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Abstract

Purpose : The purpose of this study was to develop an index of usability that reflects the needs and characteristics of the elderly.
The usability index is used primarily to assess issues in the usability of a product.

Methods : In this study, 22 items for mobile toilet usability index were developed by consulting with 12 elderly users, 6 care-
givers, and 12 experts. The usability evaluation index was intended to increase reliability through preliminary and main evaluations.
In addition, the validity of the items used as the usability evaluation index was verified to prove that the index is effective for
the evaluation.

Result : The usability index is a welfare tool developed by gathering data from various sources such as previous studies dealing
with usability evaluation, characteristics of users, range of use, and environment of product use.

Conclusion : The development of the usability index for mobile toilets was useful for the user to quantitatively derive the prob-

lem of the product. Consequently, user needs and usability problems can be identified, which can help improve product quality.
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I. A4 & B, AA7 s 22 =24 JdS Hg e o A

AR 7uke] Hobe] = Qo] RET
1. Ao WA AR AlEel sl AREARE Al A2 4 AL
ARgSo] H21S skt 8ol AS ohe &oi0l
A SaAst nPAsE AP wat wqlge) T IS0 9IllelNE ARS ARgsiEA A
A7} are] A spabol| that wAlo] Z7bE] a1 9let Lrol7t (Effectiveness), F-a-Al(Efficiency), TFE = (Satisfaction)S 2*
woll Wt =919 AlA)| 715 Z3ket E4dE0] UEhH, o i 54 5AE sYPche R dWstal glod, avty
o] W2 Aol L% g Aslel & FASS Lol < 4 o) A, SAEE ok BAof iRt A
9l0] ¥7]% Fhei(Spiduso 5, 2005). Tsenlapglols] B A HIES WSO SISl Al A 54
urgsl nE OHAALT WrAixtEe] waw mEzie] of ool AHlE Aol ;R Aofstn, 3| ool A

A} H]20] 2014 6.6 %, 201549 7.5 %, 20161 84 % AL FHHE 5= Sz A T 4 Qo WSk
y.sKe)

sl ulel Alg|Fo g Ao &~ Qe sathol
e AT 227, 2016). o] THRA ARgA}e]

2 17 F7teke FAlolu, 1 FAME oy, oy ARSAE =7l FRHA Ao AlEe A8 e =
T} Zro] WRAF AFT1O] Mo 393 %R PR A 2akwlg] B Bl 2 AlSE Sl gristal ok ole}
o ol WAL QB A Gl Aol s O A ARl tR Heleh B IS PAIsk AUTHISO
of 9ho-g WolFw Yk BAGTFE vYAe] §A|F, g 1L 198). o7IA Hshe Sk Wrishe £RE
AR 7% AT SXE wREly AQARERSe zjoske ARAETE AR Aosi, ol FAH 848 AFH
gEOR oln Gt oleh 28 gojeiy v)y), 4 S AL = Rou), AEA AHIRS] BAES A vy
Bl A9 BRE A W WS Exekw glow, g ST HSRR S dlos el 9l
seo] REe AgAle] BB HRsHE S5 214 ISOMEC 9126-1 4= Al AR Wel ols) H=s
& 7HAcks Aol Uut AEET Aol vehdickyr  HEHIE OlsHd(Understandability), o5 el RS A8
A9 S 2011). weha] Berl HEo] okt =z oF7] £old A UEtdi= 95801/ (Learability), =
of Welyol 71zste] Mo FeHAQl wEgrg o4 A(Operability), A ARG - Sl = FaA el e
Hoz Tshs AL ASAOR 7|3 o, AF Ap  BAtuciveness)e] A8 jdem gefsta ol
Lo g8 LA Hajahe w7 Ao nE aletoe] Ha (ISO/IEC 9126-1, 2001). ©]2]of| %= Nielsen¥} Lorangero| %
Sithi =7 Ao® ARl RshAEe) ey SR ABARIE N F Bk 8ol d(Leamability) & Al
" o) FR4E Frala slekEmanag, 2017), w2 AREHE ofsishal 58w 5 7] el A, 71ot e
A BAGTE AES ER4gol oA g wax  OldMemorabili)S Al AR Sl S S gl
tjzpolal AFe} Aole] EAo] oJare kx| ok Tz oY 43 WS AET 4 = A, A4 57 (Errors
tpele] Alo] Rk 715 olzlo] WwawA kg Tolerance) Al Fe Al A AlEE A8 W o5t
ES o] S S04
zlo

aspep CEASHY 9 A, ERAS AL ETE
] ks

s T ALSA BAS 43 8 4 o A

H A, AMSEEIe AT A
Study Definition
Shackel & Richardson (2008) effectiveness, learnability, flexibility, user attitude
Preece et al. (1994) learnability, flexibility, attitude
Quesenbery (2001) ease of learning, effectiveness, efficiency, error tolerance, engagement

learnability, effectiveness, usefulness, accessibility, universality, efficiency,

Seffah et al. (2006) productivity, safety, satisfaction
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ofatm, o] Lol choket AR MRS ALgA A
J4 52 A5l th(Nielsen & Loranger, 2006).
o7 chopst AHgAe] AW Mg AT B2
o4 717t 2o Hejsla gl AL B 4 Ao, of
= A27ks AbelolA F5E JHS =Esh=d dEt
L owHe molEL Aolr]®  SithAlonsoRios 5
2010). e} elolehs ST bl HA 879 &

3 glol 718 27 AHSY 4 Qe A PO 4
1

TR FA2 7R Al Aol digh AR T A&

O] 7 FFH Y TEol] 7kl whebA AREA:
o B4 A= ke Aol AP EALS & Rt Al
F AR EAIEE Tefshal s BekE EEshe
4 AR H7E A0 e Vst wEbA Rla
425 Aol LA o7 HdE 4= gl AFRAE T}

)
5

F7} B scHKim & Han, 2008).
0174 HASTF FAY U 0§ Ao el

HEFo 2 B AlET SollM= 891 %2 2 AR
H$-S HolT gl o] FH7|E o =] zYo] M5
SHAluE R o R sute] Wast AF5H 3, 457 B
& e TP} F A}Q— Fo| (R AR, 2017), H
HEE = oz Qs HAlae] =EE o]
A} wh2hA 01%%7% oz 3 AR At HA

S79] AT He S mHgte
ok S ol Al o]t HS=gt FEj O] HA-GFol ek AR
B7E A7F Ay wE ok A om uPgAE 95 =
SOz} fAQlE A2 AREAF 24, T2 24 JER
AE7F Qlom (ALY X, 2010), o]= A}%— 3714 XL‘L
ZHolut o] 5719 FEjet ARSIt ol &
oF FARE Fol Qirk shA|ek o]F 7] EHTS Al
9 AR ETE At RET AAolh

AolA 2ei7t 9l

HE rﬂ
o

n{n 3
1

B AL YRS PO X g7 AA A}
& 7ol B ASAS Bt A4 oﬂmﬂ =l o

2 Brtstaa gtk dejske] vk tizkel Axle] B
o ok AR % 7tel olalA] A Adslor d ol B7t 7]
ZFo| H= AV X RS sz} st

I. 9744
1. A7 Az
B AT AL Al BazAle AE B4 =3t
B Q7 F o]EHI|E Meste] ALAFIIE S5
& 5 9l A TS AWE T ALR}, LARE PAe
2 eE A Ee §EAY HYAS AZsiaon,
A7 A= vho o] WAHCHIY 1)

| Product analysis |

l

| Usability index selection |

|

| Preliminary evaluation |

|

| Reliability analysis |
l

| Main evaluation |

a3 1. AMEEEIH ZExt
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£ RHATE QWA Fold gAs
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e mefste] SARLE FRATh AT A Bl A EAS0] A8H o] Fus|E AgeT 9l At
ARESEAL Qe 2HI[ARBAD, BRHAD]S °lFH7IE A 7Hgolu 8 ¥e Westol AlFol Wt AREAHY
gagon], B AES A, ol 24, MAS A W aFAFES AeRAAG olFUAY A Aol
A7 7Hssichs S4o] rkad 2. REF DHA G0 F2 AL R St o
A LT EF S Fasich AT o)
A mEAre] 49 e E [ ¢he uf upeo] of
7)o telr} nne A s 497 e S8 4
ko] o] REay] o] Frme] Bolyr
A5 A7k wol gglom BA Rabsl BE
Gl AFE o] glol G4 ATE HUY shEAHol
A Uebgh E@ A Al ER7F AY mEo] #
Wt AR AEehs] el Huo EW Aol w2
a2l 2. ASNTIIO| o|SHY| RIZE (X AE, 2 BE) B 47}? =S g2 FHAQd sl ¥
ol RAE Y. SuAe] A9 MRS A% ° A5}
3. AH8AH7E A AA A AEFS B AFske Ade 7 S35 119
S gow skt £ YEe TAR o|F
A BT AR E=ES AsiA E 1A AAE A W 7)o v AMEAEYL (A HE EEEYTHE 2, 3)
|4 NS g ez dA, EHe 55 EZFT AL
AR A A A AZ O, FUA A 4 Ay eIt
;}_12H Z 22719 A EE AASYG T AAS A EE
vhgo s AlgAle] 54, A4 B4, B4d 54, 1 ol 57| ou] AFEAWIL X E FEL uFOR A}
H 2, 0|SH7| AREXHE7H X|E(HX})
Domain Attribute Assessment indicator
Frame
Safety Screw bulge It is safe without any risk of injury to the structure.
Armrest
. Frame Combination It is stable without shaking.
Stability : : :
Leg (Rubber) Slip resistance It does not slip on the floor.
Durability Frame Weight resistance It is well supported without risk of breakage even for long time use.
Effectiveness Seat side Hole size The size of the excretion hole is reasonable.
o Seat side Surface feeling It feels good touching the surface.
Satisfaction . .
Armrest Grip feeling It feels good to catch.
. Shape It is suitable for easy discharging.
Performativity Bucket : R : :
Capacity It is suitable capacity to discharge.
Seat side Arch shape It is comfortable to sit without discomfort on the pelvic.
Appropriacy height It is uncomfortable on the back.
Armrest - - -
Shape My hand is not painful when I catch it.
Learnability Manual Information I understand the contents after reading.
Reuse I intend to buy the product again.
Originality Portable Toilet : : :
Recommondation It is recommendable to acquaintances.
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ANE - UpiN - TN
|AB7HE AAsHT AYAE Y em 3t Frks 4). B as QG RS A A oekzt
DA o] 7Fste AATAR 4ol QL AXIE & L7A] QEE o] T FaolAq AAlFAe
o EAI7F gl MMSEK ¢1A59 A& 4= 274 o] o, A=Y e BFEs7] A BUEE A
Aol mEA) sHE AR AAstGon, suate]  ARE PESY] UHA HoRuS AL LS
A& B 7Eel S DAl AFshaL Qe A Y, B 7ol kA B7F AES Bkl Bt WEES
Aol A BHAS $HHI Qs AL AF] sE o] oY 4 YRR FRE AP E3 AU F
A FASID Gl SHE dAo® AWtk Bkl ofsht WAlo® AWsteom AU E(Likert 57
Folgh WAAEY QA B4 e PE Bl /AW FAEGES AHAES s
H 3. O|3H7| ABHEI XHE (LX)

Domain Attribute Assessment indicator
frame Serew bul It is safe without any risk of injury to the structure
ew e is safe without any risk of in o the .
Safety - g y jury
Bucket Corner It is safe without any risk of injury to the structure.
Mobili Portable Toilet Weight It is suitable for moving alone carrying a portable toilet.
ili
v Bucket Shape It is easy to catch the shape of the handle.
ity Bucket Cap contact ‘When tlhe lid is closed, the smell does not leak out and the lid
comes in close contact.
Durability Bucket Rubustness When gripping the handle, it is firmly engaged without falling.
Operability Leg Height adjustment It is easy to adjust the length of the leg.
Effectiveness Bucket Combination rate You can combine buckets at once.
Satisfaction Leg Adjustment scale It is satisfactory because the number of height selection is large.
Custodility Portable Toilet Folding It is easy to store in a folded state.
Bucket Combination It is easy to combine buckets.
Efficiency Clamp Height adjustment It is easy to adjust the height.
Frame Folding It is easy to fold.
Mhintainability Bucket Cleaning Washing is easy and simple.
Bucket Capacity It is enough to treat the toilet at one time.
Performtivity Bucket Cap shape gwlls a tilur[alble fO@ t:d .open th;1 11c1L — o
Leg Breakaway When e length is adjusted, the legs not come off and are
joined well.
Leamability Manual Information I understand the contents after reading
. . Reuse I intend to buy the product again.
Originali Portable Toilet
o ¢ ore Recommondation It is recommendable to acquaintances.
H 4, ofH[E7te] Xt E4
User Assistant
Area D City (Korea)
Number Man : 4, Woman : 1 Woman : 5
Age 71.8 53.6
Height (cm) Man : 168.8, Woman : 148.0 160.2
Weight (kg) Man : 72.3, Woman : 47.0 59.0
MMSE-K 28.6 -
Career - 5 year
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5. AT ARl AEE B A%

A EIL A7 ERAETLE BFGE 219
o] WQs3lct 7|2 Mty Hrt =1 AL
& ot FAlOl BEE A
L9 AFEAH T 2| TE3F)O
7F =7E AA = o] QLA]
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3} th(Lawshe, 1975). W& El E% Lawshe7} A A] gt
YEEFE HSCVRE HEoR BASITA 1),
Lawshe= E3gleElt o] o3t Zﬂﬁ\_ 22 05602 3}
gom, & g7k mare] 4% g SgEe) Ak g
o] 0.667% UEkits] WEo] MBAY Bao] eyt
3 Aoz 3elslg tH(Lawshe, 1975).
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6. ARt B 97t

NEE A5S Bo) 2T ol5WIo Ag4T]
Az ouBtel FAT Wk AaolA o sl %l
W75 gk AR ol FU7le] A8 HT & 1
he ANsheleh. AL8AB SR S T B
S b4 AuHom wolSolAL XS Magic
Number 5!, 5 AFEAH 7ol 9lo A i 5ol
Z B3}t = Aol (NielsenZ} Landauer, 1993) 5 2] 3
ZEAREC 2= A S FEC] 80 % o]/dolH,

1099 A7hAEE 90 %7t 3 4 gleka shelt
(Nielsen, 2000). walx] 2 ApLoAE 1HZAE A
o= DAejo] Azl AAsH o 24 8l
A s Q Txﬂﬂ = 654 ol4kel mEA 129(Y
67, o : aﬂ‘ﬂlﬁﬂ H/gAE A 22t DA S ol

12 9 Qokd e 7oA TIHAE Substa
5
°

ofs

d 1%94 A By A 68S b o
2 3lo] 2359 ch(Hwang & Salvendy, 2010). 2F
7EAREoll Al B kel gt WEs dEstlen oo o
gt FAAAE At =S stk 2 B7HY tdAE
of digt 54 v ZTHGEE 5). & Bl oA Al
Foll tigh AHE WS WA Adgstdlon, ddRE
A4S stk Likert 53 Hmol 7]lat A

z FAlel AlFel gt _gx1]x4 2 7

}

ox 1ir
ofi

A ARl tigt oS ™St AR A
whey sttt
H 5 2 Etel tidxt EY
User Assistant
Area D Area (Korea)
Man : 6 .
Number Woman : 6 Woman : 6
Age 73.9 55.8
. Man : 165.0
Height (cm) Womnan - 151.8 159.3
. Man : 69.0
Weight (kg) Woman : 53.3 392
MMSE-K 28.5 -
Career - 5 year
m 2 3

AT A3} ojFuslo] it A8AHBI A
AR A O7MA, U AR 137448 EekD
27N AE AT gL S A EA, B
2, A7} o7, ou] ASABTeL B B} 5o
solct. ou|Hlol N EEF ATE HEoz SPSS
dlole £ Zzawo] oF A=E 715 (Cronbach’s
Alpha) 3}91e wl, 2 B7h 4EA0] AE $As

Fl

Y koo rIr

o
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0.674(A%), 0.631(BH) 2 B7to] Aeee AZs9
TH(Cronbach 1990). o] 517]0] ALgA, Ao 3t

A&/ 7 Likert 57 =9 Ayt vt (&

6, 7).
H 6. ANEXHE7H 7t (AMEX})
A
Definition Attribute IR
A type B type
Frame
Safety Screw bulge 442 3.33
Armrest
. Frame Combination 4.42 242
Stability : :
Leg (Rubber) Slip resistance 3.42 3.33
Durability Frame Weight resistance 4.42 3.17
Effectiveness Seat side Hole size 242 342
) . Seat side Surface feeling 2.17 4.00
Satisfaction : :
Armrest Grip feeling 333 3.50
Shaj 342 242
Performactivity Bucket p,e
Capacity 4.50 4.42
Seat side Arch shape 2.50 3.58
i height 342 4.50
Appropriacy et eigh
Shape 4.50 342
Learnability Manual Information 4.50 4.00
Re 3.58 333
Originality Portable Toilet .
Recommondation 3.58 342
H 7. AEXFEIH ALt (SR
A
Definition Attribute R
A type B type
Frame
S bul 4.50 3.50
Safety Armrest crew bulge
Bucket Corner 3.50 4.67
Mobility Portable Toilet Weight 4.67 3.83
Bucket Shape 3.50 4.50
Amenity Bucket Cap contact 3.50 3.67
Durability Bucket Rubustness 4.50 4.50
Operability Leg Height adjustment 4.67 4.67
Effectiveness Bucket Combination rate 2.67 4.67
Satisfaction Leg Adjustment scale 2.33 3.50
Custodility Portable Toilet Folding 3.33 4.17
Bucket Combination 3.50 4.83
Efficiency Clamp Height adjustment 4.67 4.00
Frame Folding 433 417
Maintainability Bucket Cleaning 4.67 4.50
Capaci . .
. Bucket apacity 4.83 4.67
Performativity Cap shape 333 3.50
Leg Breakaway 2.50 2.83
Learnability Manual Information 433 4.67
Reuse 3.50 2.83
Originali Portable Toilet
ginality oriable fore Recommondation 3.50 2.83
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