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Development of Satisfaction Scale of School Toilet
- Targeting schools that was completed repair work in Seoul —
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Abstract

The purpose of this study was to develop satisfaction scale

of school toilet that was completed repair work and examine its

validity. In order to develop general and scientific satisfaction scale, the data was collected and analyzed targeting 3,694 participants

from seventy schools which were elementary, middle, and high schools participating in improvement projects of school toilet in

2015 and 2016. Satisfaction scale of seventeen items was developed by using exploratory factor analysis and confirmatory factor

analysis. Total Cronbach’s a of seventeen items resulted in .950. Factor loading indicated over 0.6. Factor explanation of each

item showed that was relatively high. This scale can be used to research unit school satisfaction and utilized for further research.

The implication of this study was a reliable and valid instrument for measuring the satisfaction of school toilet.
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skl Aol AukAol wkEr W shbal Ez 449 Table 1. Question contents of school toilet satisfaction
2 ; 5 = - Sm BFA BEE 2% WB
BE 57 HE 17RO se] MEAS Auaigon, ‘ 2 )
< =) Factor | Attribute Contents of article
At AT U 9 gEe 3o adlew RRawr. ,
— _ | e . o 1A . Safet Do you think the restrooms are well-secured
%, 1571 3 F4 SA(attribute) & A1A, #E], A aey and overall safe?
b w2 370 @ 9l (factor) 0.2 EF8E9 AL, o] E HIle} Brightness of| Do you think the room brightness is
- - _ illumination | appropriate when using the restroom?
L Rako 17R8lo g EAFL ‘A]A Qolo= ob !
U - — .
CoTem e e bag. A ad ]LA s Washing | Do you think that toilet facilities(sink, mirror,
}\6], }—Ug, Aﬂ@ ]/g, T;L'T‘, %ﬂ/\]/g, %7]9]’ H]Eﬂtﬁ ‘F‘Eo]:g facilities soap, etc.) are well equipped?
ijé /\é, A iﬂ -g’—z_]— g.l @, 5{} EL7] 94 Zjlzg Aé , :FL—% ‘;‘-l 1:]1]- Waltcer‘ls.upply Eo ‘you think thit theugestroom toilet and
_ N N acility asin water works well?
olog ‘T Qolole AAAT (YA A2 H]x Facility
= ’ el a]lel= FAA (AN EH)’ g7 ]’ Quantity of | Do you think that the number of restroom
FHAA, AEALAMF, AL 59 74), 28, 33 facility | toilets and wash basins is appropriate?
/él /\]_%_ Jj/__gr %1 /\] oq Jl% = :rL/\é »3].&)1 o 13:1 , ¢ ﬁ gl_x_i ql-_z:’ 9 Convenient | Do you think that amenities such as hangers
_ _ facilities and shelves are well inside the restroom?
ol B&IA Fo] AulAo] urET Awol HalAl s
o I} o Z nlx by o)
A& HpgAE o] -9 ANl Rk OJ‘Q} e o, 7 Partition Do you think the total space of the restroom
A olAnty] =02 AT and the size of the partition are appropriate?
. Overall, are you satisfied with your restroom
Design R
structure and design?
3 3 .‘.?..k] 1215027 N -
) L oH Cleanliness | Do you think the restrooms are kept clean
39 Aol B4 g8 SPSS Statistics 240 7 management | overall?
zg 1% _% /\]_ %—6‘]— §]— /—g_ };\:_] 1} _zl._ i~ }é h-3 7(] ﬂ'%ﬂ‘ =3 “H Repairs Do you thmk that Qverall management such
as restoration repair of restroom is good?
t : ?
oJmhAo] ExS of o] = MTBRA Salrbo Aber Is toilet paper well-stocked?
o AWAQl 542 dobry] flgte] MEEA £33 Manag [
}I\Jﬂ—":—%: %Xé 6]'7] ‘OAE ronbach’s a %7@, :rL?lﬂ-%]’E ement Ren;);;;lbad Is the toilet odor(bad smell) gone?
O L EERDERE A NERREREAR A toflet . .
) . o ) b oo mirror and Are the mirrors on the wash basin clean and
6}57—, B—?_] 7t ;_%E]-%E 7&7@_2_ Hﬂ 7 ]*E‘ TI=E :LEH soap are they regularly provided with soap?
Q3 &~ o= 3lo] 5L gl o]l k& ol gle . - . :
= A]- o= T M ‘_7(] 7 ‘—] O]—"’\E}‘ ;‘ﬂ s e ‘l—_' ”‘9} O]—H Training for | Did you have enough training on using the
29l Bt P EEAA AFS 943 1EEA BAL wse | toilet?
A A8 AubA o] nfEr = Z ulA o BLA}E] . Do you think that the restroom has been fully
Akl ANk Ql s 1008 e R bkl Ref(l)e(i:It;(;?] O reflected in the opinions of the students and
A8, 58S 100802, 485 804, 38S 60%, P improved to the level of students?
2@% 40@, 1@% 20@ oZ ;_]_/‘\_3].9‘11;}. ?_Etg ‘]_o].g_ Satisfac . Do yqu think it became much more
o ol = el S B A6, ol tion Convenience | convenient to use than the restroom before
"1]'?_]_6‘}_7] 6H _71511 Xéy %:]qu__ = X}O] T'_—/‘R“IE SH Ol’le—Way repair work?
ANOVAE AAsieion, g Ao] Al ASS Y Overall Overall, are you satisfied with the condition
- - . . after repair work compared to before repair
Scheffe AFFA78E o] &ate] A8t AubAQl W= satisfaction | o
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Table 2. Confirmatory factor analysis results of school toilet satisfaction
(Bl olEx Mz &olxd QQlEAM ZHm)

Table 3. Discriminant validity results of school toilet satisfaction
(st BIEE HE 20lo| BHEHE M7

Facility Management Satisfaction

Facility 546

Management 859 462

Satisfaction 76 706 166
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Table 4. Descriptives results of school toilet satisfaction
(stm st&4l gtxz Z2éto] & EAIX)

Factor number Stagdgrd EI.TOI” Copstrgct AVE
coefficient | variance |reliability
ql 690 564
a2 156 308
a3 715 o177
» q4 175 379
Facility 905 546
a5 741 446
a6 693 134
q7 134 .349
a8 795 337
a9 765 527
ql0 822 329
qll 665 876
Management 837 462
ql2 723 707
ql3 746 570
ql4 672 750
qlb 805 346
Satisfaction ql6 .868 189 907 766
ql7 907 145
8919 eI EE 8219 BRIt AFeAE weet
AORZ el 719E BAFEA g vla gz o
Qo] Ao 719% 7 817k AAAT] Alwh(ARA
ol o Holo} dtk. F WEFRAFEATI 4 29
FEATY AR 2w e Rt Sty - Al
4, #el, AU 9 gAa BE RAREA57 2
AR 7] wie] WHEEEE FREA ZIo
web A4, w9 EE 3eclew BHY 4
$laL, 177 F3E s SR gQloz FAgof &
o 2, A, weedle] 47 299 AdoR By

18 =g ufAdsts =3 4247 A3E 5 A8 201743 5¢

N Mean Std. Cronbach’ a

Safety 3694 79.8 20.75
Tllumination 3694 85.8 16.97
Washing facilities 3694 789 21.72
Waterworks 3694 82.3 19.49
Facility quantity 3694 81.3 19.89
Amenities 3694 745 23.78
Partition 3694 83.0 19.03
Design 3694 4.2 19.14

Cleanliness 3694 76.0 22.57 950
Repairs 3694 80.6 20.13
Toilet paper 3694 7.8 25.06
Odor removing 3694 74.4 24.34
Mirror and soap 3694 75.6 22.69
Training for use 3694 73.8 23.39
Reflect opinion 3694 80.9 19.84
Convenience 3694 87.6 1751
Overall satisfaction 3694 86.6 18.03
Toilet satisfaction 3694 80.1 15.63
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Table 6. Comparison of School Toilet Satisfaction of Elementary, Middle
and High School

(3m 8T BHEE gm

=Y Hlm)

Al 3l A o 5 I°) 2
doll tiste] ojshAe] e o bl o]-j A A Elementary | Middle | High school F ()
o] & 2AA 9rix Az, HA o] & Fo} 9t (=137) | (=139D) | (n=926) P
T oBae ot w84 72 9 gl BE Safety | 82.9¢ (20.08) | 76.7a (21.82)| 79.7b (19.34)] 32287+ (0.000)
] i o Tllumination | 89.6c (1555) | 84.3b (17.48)| 82.3a (17.16)| 61.254#++ (0.000)
atal 9lom o ﬂ”éliﬁ} AHESZ1I7E B BENA g
03 Lot Aow UET. olds Ausl Aud me e (822 (2158) | 76.4a (22,12)| T7.7a (2078)| 27.128%+ (0.000)
Rakol A UELR= 21017 obUel s sAe]ele = w;ter.x;'/torks 86.1c (1848) | 81.2 (19.24) | 78.4a (20.33) | 48 442+ (0.000)
B o _ B } acility "
2] 7]018k AolA] 25 AZelTs} Was] moltk quntity | B40 1978) |BLIb(19:27)| 77,62 (20.35)| 20,0805+ (0.000)
_ o Amenities |77.8b(24.33)] 72.7a (23.36) | 72.2a(23.03) | 21.870%+ (0.000)
Table 5. Gender comparison of School toilet satisfaction Partition | 86.3b (18:83) | 81.2a(19.29)| 80.6a (18.24) | 34,042+ (0.000)
(8tm it otExE M H|m) . -
Design | 87.4b(1862) | 83.1a(18.92) | 81.3a(19.59) | 32.357:# (0.000)
Man Woman £ o) Cleanliness | 77.6b (22.61)| 75.4a (22.63)] 74.7a(22.30)| 5.490%+ (0.004)
(n=1668) | (n=2026) Repairs | 846b (1957) | 786a (20.8D)| 77.7a (1894)| 4481255 (0.000)
Safety 76.3(2269) | 8261853 | 9.289wxx 0000 et paper| 835¢ (2093) | 724 (25:85) | 69.4a (2654) [115.440% (0.000)
Tllumination 8501779 | 864(1624) [-252¢  (0.012) Odor
Washing facilities | 775 (2250) | 800 (21.00) |-3573%+ (0.000) removing | D8P (2361)| 72.0a (2401)| 69.7a(24.39) | 60.037+++ (0.000)
Waterworks 81.9(19.92) | 82.8(19.12) |-1.409 (0.159) Mirror and 900 (2 290 (22.55) 2109|3101 ( )
Facility quantity | 805(2056) | 81.9(19.30) [-2111%  (0.035) soap | 100c(23.09))7222(2285) | T5.6b (21.03) | 31918+ (0.000
Amenities | 7162541 | 768 (2207) |76.747<xx (0000 Training for| g, oy ) 00 | 60,6, (2372) | 68.9a (23.05) [120:518++ (0.000)
Partition 80.6 (20.66) | 849 (17.34) |-6.857%x (0.000) use
Design 825 (203D | 857 (17.99) |-5.096%*+ (0.000) Reflect 1 s o1, (18.44) | 783 (20.24) | 7672 (19.49)| 8490055+ (0.000)
Cleanliness 758(2313) | 763(2210) |-0.701  (0.483) opmon
Repairs 7912170 | 818 (1864) |-4.035++ (0.000) Convenience| 92.5¢ (14.98) | 85.6b (18.06) | 83.3a (18.45) | 95.090==+ (0.000)
Toilet paper | 765(2500) | 752(2510) [1545  (0.122) Sag:f‘;r;?on 90.9c (16.31) | 84.8b (1843) | 82.8a (1856) | 69.820%++ (0.000)
Odor removing 741 (25.20) | 746 (23.61) |-0.653 (0.514) Toilet
oile _ _
Mirror and soap | 74.8 (23.75) | 76.3(21.76) [-2.025¢  (0.043) satisfaction 84.2¢ (14.24) | 78.0a (15.85) | 77.0a(15.93) | 82.695+* (0.000)
Training for use | 74.0(24.35) | 736 (22.58) |0.563 (0.573) ap< 05, *p< 0L, #kp< 001
Reflect opinion 79.7(21.33) | 81.8(1847) |-3.167+* (0.002) Scheffe A}Z AR A3} 4-0]3F 2}o]2 Hol= HHE a<h<c Ao T FA|
Convenience 85.8(19.21) | 89.1(15.83) |-5.698+*x (0.000) ) ! . o
Overall satisfaction| 4.7 (19.93) | 882 (16.13) |-5.918+x (0.000) Table 7. Comparing the i‘(’;g?jci';erf::f Of tollet satisfaction by
Toilet satisfaction 78.8 (16.67) 81.1 (14.65) |-4.307=*x (0.000) ('cT;‘AI'?jEtg B ZHAl BlE 5 HAXO| HlJ_Jl)
#p< 05, #xp<0l, *xxp<001
2015(n=2478) | 2016(n=1216) t (p)
- = ) o S 392(L070) | 414(0.951) | ~6.083" (0.000)
Sug BAAE 177 BE EdoA] Sole shu Safety
;;1 N . -jo1 _j e . ;o . _L: llumination | 4.24(0.882) | 4.40(0.765) | -5555" (0.000)
= T y: A= —0 ook
A AelE AAT 7 A AAH RS 2EMl ihing facilities| 38201120 | 4190.957) | 10001 (0.000)
Z .53 RT S8 o =& TEAS Hola 9 Waterworks 402(1.011) | 432(0.862) | -8.839™ (0.000)
= Ao vehtth Facility quantity | 3.99(1.015) | 4.21(0.935) | -6.110"" (0.000)
Amenities 359(1.224) | 398(1.067) | ~9.489™ (0.000)
TAgE drd w93 Yy o] mE :
A =R s Sfs) 201567 2016\ 9] Partition 409(0.968) | 4.26(0.906) | -5.155""(0.000)
i 2 2 H 5 ‘: =] .
L gutatelg A A 17 BE 6“’1]/‘1 20161 ] Design 415(0983) | 435(0.8%7) | -5.9527 (0.000)
20059 RY oA ¥ =A et Ele===ydt Cleanliness 368(1.151) | 4.06(1.033) | -9.890™ (0.000)
0164e] o o AL Folak = ojoich Repairs 393(1.048) | 4.24(0.830) | 8791 (0.000)
) Toilet paper | 365(1.311) | 4.07(1.072) | -9.755™ (0.000)
A= SFAEo lx 7 3 Al 7190l Lo
1A= =l gefste] AREARe] wizeld Odor removing | 353(1.243) | 4.11(1.059) | ~14.035™ (0.000)
gt gt s S vhE7] S Sl s TSl Mirror and soap | 3.66(L176) | 4.02(1.001) | -9.270™ (0.000)
TFES 1Al 995 e® st} Aoz Z a4 10 Training for use | 361(1.195) | 385(1.101) | -5759™ (0.000)
. . Reflect opinion | 3.97(1.015) | 4.19(0.926) | ~6.221" (0.000)
H(ZZ 209W) o)A 718 dAEE FAF dEAZMA] AAH
"L(*" ‘:q] g 714 ]:1 2 ﬁ] i . Convenience | 4.32(0915) | 449(0.777) | -5452"" (0.000)
Z [e) [e) = = al p=d
FeAnA AHEARe] ool SR3] WEH U T R Guerall satistaction] 4270933 | 444(0.822) | 5303 (0.000)
OARlE 71getar sPgAS JRASEE TARRD TFHO  #p<05, #xp<0l, #exp<.001
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(F=50.022, p<.001).

Table 8. Multiple linear regression analysis results of total satisfaction factors

(MA g=EE Qeolof| st 3|7

24 Zap

Unstadardized |Stadardized
coefficients | coefficients t D
B S.E. B
(Constant) 85.767 | 0.493 174.004™ | 0.000
Gender(m=1) -2.867 | 0.508 -0.091 -5.649™ | 0.000
Participation(p=1) | -0.546 | 0.638 -0.014 -0.855 0.393
Middle school | -6.398 | 0.580 -0.198 -11.029"" | 0.000
High school -7.614| 0653 -0.211 -11.653™" | 0.000
R=051 F=50.022 p<.001

*p< 0D, #xp<.01, *+xxp< 001
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Table 9. Multiple linear regression analysis results of convenience
(Hz| Mo st 3|7{&A Za})

Unstadardized | Stadardized

coefficients | coefficients t D
B SE. B
(Constant) 94.618 | 0.549 172.358™" | 0.000

Gender(m=1) -4.128 | 0.565 -0.117 | -7.301"" | 0.000

Participation(p=1) | -0.324 | 0.711 -0.007 -0.456 0.648

Middle school | -7.113| 0.646 -0.197 | -11.008"" | 0.000

High school -9.753 | 0.728 -0.241 ~13.4017" | 0.000

R=063 F=61.734 p<.001
*p< 0D, #xp< 01, *+xp< 001

THAFE ATEF 1T AmAQ g
BHpEAL of el wls) Bl o] o] el Tis) Ak
Hog v WHEE)RE o ZA% As ik B
=172 o ARl BRI frefsiAl o W
T As &g gl A 39 A Fre] o s Akl
W] G vAA Kok AeR AT T
AL B=-170, LAY P=-2100% ZF3Ae] H3
w9 BFeR dFe Fos mAL Aee & 7 A
oo 3R B2l AnEe 50%cH, 24 HEY
Ao SRIEATHE=48.962, p<.001)

Table 10. Multiple linear regression analysis results of overall satisfaction
(MetEQl atx ol st 3| HEM Ao}

Unstadardized | Stadardized

coefficients | coefficients t p
B SE. B
(Constant) 93.187 | 0.569 163.786™" | 0.000

Gender(m=1) -4.254 | 0.586 -0.117 | -7.261"" | 0.000

Participation(p=1) | -0.593 | 0.737 -0.013 -0.805 0.421

Middle school | -6.334| 0.670 -0.170 | -9.458"" | 0.000

High school -8.730 | 0.754 -0210 | -11.574™" | 0.000

R=050 F=48962 p<.001
*p< 0D, #xp< 01, *+xp< 001
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Table 11. Multiple linear regression analysis results of total satisfaction
(BA 2tEEof st 3| HEA Ha)

Unstadardized | Stadardized
coefficients | coefficients t D
B SE. B

(Constant) 16.035 | 0.890 18.014™ | 0.000
Gender(m=1) 0.264 | 0.300 0.008 | 0.880 0.379
Participation(p=1) | -0.178 | 0.374 -0.004 | -0.476 0.634
Middle school -1.472| 0.346 -0.046 | -4.260"" | 0.000
High school -0.838 | 0.392 -0.023 | -2137" | 0.033
Convenience 0.274 | 0.015 0.307 | 18428 | 0.000
Overall satisfaction| 0.470| 0.014 0542 | 326977 | 0.000

R=675 F=127348 p<.001
#p< 05, #xp<l0l, *xxp<001
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