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A Study on the Functional Design Elements for Children’s Ski Pants

Kyungok Kim' and Jongsuk Chun
Dept. of Clothing & Textiles, Yonsei University; Seoul, Korea

Abstract: This study identified design elements of the functions required for children’s ski pants. Data for this study
were collected through questionnaire surveys conducted among children’s ski instructors and children’s sportswear
developers. Five functionalities of children’s skiwear were evaluated: mobility, stability, comfort, protection, and con-
venience. A total of 25 functional design elements related to the patterns, design details, and physical characteristics of
fabrics for ski garments, were evaluated. The results of this study are as follows. First, children’s sportswear developers
evaluated that the pattern elements were important. Most of the pattern design elements highly related to mobility. Chil-
dren’s ski instructors’ appraisal was that the height of the back waist was the important feature. Second, regarding the
design details, children’s ski instructors evaluated the size adjustment function and ventilation system as important ele-
ments. Many design detail elements were highly related in respect of stability, comfort, protection, and convenience.
Third, the physical characteristics of fabric were strongly associated with mobility, comfort, and protection. As regards
the physical characteristics of fabric, children’s ski instructors valued anti-fouling highly, but children’s sportswear devel-
opers attached more importance to the weight of the fabric. The results of this study will be useful in designing func-
tional ski pants for children of elementary and intermediate ski levels. Since there may be limitations related to the ski
level and age of children wearing ski pants, it is suggested that follow-up studies according to various groups of the ski

pant wearers should be done.
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UTHChoi & Kim, 2011). 43171 WAsh= T2 9 Soll=
27] 719 "oz s #3E FA K] dolAAY &
E3h= vl&o] =THLee et al, 2010a). &7 sle AlAA
g 2ol tigk FERo R sl 2] &% tig grE
Hojrmgle gle] " & Atk 53] ofbe-2 443 Ugo] v
F3 Adelolnz 27]) o2 s AlAF Fg wk olhuet
a3 A, B9k FER 5o AEE Iyt e d=F
o] vla] A © EHTH(Chang, 2001). WA SEdEA 27|18
TS 7] 9% o8 718 27Idlolrt dasit
271910l9} BHE APAFEL 2719019 T V58S
E=0)7] 918l 7] AAE Rkge oiEl Al WS A7shA
W(Tama & Ondogan, 2020), 3D 7P ZEE Elo]gE o]&
Sk A7|HESFE I A (Stjepanovié et al., 201171 S35
Aok TS Yzl AAle gk A (Cileroglu et al., 2014;
Kim, 2008; Kim, 2011; Lee & Kim, 2009; Oh & Cho,
2000; Park, 1988)e} ZxAl9] 7)Aol et A7(Cho et al,
1992; Lee et al, 2010b; Uttam, 2013) S°] 2lom, e
27)djo] Afol= AA B4 AF-(Kwon & Kim, 2019)2} 2~7]
M=ol o 2 =g Hejo] #FE AF(Kim, 2006; Lee,
200)= FHEACE ey iR AYATES e &
719015 tde R AAENeH, ARl thE AA 7153 &
T 58S A o5& tdeR 3 7|gofd] gk AT
e =50, ols§ &7 Mxo] 7|5 AAlf Lo digt
TFE s gt mEbA o8 &7 W= AE §18)
AE7IES o= 3 454 A7 Beasit,
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2.1. Functionality of ski pants

sxzs e e H AR 5E
A eI, o AEE 5o ool BAE
=, 2228 S B2 F WA S, o5 A AT &
s AR T AHERE ARE BET 5 e V15
2y =9o)e] 80| HQA3ItH(Van Langenhove & Hertleer,
2004).

291 F9l9 4710] 9@ A7 wEEE BN £E)
Bg, 27)ols 27] 8% QTR ALo] PYHOR FA
2 Sk Zl5% 95 A e B 918 wEeke )%
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M 5 MY 5 7Fs H9E AR fXEIEE o
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oleldl= 5 Alddle 9 A AlA Wl u Al
o] F4sA FsstAY sk o Jors AFE wele] Al
25 FA8k= Ao] Fasith AYAFAEL o | 71FE
HH A FAAA T 2x=d01e] 715 AH AXA
(Jeon, 2020; Oh, 2000; Song & Park, 1998) T+= A& H
7% (Kim, 2011; Lee, 2001; Park, 1988)]2}a2 F3lich.
AYPATAES AH AGEE FANA 771 Haiie ==
=901¢] 57143 Wk (Song & Park, 1998), H-24(Jeon,
2020; Oh, 2000), F54J(Oh, 2000) o] L3tk 3197,
o]l Fxu A WE JS FUL ST Oh & Koo,
2010). webA # AN E &5 Al o5 W 7155 FHAHst
A BAANA FE 715S AAA (comfort)ol 2L HHEA
25 A RERY e Y e2E s L F
B BT AL A] AAE B FS Hasld e
wketo] = Q@ slthJeon, 2020; Lee, 2001; Oh, 2000; Park,
1988; Song & Park, 1998). A& Eo] 27909 A &
Al IA7E A E= 4SS A B dslE FHAs] A
9l Hiklo] FQ&tod(Choi & Kim, 2011), &7] A=
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Al FEEe] W He 34 45A7]7] g wWkio]
Slth(Lee, 2001). & ATer= &5 Al sl
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Ae 2oy &g Helsh k= 71 E.831tH(Jeon,
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2.2 Functional design elements of ski pants

T THS e 2L 232 FE u thE7)
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Table 1. Functionality of sportswear and skiwear

oL 2] W29 A5d FAas A7 201

Functionality

Type Researchers(Year
P ( ) Mobility

Stability

Comfort Protection Convenience

Choi et al.(2003) O
Ryu(2004)
Kwon et al.(2008)
Lee(2016a)
Lee(2016b)
Park(2017)
Park and Chun(2017)

Sportswear

X

X

©)
©)

Park(1988)
Song and Park(1998)
Oh(2000)
Lee(2001)
Kim(2011)
Jeon(2020)

Skiwear
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tE, g, 4% & AR-ETHOh & Cho, 2000). ZLEH} £
A718 7] Az 3719 A Fol7] St 254l &
T 2AE AEste] dAEo® A At
(Chowdhury et al.,, 2011; Cileroglu et al., 2014).
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71%5& 7L QJTHOh, 2000). ©]e]el= vRA|Re] FHe
7] &% T Adde] nER st wiRIt H7) 491 27
EZYo|Ed o5 &4l HU|® SR, v PRt 22 &
AE ARE3t AR 7= (edge guardys T2 Hgh 5
H TO7A] &= 292 FE(snow skirt)S F-
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3.1. Data collection
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Waist
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Side opening

Edge guard zipper

Fig. 1. Functional design elements of ski pants.
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Table 2. Questions for survey

Category

Element

Pattern
(Cronbach’s
o =0.806)

Length
Ease
General fit
Crotch length
3D cut
Knee shape
Location & size of pocket

Height of the back waistline

Apparel

Design Detail

Size adjustments tap
Snow  skirt
Side opening zipper

Suspender & waist snap

. (Cronbach’s Edge guard
design elements —
=0.666) Ventilation system
Seam sealing
Foam in the back waist
Pocket zipper
Waterproof & water repellent
Insulation
Moisture permeability
Fabric Windproof
(Cronbach’s ) )
@=0.762) Anti-fouling
Durability
Elasticity
Lightweight
Subject’s Age
demography Gender
characteristics Working year
SEAE A, A, &7 %ffjd Aot e AR 7]
A Al g2 UiF e 5 BFIEAER ARSI,
HHE 7S HEAER AT AEEde] AEe

Cronbach’s oAl+2 7539
(0.806), &4 54 AEE
(0.666)2] Cronbach’s oAl

TH(Table 2).

3.2 Data analysis

o538 }\7] E]]ig] 7]‘3‘;51
‘:"“4} W2HEA (chi-square test) O &2 FAJ5) AL, ©
o mRSE AT o5 ~EEOLAAAT

Q12 ol HHIE Aoz BASATE BANTIAE
SPSS(statistics package for social science) for Window 26.0

2 A,

o AZA3, Y QEgR
(0.762), TR TEY AE3
A FEA Aoz vheh

AA| g el e FaeE Wl
O

Table 3. General characteristics of ski instructor and sportswear developer

n=282)
Group Ski instructor Sportswear
Items (n=46) developer(n = 36)
20s 14(30.4%) 0
30s 20(43.5%) 2(5.5%)
Age
40s 12(26.1%) 19(52.8%)
Over 50s 0 15(41.7%)
Male 3(71.7%) 9(25.0%)
Gender
Female 13(28.3%) 27(75.0%)
less than 5 years 8(17.4%) 4(11.1%)
Work 5~10 years 12(26.0%) 5(13.9%)
experience 10~15 years 13(28.3%) 8(22.2%)
More than 15 years 13(28.3%) 19(52.8%)

4. A3 % Hed

4.1. General characteristics of subjects

SEAY] ARbHQl EAS AR A3k o33 ZTH(Table
3). ZAHAIALe] AHe 2717 THn=46)0] BT 40t ©]
3l o1, 30th7F 7P BAThn =20, 43.5%). 2=F=g| oAz}
A Gn=36) 40tH(n=19, 52.8%)¢F 50t o] An=15,
41.7%)°] eI, oFsS e R &7 wss sk &
VIS Fe A8l FRE oIFUth | B8 71k
ZIVIAEE SdOIEHTE 150V A EEEIT &
2 AARAEL 159 oPde] Hlgo] EATHNn=19, 52.8%).

4.2. The importance of design elements for children's
ski pants

HE, Gz HEld, et gEE 7)1 dAlesd] F
g 2ARE Ak Ues Lok A 2E g s
A AA ko] tE FamE U 44 ol we e

Witk olF 2E2eolA RG] 271 4AERT Fa3h

Table 4. Importance of pattern elements n=82)

Ski instructor  Sportswear

Pattern (n=46)  developer(n=36) r-value
Mean(SD) Mean(SD)

Length 4.46(0.55) 4.83(0.69) 3.53%*
Ease 4.37(0.68) 4.89(0.32)  4.24%**
General fit 4.39(0.68) 4.83(0.72) 3.487**
Crotch length 4.17(0.80) 4.83(0.38)  4.572%**
3D cut 4.15(0.92) 4.86(0.35)  4.384***
Knee shape 4.09(1.01) 4.64(0.54)  2.966**

Location & size of pocket 3.93(1.08) 4.08(0.84) 0.678
Height of the back waistline 4.25(0.77) 3.67(1.16) 2.575%

*p< 05, *p< .01, **¥p< 001



Table 5. Importance of design detail elements n=282)
Ski instructor  Sportswear
Design detail (n=46)  developern=36) rt-value
Mean(SD) Mean(SD)
Size adjustments tap 4.63(0.60) 431(0.62)  —2.370%*
Snow  skirt 4.46(0.84) 4.33(0.63)  —0.760
Side opening zipper 4.33(0.92) 4.22(0.68) —-0.566
Suspender & waist snap  4.19(0.71) 3.98(1.1) —-0.126
Edge guard 4.20(1.13) 4.08(0.65)  —0.532
Ventilation system 4.30(0.81) 3.94(0.79) —2.013*
Seam sealing 3.76(1.16) 4.31(0.52) 2.617*
Foam in the back waist  3.89(0.88) 3.86(0.76) —-0.164
Pocket zipper 3.78(1.15) 4.00(0.63) 1.017
*p<.05
Table 6. Importance of fabric elements (n=282)
Ski instructor  Sportswear
Fabric (n=46)  developer(n=36) t-value
Mean(SD) Mean(SD)
Waterproof & water 671y 4810400 0361
repellent
Insulation 4.65(0.60) 4.42(0.65) -1.680
Moisture permeability 4.59(0.72) 4.33(0.63) -1.699
Windproof 4.43(0.75) 4.14(0.72) —-1.809
Anti-fouling 4.43(0.75) 4.08(0.77) —2.082*
Durability 4.24(0.95) 4.31(0.58) 370
Elasticity 4.33(0.84) 4.06(0.83) —-1.457
Lightweight 3.93(1.00) 4.36(0.64) 2.229%
*p<.05

H71eE =2 Zo|(length, p<.01), -F¥(ease, p<.001), A4k
2l grS-All(general fit, p<01), ¥ Y$IZ](crotch length,
p<.001), YAF AEED cut, p<.001), FE25-9 HEl (knee
shape, p<.01), Z712] =7]9} X (location & size of pocket)
oldth. 2yt F @A =o|(height of the back waistline)

ofEE &7 W=ze] IIEE HAles 7 203

PEE 27| Sx2OARAERY Fas Wit
ATHp<.05)(Table 4).

o71A] YAl HHd 8.4l Ak FowE AR A3, A}
o]z ZZ ¥li(size adjustments tap, p<05)7} 557-(ventilation
system, p<05ye 2717AREC] F83 Brkssith. A4dH
(seam sealing)yS =¥ 2 oJA| 2R o] 27| AE R F238}F
Al F7FIATHp<.05). BAXLZ AF7FAR G A= o
ARG ko] {Fou|gh 2ozt epA] %2 84 5 A
$-2AE(snow skirtye} M=t X2 7 (side opening zipper),
AR 7}=(edge guardy= 451 oJde=E H2 F8EE YERITH
(Table 5).

obs-§& 27| W= AMEEE &A1Y 7158 84 87
et S84 Q14g BAg A, WA 2 LA (waterproof
& water repellent)S 71 FQ83HA AAsH L, B4
(insulation), Fd (moisture permeability), *5-d (windproof),
19 A (anti-fouling), W--d (durability), 4154 (elasticity)ell T
st 7 Jo BT Foo] Eria A4t 53], 2717
AVEL B9 Aol tiale] AF = oAAAERHT} Fa81A 3
78I (p<.05), Z~E2 o A ZAE-E 2% (lightweightyel] T
sl 2717 R ¥ F831 B7FIATHp<.05) (Table 6).

N

4.3. Functionality of Design Elements for Children’s
Ski Pants

4.3.1. Pattern

olsg 27 W= AALA F 754 S A A
e Ad A AELS F A
ATHp <.001). 7Fs33 HHo] ol Wk S| AL
= 5 240 (72.0%), FE259 3 i
(64.6%)°1A Tt Aol, Afi, HFHHQl BtEAl= 7 B
olUz} eHAFE o] e Aoz Qs § A
=o)E P4 (37.8%), HaA(25.6%), 7157 (20.8%) & o)
= AoZ yrisiiict. XA A71¢F HAX]= HeX(76.8%)
o] Sltkal H7hskitk(Table 7).
e #AH AR Ae] 715 tiste] 271ARES] 14

%

-

W

Table 7. The functionality of pattern elements n=82)
Functionality ~ Mobility Stability Comfort Protection Convenience Total )
Pattern n(%) n(%) n(%) n(%) n(%) n(%) *
Length 34(41.5) 30(36.6) 33.7) 2(2.4) 13(15.8) 82(100)
Ease 37(45.1) 21(25.6) 7(8.6) 6(7.3) 11(13.4) 82(100)
General fit 33(40.3) 27(32.9) 5(6.1) 5(6.1) 12(14.6) 82(100)
Crotch length 59(72.0) 7(8.5) 4(4.9) 2(2.4) 10(12.2) 82(100) .
3D cut 53(64.6) 9(11.0) 33.7) 7(8.5) 10(12.2) 82(100) 3008367
Knee shape 58(70.7) 9(11.0) - 3(3.7) 12(14.6) 82(100)
Location & size of pocket 7(8.5) 5(6.1) 33.7) 4(4.9) 63(76.8) 82(100)
Height of the back waistline 17(20.8) 31(37.8) 2(2.4) 21(25.6) 11(13.4) 82(100)

k< 001
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AAZ 1 ANTH(56.5%), 201(50.0%), oI5
=2 o] vk Hriaith # YA Eole 84
(413%)7 Fdo] =ra Hrlsleon, 7Fe4(10.9%) &

Ho| Y}y H71519tH(Table 8).
AEZ2YOIAAAEL Be iE A A
Heo] Avky FrRAARY, P}
FEET U ek 7 BEo] A

i

9 W Ue](75.5%), LAH
(69.4%)01 2. 9Pz} #Helo]

7Fs7d el PgAd d™ol
(Table 9).

ok %

(S0.0%)IAL, o153 NS B

Mot A, FERS] FEH(71.8%), 7 LHIZ0](69.6%),
5(45.7%)°] 7F5733)

T+ Ade] e dA e e 7154 B7HE dEEE Y

ek 5 HRe] B e e

AR 227 W=
AR A, =59 FHEl, 9] 91X

g 71s7d 1AeliT. ey 2~7] A=e] Aol

& el met tEA et 2717

e 7he7dst Ado] sral F71ek Wi, =) 101

Aee Vs o el o Bk,

R
= e A5 B Ak BlRion, 56 Anx

oAz e P FlE AHo] Eria Egﬂ.—a—]_oi\;]. At
2?1 “—.‘B—H o tislx ~EZ=oAAIAF G 7HEA 2 %Ed
o] ATkl HrIek SRl B3O 1H(52.8%), 2717 7}
%‘L*<§(30.4%)JqL 2444 (30.4%), 591**(17 4%), #A473(10.9%),
H354(109%) 5 thFet 7154S 717 AAl e ek Hrtet
Atk H FHA =l rﬂswvt— 277/ who] ok A
(41.3%)3 FAHAH(32.6%)0l FHo| Erhy HUKSE WhH A%
29 AAZAF T 7H5A (33.3%)2 94 (33.3%)2 o]
Atka H7¥sleith(Fig. 2).

4.3.2. Design detail

o8 7] M=o] vzl tHY AAI8 L At 7154
< AR A3, & ue) 7)sAde] tEnka Bkl
(p<.001), & A QA0 HlE) 7 TRe] o] e ol
Atk A FHo] we AAlase d@w 2 FPay
(suspender & waist snap)(57.3%)2} Ale]= 2A ¥H(51.2%)°]
At} Ale]lz =A " 7H5A(28.1%) s o] vk H
7¥etdeh. #AH G A-e] Sltkar Hrike AL Ae 5T
(90.3%)2F AT 45.1%)010 k. olQole HAHLS i:?{
(46.3%)= TAZ} htkar 7= Qe BeAdE Aol
AfrE AATIE(732%), § et %Xd_zﬂ(foam in the

3
S|
=

Table 8. The functionality of pattern elements: ski instructor (n=46)
Functionality =~ Mobility Stability Comfort Protection Convenience Total )
Pattern n(%) n(%) n(%) n(%) n(%) n(%) *
Length 23(50.0) 12(26.1) 3(6.5) 12.2) 7(15.2) 46(100)
Ease 21(45.7) 7(15.2) 6(13.0) 5(10.9) 7(15.2) 46(100)
General fit 14(30.4) 14(30.4) 5(10.9) 5(10.9) 8(17.4) 46(100)
Crotch length 32(69.6) 3(6.5) 48.7) 2(4.3) 5(10.9) 46(100) .
3D cut 26(56.5) 5(10.9) 3(6.5) 7(15.2) 5(10.9) 46(100) A2z
Knee shape 33(71.8) 3(6.5) - 2(4.3) 8(17.4) 46(100)
Location & size of pocket 2(4.3) - 3(6.5) 2(4.3) 39(84.9) 46(100)
Height of the back waistline 5(10.9) 19(41.3) - 15(32.6) 7(15.2) 46(100)
*Hkp < 001
Table 9. The functionality of pattern elements: sportswear developer (n=36)
Functionality ~ Mobility Stability Comfort Protection Convenience Total )
Pattern n(%) n(%) n(%) n(%) n(%) n(%) x
Length 11(30.5) 18(50.0) - 1(2.8) 6(16.7) 36(100)
Ease 16(44.4) 14(38.9) 1(2.8) 1(2.8) 4(11.1) 36(100)
General fit 19(52.8) 13(36.1) - - 4(11.1) 36(100)
Crotch length 27(75.0) 4(11.1) - - 5(13.9) 36(100) .
3D cut 27(75.0) 4(11.1) - - 5(13.9) 36(100) 12624577
Knee shape 25(69.4) 6(16.7) - 1(2.8) 4(11.1) 36(100)
Location & size of pocket 5(13.9) 5(13.9) - 2(5.6) 24(66.6) 36(100)
Height of the back waistline 12(33.3) 12(33.3) 2(5.6) 6(16.7) 4(11.1) 36(100)

k< 001
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Fig. 2. The relationship between pattern elements and functionality by group.
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Table 10. The functionality of design detail elements n=282)
Functionality ~ Mobility Stability Comfort Protection Convenience Total N
Design detail n(%) n(%) n(%) n(%) n(%) n(%) *
Size adjustments tap 23(28.1) 42(51.2) 2(2.4) 2(2.4) 13(15.9) 82(100)
Snow skirt 2(2.4) 2(2.4) 21(25.6) 52(63.5) 5(6.1) 82(100)
Side opening zipper 33.7) 1(1.2) - 33.7) 75(91.4) 82(100)
Suspender & waist snap 14(17.1) 47(57.3) 224) 4(4.9) 15(18.3) 82(100)
Edge guard 5(6.1) 9(11.0) - 60(73.2) 8(9.7) 82(100) 1140.388"+*x*
Ventilation system 1(1.2) 1(1.2) 74(90.3) 4(4.9) 2(2.4) 82(100)
Seam sealing 33.7) - 37(45.1) 38(46.3) 4(4.9) 82(100)
Foam in the back waist 2(2.4) 22(26.9) 1(1.2) 55(67.1) 2(2.4) 82(100)
Pocket zipper 6(7.3) 4(4.9) - 2(2.4) 70(85.4) 82(100)

*rp< 001
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Table 11. The functionality of fabric elements n=82)
Functionality ~ Mobility Stability Comfort Protection Convenience Total N
Fabric (%) (%) (%) (%) (%) (%) *
Waterproof & water repellent 33.7) 2(2.4) 37(45.1) 38(46.3) 2(2.4) 82(100)
Insulation 2(2.4) 2(2.4) 54(65.9) 23(28.0) 1(1.2) 82(100)
Moisture permeability 1(1.2) - 76(92.7) 33.7) 2(2.4) 82(100)
Windproof 2(2.4) - 52(63.4) 25(30.5) 33.7) 82(100) 577.174*
Anti-fouling 5(6.1) 2(2.4) 31(37.8) 26(31.7) 18(22.0) 82(100) o
Durability 12(14.6) 12(14.6) 6(7.3) 48(58.5) 4(4.9) 82(100)
Elasticity 61(74.4) 10(12.2) 11.2) 1(1.2) 9(11.0) 82(100)
Lightweight 55(67.1) 7(8.5) 9(11.0) 3(3.7) 8(9.8) 82(100)

k< 001
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