.83
Distance  |El-lower | 4.33 |11.10[0.00™ [A
among El-upper | 3.74 B
urinals 341 B
sum| 3.54
Area inside|EL-lower | 418 | 848 [0.00™ |A
the toilet El-upper | 3.83 AB
booth Hi. 336 B
sum| 3.49
Number of |El-lower |5.29 | 7.29 [0.00™ [A
basin El-upper | 4.84 AB
Hi 452 B
sum| 4.64

Behavior Age |\l R | p | PHC
group
Storage El-lower | 2.63 | 532 [0.01™ [A
space El-upper| 3.23 B
Hi. 3.29 B
sum| 3.21
Lighting  |ElL-lower | 4.92 |26.25|0.00™ |A
El-upper| 4.78 A
Hi. 358 B
sum| 3.84
External  |El-lower | 456 |14.220.00™ |A
sight El-upper | 4.01 AB
control Hi 341 B
sum| 3.59
Safety Non- El-lower | 4.66 | 16.61 [0.00™ (A
slippery El-upper | 3.82 B
floor Hi 345 B
sum| 3.62
Disabled El-lower | 475 | 341 |0.03" [A
support El-upper | 4.13 B
Hi 4.14 A B
sum| 4.20
Child El-lower | 3.58 | 8.64 0.00™ [A
support El-upper | 2.69 B
Hi. 217 B
sum| 2.85
Maintenance |Nasty smell |EL-lower | 5.74 | 3.65 [0.03" |A
El.—upper | 5.33 A B
Hi. 513 B
sum| 5.22
Cleanliness |ElL-lower | 5.66 | 10.24[0.00™ |A
in toilet El—upper | 5.09 AB
booth .
Hi. 467 B
sum| 4.82
Cleanliness |ElL-lower | 5.44 | 17.68 [0.00™ |A
around the |g| —ypper | 467 B
basin Hi. 417 B
sum| 4.35
Maintaining |EL.-lower | 3.03 | 25.29[0.00™ |A
supplies El.-upper | 3.55 A
Hi. 4.39 B
sum| 4.16
Aesthetics Indoor El-lower | 5.51 |20.29|0.00 [A
design El-upper| 5.08 A
Hi. 4.16 B
sum| 4.40
Entrance |El-lower | 5.51 |21.69[0.00™ |A
design El-upper| 4.93 A
Hi. 4.10 B
sum| 4.33
Environment- |Water-savi |EL-lower | 3.81 | 6.37 [0.00™ |A
friendliness ng device El-upper | 4777 B
Hi. 397 A
sum| 4.03

20 d=ugAdss =3 A5 A3 T Al

201841 549

# p<0.05; *+: p<0.01; n.s.: non significant; P.H.C.: Post Hoc Comparison
note.l El-lower: elementary school students of 1st-3rd grade
El-upper: elementary school students of 4th-6th grade
Hi: highschool students

note.2 by Fisher's LSD, similar in same characters
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Table 13. Different Spatial Needs among Staffs by Working Period
(m=ge] 2RII2Y TART #ol)

Au AP 2 Aok AjHoz Ae BEe ¥
40190tk T de ERE 8 F A £
¢ 2AFE § 2o O 8T 9Y A9 ol fo
gk aol7} gllar, WA gAY T3 QoA AA FE
e A 2] Fokel Fx| Aol gk Evbe] Hafgho] 25 A3
WolA] SrojulabA 2 HERIEE-9.37, p<001). vl
RE HES} % FolA 2% Ashdo] ohl A v
ol f A BHE v 52 HHA4 FF F o4
oF v|EE vlAEhe FEEHE=5.32, p<0.0D)el bt &
wow 25 wshd shs nEshAe] wvel o 7,
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M= 15 Ao)(F=25.29, p<0.01), FHA F&o =
Gean) A el wEeta ashd shAlel felm
A O ®o] EWE(F=6.37, p<0.0D)3tL AT}
Table 12. Different Spatial Needs among Staffs by Gender
(m=lgle] MY ZzZteF X0])
M
Desien indi _
esign indicator Male Fe t P
male
Availability  |Using toilet 267 | 3.32 | -1.39/0.17**
Using Japanese toilet 456 | 440 | 0.31]0.76™
Using Urinal 293 1288 | 0.09]0.93™
Brushing teeth 2.96 | 4.22 | -2.72|0.01*
Placing one’s belongings| 3.96 | 5.32 | -3.30/0.00™*
Grooming 3.19 | 4.48 | -2.84/0.01**
Chatting & resting
Washing mobs 3.07 | 3.92 | -1.79]0.08™
Comfortability [Number of toilet and urinal| 3.74 | 418 | -0.81]0.42™*
Distance among urinals 3.70 | 3.90 | -0.42]0.68™*
Area inside the toilet booth| 4.26 | 4.34 | -0.18|0.86™*
Number of basin 4.30 | 4.78 | -1.16]0.25™*
Changing space 4.11 | 5.34 | -2.94/0.00**
Storage space 3.67 | 4.32 | -1.45/0.15™
Lighting 3.33 | 4.86 | -3.38(0.00™
External sight control
Safety Non-slippery floor 2.78 | 3.68 | -2.08/0.04*
Disabled support 3.44 | 4.64 | -2.51/0.01"
Child support
Maintenance |Nasty smell 3.44 | 5.02 | -3.84/0.00**
Cleanliness in toilet 330 [4.42 | -2.75(0.01"
booth
Cleanliness around the 3.37 | 4.26 | -2.11]0.04"
basin
Maintaining supplies 3.19 | 3.60 | -0.94]0.35™*
Aesthetics  |Indoor design 341 | 5.16 | -3.70/0.00**
Entrance design 3.00 | 4.72 | -3.75/0.00*"
Publicness  |Sharing with visitors 3.44 |1 4.74 | -2.77|10.01*"
E-friendliness | Water-saving device 3.30 | 4.28 | -2.34/0.02*
Efficiency Repairing fixtures 2.44 13,60 | -3.31|0.00"

Behavior Y)Z;fgg M| F | p |PHC
Availability |Using below 10 277 1 339 10.02" (A
Japanese |10 - below 20| 2.83 A
toilet 12 - below 30| 4.62 B
over 30 267 A
sum| 3.09
Brushing |below 10 3.28 | 551 |0.00™ A
teeth 10 - below 20| 375 A
20 - below 30| 5.46 B
over 30 5.33 B
sum| 3.78
Grooming |below 10 362 | 282 0.05" |A
10 - below 20| 4.38 B
20 - below 30| 5.23 C
over 30 5.00 BC
sum| 4.03
Comfortability | Area below 10 404 | 397 10.01" |A
inside the |10 - helow 20| 350 A
Z{Zéi; 20 - below 30| 554 B
over 30 6.00 B
sum| 4.31
Environment |Water-  |below 10 364 | 328 10.03" |A
—friendliness |saving 10 - below 20| 350 A
device 12 below 30| 5.23 B
over 30 467 B
sum| 3.94

# p<0.05; =+ p<0.01; n.s.! non significant

FGA 8B =R A5 3B

x p<0.05; * p<0.01; n.s.! non significant; P.H.C.: Post Hoc Comparison
note.l by Fisher’'s LSD, similar in same characters
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Figure 5. Newly-designed Restroom in S| Elementary School
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