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Abstract

This study analyzed the self-identified cold tolerance and wearing behavior of teenagers inside and outside
the classroom during winter, considering recent climate changes. A questionnaire was divided into four parts

—general information, thermal and comfort sensation inside and outside classroom, self-identified cold tole-

rance, and wearing behavior to collect data from 322 students. Over several years, changes were noted in res-

pondents' wearing behavior during winter outings, with the biggest being the purchase of a “long padded jac-

ket” for warmth while outside. Most respondents showed similar wearing behavior, such as no difference bet-

ween the number of clothes worn in a classroom maintained at 20°C (girls: 8.0+3.1 layer, boys: 6.5+2.1 layer)
and outside (girls: 8.8+3.4 layer, boys: 7.1£3.0 layer), despite feeling differently about the thermal sensation
inside and outside the classroom. This difference may due to a teenager’s lack of knowledge about temperature

and their tendency to follow clothing trends. Female students were more sensitive to the cold and wore more

garments inside and outside the classroom. Gender-related differences should be considered when educating

teenagers about safe and healthy clothing.

Key words: Teenagers, Winter, Self-identified cold tolerance, Wearing behavior, Clothing and textiles educ-
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Table 1. Age distribution and gender frequency

Middle | Middle | Middle High
School | school 1% | school 2™ | school 3™ | school 1% | Total

age | M | @ ™ ™

27 38 299 28 332
Girls (N) Boys (V) Total

Gender
169 153 332
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Table 2. Subjective evaluation of winter classroom climate of the survey day

Guesiion Girls Boys Total 2
N (%) N (%) N (%)
Very hot 0( 0.0) 3( 09 3( 09
Hot 6( 3.6) 4( 2.6) 10( 3.1
Alittle hot 23 ( 13.6) 9( 6.0) 32( 10.0)
Warm 54 ( 32.0) 36( 23.8) 90 ( 28.1)
A little warm 17 ( 10.1) 25( 16.6) 42 ( 13.1)
Neutral 32( 18.9) 30( 19.9) 62( 19.4)
Thermal sensation of Alittle cool 0( 0.0) 7( 4.6) 7( 22) 28.874**
temperature in the classroom Cool 1( 0.6) 0( 0.0) 1( 03)
Slightly chilly 15( 8.9 7( 4.6) 22( 6.9)
Chilly 7( 4.1) 9( 6.0) 16 ( 5.0)
A little cold 10( 5.9 10( 6.6) 20( 6.3)
Cold 4( 24 9( 6.0) 13( 4.1
Very cold 0( 0.0) 2( 13) 2( 0.6)
Total 169 (100.0) 151 (100.0) 320 (100.0)
Very comfortable 7( 4.1) 8( 53) 15( 47
Comfortable 23 ( 3.6) 22 ( 14.6) 45( 14.1)
A little comfortable 19 ( 11.2) 15( 9.9 34 ( 10.6)
Thermal comfort of Neutral 55( 32.5) 62 ( 41.1) 117 ( 36.6) 4.687
temperature in the classroom A little uncomfortable 50 ( 29.6) 31( 20.5) 81 ( 25.3)
Uncomfortable 6( 3.6) 6( 4.0) 12( 3.8)
Very uncomfortable 9( 53) 7( 4.6) 16 ( 5.0
Total 169 (100.0) 151 (100.0) 320 (100.0)
Very dry 18 ( 10.7) 8( 5.3) 26 ( 8.1)
Dry 50 ( 29.6) 24 ( 15.9) 74 ( 23.1)
Slightly dry 56 ( 33.1) 48 ( 31.8) 104 ( 32.5)
Humidity sensation in Neutral 39( 23.1) 64 ( 42.4) 103 ( 32.2) 21.052%*
the classroom Slightly humid 3( 1.8) 6( 4.0) 9( 2.8)
Humid 2( 1.2) 1( 0.7) 3( 09)
Very humid 1( 0.6) 0( 0.0) 1( 03)
Total 169 (100.0) 151 (100.0) 320 (100.0)
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wO 2 SHstel 4 2t Aol =

it 7] e 16k
Wi Har)es

6.4+3.9°Col gl o, Hut A5 == 50.3+12.1%%

(KMA, n.d.). A A =438 w4 Y| §F £ 22201+
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I G F AW 0) A - 7ol TafA] of gt
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Table 3. Subjective evaluation of outdoor winter climate on the survey day

Seatten Girls Boys Total 2
N (%) N (%) N (%)

Very hot 1( 0.6) 2( 13) 3( 09
Hot 2( 12) 3( 20) 5( 1.6)
A little hot 0(C 0.0 2( 13) 2( 0.6)
Warm 1( 0.6) 8( 5.3) 9( 2.8)
A little warm 4( 24 1( 07 5( 1.6)
Neutral 7( 42) 12( 7.9) 19( 6.0)

Thermal sensation of A little cool 1( 0.6) 5( 33) 6( 19 20.259
outdoor temperature Cool 5( 3.0) 3( 20) 8( 25)
Slightly chilly 6( 3.6) 4( 2.6 10( 3.2)
Chilly 11( 6.7) 7( 4.6) 18( 5.7
A little cold 17 ( 10.3) 14( 93) 31( 9.8)
Cold 60 ( 36.4) 60 ( 39.7) 120 ( 38.0)
Very cold 50 ( 30.3) 30( 19.9) 80 ( 25.3)
Total 165 (100.0) 151 (100.0) 316 (100.0)
Very comfortable 3( 1.8) 1(¢ 7.3) 14( 44)
Comfortable 36 ( 21.6) 32( 21.2) 68 ( 21.4)
A little comfortable 23 ( 13.8) 12( 7.9 35( 11.0)

Thermal comfort of Neutral 63 ( 37.7) 59 ( 39.1) 122 ( 38.4) 10.483
outdoor temperature A little uncomfortable 30( 18.0) 24 ( 15.9) 54 ( 17.0)
Uncomfortable 9( 54) 6( 4.0) 15( 47
Very uncomfortable 3( 1.8) 7( 4.6) 10( 3.1
Total 167 (100.0) 151 (100.0) 318 (100.0)
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3

iy

A 5 eh (A A): N=67, 21.2%; o] 8H48: N=29, 17.5%;
SFAY: N=38,25.3%) <= O &, WA U] &%= 9] H3 1
of oAl = dd HF(HA: N=317, o 3HY: N=168,
312 N=149) ‘x| Fo] T &8’ (A A|: N=128, 40.4%;
SHA: N=69, 41.1%; F&HAY: N=59, 39.6%), ‘X
o o whE ) X 2 (A N=77, 24.3%; o] 8HA4): N=43,
25.6%; 'F8FA: N=34,22.8%) - o 2 S35} th
WA AL of th gt BT ROl Al = S E AR
A: N=316, o]+ : N=168, F&tAy: N=148) 52 ‘u}
= A ZEI} A Hp (A A N=115,36.4%; o] 3H43:
N=55, 32.7%; @&+ : N=60, 40.5%), ‘=Y A o] & 9]
25 =P (A A: N=89, 28.2%; ¢ 3HY: N=51, 30.4%;
Bl N=38,25.7%) 0] AHFEl S 4= 0 & LhEby
o, SLALo) A 3918 7] A7) 59] A 74 0] 29]
oM A THAEL ), el 02 2908
7H ol =741 Qlekarl S-Sk thIN=901). o3t
N=A66Y5 9] 79, 4, 0, “The] 20 2 kA
Nk, Y (N=435) 5 0] - o, o, A /o)
o $AE 5918 L7l ek SEste] 4 7t
S Aol & H A thp=.000). 2 Woll A kS
L oS yTt nhA g Qi ofsh S L Bajsje
23}, 0} 24 TEN=256)2 &, W, o) ol

£ u:. oo nL

F

QUaL, vEA] 2 THFN=210)2 3P, &, o] &
o] SHE e lth
2. JHelo] xtZtsts Wistdt | 7] AL W
MSSlE ASH 2z X &

<Table 4>+= 7| ?10] A} 2}5}= g of] T=A 3tk &
U= s E dd e Holth 9 435 vE
W 9ok A SFRH(N=316)2] 34.5%(N=109)7}
‘Ao, 29.1%N=92)7} ‘1Z A grp Lo 2 &
@3l o Y (N=166)2] 32.5%(N=54)= 1= 7|

Table 4. Self-identified cold tolerance

&t 28. 9%(N=48)% ‘A sieh L SRt
A (N=150)5-2 A F35}T} (N=61,40.7%), < 1E
4T (N=38,25.3%) %2§ S =3l ofshAy o A7}
kA o] f-25hA Wokth(;=9.675, p=.046).

A&A O] A & ol et el ‘A H o
AT H a8k 22 e &2 o w Y7 o A
SHA(AA: N=315, o] 3-44: N=166, ‘&84 : N=149)
7} 74 who] 23t 3 o < uhsh ol (A A|: N=220,
69.8%; oI 3FA0: N=119, 71.7%; B&-48: N=101, 67.8%)

ojglom, thgo & ‘go] Y= Holth (A N=45,
14.3%; o] 84 N=23, 13.9%; T3HA): N=22, 14.8%),
A = Ho vk (A N=44, 14.0%; o] 3HY: N=22,
13.3%; &8HAY: N=22, 14.8%) 4= © & A 7} zfo] =
LFERLEA] 9F bt 3 S HAHCA A N=315, of 3HAY:
N=167, ©3H4: N=148)2] 66.0%¢<] 20874 2] Y=
o] & 7] Aol FHE gttt skt
(o3848: N=118, 70.7%; ‘Z8F4: N=90, 60.8%).

AE&E L7719 Do #e AE(HU= A

=2 A S AW SR 717 BT yU)
of| T3k A Fof| A A 312 = 40.1%(N=125)¢] <
A7 L a8k ST o SHE(N=165)5 &
‘g @ B} (N=71, 43.0%), ‘ 1A 12T} (N=49, 29.7%),
‘o & 3 @ Bl Th(N=30, 23.6%) <= 0. & Su+al Uk
HEHY S-S A I (N=61,41.5%), 2 2.5}cp’
(N=54, 36.7%), ‘1l 2 & 3}T} (N=19, 12.9%) %= 2
2 gHste, ofshlo] k7] 7] o] oS o =4
Q12| 8} Q) U THP=12.464, p=.014).

‘AEH FL77o R F R AL FE mE
U7k of| A e RE(A A N=316, o 3HAY: N=168, '
SHAY: N=148) 713 =2 S5 8 H Q| §FE -0 484
7P (A A N=116, 36.7%; o] 3+AY: N=58, 34.5%; F5}
AY:N=58,39.2%)0] Q1 1L, Th-S 0 & §~12A1 7 (A A|:
N=85, 26.9%; o 5}48: N=51, 30.4%; &3} : N=34,

bl

i

2N ol

(Unit: N (%))

. Q. I endure the cold easily, or I fine the cold tolerable in winter. )
Variables X
Not at all Not really Neutral Somewhat agree Very much
Girls (N=166) 19 (11.4) 54 (32.5) 48 (28.9) 40 (24.1) 5( 3.0
Boys (N=150) 9( 6.0) 38(25.3) 61 (40.7) 32(21.3) 10( 6.7)
Total (N=316) 28 ( 8.9) 92 (29.1) 109 (34.5) 72 (22.8) 15( 4.7 9.675*%
*p<.05

-132-



BAHUSO HSZE W& I - 9

TH0

BZ0IMOI XIZHH IH8l A it &

10
2
on
A
S

23.0%), ‘1~4A] 71 (A A|: N=63, 19.9%; o] 3} : N=31,
18.5%; F8HA: N=32,21.6%) &= 2] S HGES 2 Y}
o] B8 9] 14.9%(N=25)+= 124 7k o] ¢ k7] 7] of] 2=
SHoha skt

AL AT A= AN FHORA “AZH
Wt dEst= A2 =20 sl SEAHHA:N
=310, o] 3HAY: N=164, ‘G844 : N=146) & 17~20°C 1]
b (R A N=146, 47.1%; o] TH3J: N=81, 49.4%; ‘F5HAY:
N=65, 44.5%)& 7}3 wo] S8} 11, 20~23°C 1
b (A A|: N=114, 36.8%; o] &-4: N=67, 40.9%, FSHY:
N=47, 32.2%)3} ‘14~17°C 0| 9P (A A: N=39, 12.6%;
o] 48 N=13, 7.9%; ‘&3l : N=26, 17.8%)0| F = o]
ATh(Fig. 1). o] 3HE & F3HAE of H]3}o 17°C 0] /4 9]
2EEASHAYRXLERE AF = Aol TAH L
2 F5HA YErth(p=.027). 12y Ad A5
AYEN=311D) 22 FH(N=309)2t Y Zst=
Ao2ro g ey 419 Ht2 27 20.2+
4.1°C, 5.6+7.6°CE 7] 23t} 7/fQlo] Az+sta 9=
et g ok 5ok AWl Eoll A f-oJulsh A
AE 2 Ao A= HAA A At

Girl (N=164)
from 14 to less than
17°C (7.9%)

from 17
to less
than 20°C
(49.4%)

(*=10.921, p=.027)

o S (R A): N=260, 47%; o SFA0: N=151, 43.4%; o} AY:
N=109, 53.2%)} A ZL o] L} 2 7] A]: N=129,23.3%;
of SFAY: N=85, 24.4%; ‘S A): N=44,21.5%) = © 2 Ut
Eptoh, U B 4] N=55,9.9%; o] 8-48: N=30, 8.6%;
A N=25, 12.2%), 5 2] (7 3]: N=33, 6.0%; ©]
SLAY: N=31, 8.9%; LAl N=2, 1.0%) 2} &t-& up~
(A A): N=33, 6.0%; o] 8H4: N=25,7.2%; ‘F8H 4 N
=8,3.9%)0] A= A 7+ 12 Bo| T} 2 AL 1Y
Ch(Fig. 2). 52 PepA o), v Hefop npa e of
ﬂwiﬂﬁnfa%a% o2 vhebge,

ERNEPEEE RS

ﬂ%%ﬁiﬂ%ﬂ%ﬂﬂﬂﬂ“mﬂﬁﬂﬁﬁ
€ om cloldg 2T 33, 2 it sl 13

=4St
AE S 2G5 dolof AFaglel SHAHN=169)9]
72.2%%3L, BHA] &f 2H§-E-2 33.1% o, A ¢F
o A= vk & 2h-g-0] S H A (N=167)2] 45.0% 2 4
SOt B AY 1 Zol o] Myt sy of %
*l o & S HAHN=322)2] 96.4%, L4 | 1

}(N:320)94 74.8%7}F 245t A = A5}

A ATh AAA P o] - o o] ¢

L} HEo =gH e vpid, wEe 59
S Azsth FadE59] A 9ol 3
7.9+3. 11} (0] 51AY: 8.8+3.4, W5HAY: 7.1+

ok rr r{r

o

——OIOFJ

_I).it JQ.

{3
Z} ©
Af

0),

o ot
= rlo ot 9 . ol o{n

o o

El

Boys (N=146)

from 14 to less than
17°C (17.8%)

from 17 to less than
20°C (44.5%)

Fig. 1. Preferred indoor temperature in winter.
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Girls (N=348) Boys (N=205)

Masks

Masks
(72%

Jumper of long

and . and
Padded (12.2% Padded
Jacket Jacket
(43.3%) (53.2%)

Jumper

Jacket.or
fleece vest

Jacket or (31:9%)

fleece vest

(24.4%)

(Multiple responses)

Fig. 2. Winter clothing items worn often.

Table 5. Clothing items worn by teenagers outside and inside the classroom multiple responses  (Unit: N (%))

Content
Part ettty iz Outside the classroom Inside the classroom
Girls Boys Total Girls Boys Total
(N=169) (N=153) (N=322) (N=167) (N=153) (N=320)
Sleeveless innerwear 27 (16.0) 17 (11.1) 44 (13.7) 31(18.3) 13( 8.5) 44 (13.7)
Short-sleeved innerwear 26 (15.4) 35(22.9) 61 (18.9) 25(14.8) 27 (17.6) 53 (16.1)
Long-sleevesd innerwear 36 (21.3) 21 (13.7) 57(17.7) 30 (17.8) 20 (13.1) 50 (15.1)
Long johns 6( 3.6) 21(13.7) 27( 8.4) 7( 4.1) 14( 9.2) 21( 8.7)
Under- Leggings 66 (39.1) 14(9.2) 80 (24.8) 61 (36.1) 15( 9.8) 76 ( 6.5)
clothing Underwear 159 (94.1) | 140(91.5) | 299(92.9) | 158(93.5) | 147 (96.1) | 305 (94.7)
Brassiere 153 (90.5) - 153 (47.5) | 148(88.6) - 148 (46.2)
Tights 51 (30.2) - 51(15.8) 48 (28.7) - 48 (15.0)
Underpants 104 (61.5) - 104 (32.3) 91 (54.5) - 91 (28.4)
Underskirt 16 ( 9.5) - 16 ( 5.0) 18 (10.8) - 18 ( 5.6)
Sleeveless shirt 6( 3.6) 8(52) 14 ( 4.3) 10( 5.9) 7( 4.6) 17( 5.3)
T-shirt 72 (42.6) 56 (36.6) | 128(39.8) 65 (38.5) 49(32.0) | 114354
Long-sleeved shirts 23 (13.6) 23 (15.0) 46 (14.3) 24 (14.2) 24 (15.7) 48 (14.9)
Top Turtleneck 33(19.5) 5(33) 38 (11.8) 31(18.3) 7( 4.6) 38 (11.8)
Hooded sweatshirt 66 (39.0) 34(22.2) | 100(31.1) 72 (42.6) 33(21.6) | 105(32.6)
School uniform shirt 124 (73.4) | 101 (66.0) | 225(69.9) | 108 (63.9) 95 (62.1) | 203 (63.0)
Sweater 6( 3.6) 8(52) 14( 43) 7(4.1) 6(3.9) 15( 4.0)
Trousers 56 (33.1) | 147(96.1) | 203 (63.0) 76 (45.0) | 146 (95.4) | 222(68.9)
Bottoms Shorts 9(53) 6(3.9) 13( 4.7) 9(53) 6(3.9) 15( 4.7)
Uniform skirt (knee length) 96 (56.8) - - 81(47.9) - -
Uniform skirt (short length) 26 (15.4) - - 24 (14.2) - -
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Table 5. Continued

Content
Part ettty iz Outside the classroom Inside the classroom
Girls Boys Total Girls Boys Total
(N=169) (N=153) (N=322) (N=167) (N=153) (N=320)

School uniform vest 101 (59.8) 65 (42.5) | 166 (51.6) 73 (43.2) 60(39.2) | 133(41.3)
Fleece vest 21 (12.4) 6(3.9) 27( 8.4) 18 (10.7) 4(2.6) 22( 6.8)
Lightweight padded vest 14 ( 8.3) 8(53) 22 ( 6.8) 11( 6.5) 9(5.9) 20( 6.2)
Cardigan 13(7.7) 7( 4.6) 20( 6.2) 11( 6.5) 9(59) 20( 6.2)
Outer Fleece zip-up jacket 51(30.2) 18 (11.8) 69 (21.4) 48 (28.4) 19 (12.4) 67 (20.8)
Uniform jacket 50 (29.6) 39(25.5) 89 (27.6) 41(24.3) 34 (22.2) 75 (23.3)
Coat 9(53) 7( 4.6) 16 ( 5.0) 3(1.8) 5(3.3) 8(2.5)
Short jumper or padded jacket | 46 (27.2) 39 (25.5) 85 (26.4) 39(23.1) 29 (19.0) 78 (21.1)
Long jumper or padded jacket | 131 (77.5) 95(62.1) | 226(70.2) | 107 (63.3) 66 (43.1) | 173(53.7)

L 7242 80 (o3 3HAY: 8.0+3.1, F3HAY: 6.5+2.1) A T}

<Table 6> ‘X Z(A'd 397 A&H 71 W3t
i Y& Al Z-8ok= ZY P Fol vhehd sk
1 8F 2 o] Th(A A N=714, o] 3-48: N=510, ‘3 3HAY:
N=209). g B F 7I4 B2 FEES Kl F52
‘TP E FASHA E ATk (A A N=168, 23.4%; o
SFA: N=111, 21.8%; F8H¥: N=57, 27.3%)F oo, 1
05082 Y AL & AT sk Y (AAI:N
=98, 13.6%; o] &HY: N=59, 11.6%; ‘F&HAY: N=39, 18.7%),

‘ol & Qi FES A 27 5 GeP (A N7,
12.1%; o] A : N=62, 12.2%; F8H8: N=25, 12.0%),
e =72 o Bl S th A H LTh AR N=79,
11.0%; o] 348 : N=58, 11.4%; ‘g8F8: N=21, 10.0%)
/\OEODFO].OﬂE].ﬂOZ—l /\10]—01]/\17]'0‘%]0;
919 o % 2 A F 25 of 7] = ofol@e] A%
719)oll A SHAE-S el B glo] 7] I,
I, RE GRE ASTTHE SHol Wrow,

9 3T
oJ gAY L xuf ot T L xulE ¥ T HlR|E Q=)

Mo

Table 6. Changes in outside clothing behaviors vis-a-vis climate change in the winter (over the past three years

(Unit: N (%))

Girls Boys Total
(N=510) (N=209) (N=719)
I bought a long padded coat to protect myself from the cold 111 (21.8) 57 (27.3) 168 (23.4)
I've come to prefer thicker clothes 59 (11.6) 39 (18.7) 98 (13.6)
I often wore a hoodie over my clothes. 62 (12.2) 25 (12.0) 87 (12.1)
I brought more items to protect myself from the cold (e.g. hot packs, etc.). 58 (11.4) 21 (10.0) 79 (11.0)
I've come to prefer a long-sleeved T-shirt to a short-sleeved one. 40 ( 7.8) 19(9.1) 59 ( 8.2)
I've come to prefer wearing a heat-generating thermal top 46 ( 9.0) 11( 5.3) 57(17.9)
I've come to prefer tucking the shirt in the trousers. 43 ( 8.4) 10 ( 4.8) 53( 7.4)
I've come to prefer wearing heat-generating thermal inner pants. 38( 7.5) 12(5.7) 50 ( 7.0)
I've come to prefer socks that are longer than ankle socks. 36 ( 7.1) 8( 3.8) 44 ( 6.1)
I've come to prefer winter shoes to regular ones. 12( 2.4) 7(3.3) 19 ( 2.6)
etc. 5( 1.0 0( 0.0) 5(0.7)

Multiple responses
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