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Thermal Sensation in Winter Classroom and Cold Climate Adaptability
of Junior High School Students

Areum Cho and Huensup Shim'
Dept. of Home Economics Education, Korea National University of Education; Cheongju, Korea

Abstract: This study aimed to provide the information on the thermal sensation and the amount of clothing worn of
junior high school students in winter classroom the relation with their climate adaptability. Total usable questionnaires
were obtained from 467 male and female students. The questionnaire included general characteristics, physical char-
acteristics, self awareness of body shape, climate adaptability and subjective thermal sensation in winter classroom. The
data were analyzed using SPSS Statistics 18.0 for frequency analysis, factor analysis, chi-square analysis, #-test and cor-
relation analysis. The results were as follows. The average body type based on BMI was normal(20.1kg/m”). Females per-
ceived their body type as thinner than males. They wore more (8.67 garment items compared to 8.14 for males). Only
about 25% of students voted the thermal sensation to neutral(47% cool~very cold, 28% warm~very hot). Females were
more sensitive to the cold, perceived less healthy, and wore more garments in the cold. Students felt colder in winter
classroom when their cold adaptability was lower and they actively adjusted thermal insulation against the cold. It is rec-
ommended to suggest the guidelines for the proper indoor temperature and for the wear behavior in classroom in the per-
spectives of increasing the learning efficiency and improving the students' climate adaptability.
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28°C °]&t= 7]5e] WA=o] JTh("School Health Acty, 2016).
= St S7E A Al 2891 18-20°Ce] R EE
frAelor ab ole WY AgE A A 2= MR

B

e F=3]o]ti(Shim & Jeong, 2011a). &3k wal A 374
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3. A 4 =9

3.1. &n

3.1 FEHAe) AR AP gk A4

ZARPIARS] AlAE E2d2 Table 190 AAISISITE GAF o
2Rt} 719} AxHF o] AL AFo] T (p<.01) A Fo] &
A0 =2 VERITH BMIS] AA| B 20.143.0kg/m 2 B
Qo] &t on}, WA7}E 20,73 4kg/m’, A7} 19.5£2 3kg/m”
2 7 QAR ZThp<.01).

ZAIN GRS AA] BMI #he 2 ek A3 ARl Ad
of ik 12lef) Xfol7t U=A] A7) flske] AFel tigk o
2% plEYs ot nEYS wlEF o2 TR ARFS
AR oR REFS wWEdog IAsle] BAE9IT) Table
2041 Aol Tt <14z AA) ANFL viws) 2 AA A
2 AT 1447 (30.8%), EFAZFT 25178(53.7%), vlvt 729
(15.4%)C19A T A G gk 142 vlEd 129%8(27.6%), K
53 19078 (40.7%), AFS 1487 (31.7%) 22 Axle] AFel o
3 AAETE AT Q1A SRes Sdo] Wt AEE B
A= A AFRG BT QA8 vlEo] 6.3% Bkl A
Aok o12she H]E8o] 6.8% B3kom, ojxle Tgtiy <14
3= Mol 13.1% 32, AR 128 HlEo] 26.0% B
opx] ozt o AT Q1Ashe AFE Bt

3.12. A wa ) 2ol
ZAF G| A YollA] mEd) 34 283t ojEo] Hed

= FAs 2 23S T Helviseel I Table 390 AX st

Ack. Ak AR ZejufrolA] AAZL S el
W R glo] 28ek A Aefulierel] EFAZATE A W &
zZhomjges Hebo] it 8.147(+2.12), 9I3Ho] Ha 8.677)
(#1902 3HY T B (p<01) Ao & o] HoY
% oJ2K(1.00£0.21clo)7} FA}(0.79+0.23clo) .t} ZATH(p<.001).
FEEEE Auisloje} ojgofe] F Zejujsrolx] ofaie]
Zelujs7t B BRATHp<.001). AEiflole] 7 Aol i
o] JY BT ZGshs ofeld] folx Hefjx]of, LulA|,
EXn}, eI 72o] odhlo] R Hgahe ofe|dé] TR
7} BobA] osie] o4yt & Ao R YePdt) Mo} W
E AZL Alolol] 2Hgske 27], 29E, 717 F{e] olugloix
oghfo] FenT) ol ghe Ao® LEhtA o3e]
Hedgd 2l 0= sjAH.

3.13. ALE w4 W M

AL WA o $x7tel sl dolrr] 98 FARE A
Table 49} 2t} AFslch oL SHSH SAo] 1127 (24.5%) 02
7P WAL, FTAL S S-S 10078 (21.8%), TSI
96 (21.0%), ME3ITF 827 (17.9%) <=oIUTh. 3 A g5
A ALE WA e sl dnbEeg Assirh~u)g-
FPa A8k H1go] 46.9%= UERY Aile] 7h7ke- s
S0l ALE wd U olM MssiAug Fohal =71, 131
B (28.7%) k2 @eA wSEshh -~ Wb AL A Ztehs
Aoz eyt

4ol w2 WA W 7R S 1217(53.5%) AE
sieb, EH, wikg- FTPAL SESIRAL, 537 (23.5%) mEcs)

Table 1. Physical characteristics of the respondents M(SD)
Total (n=467) Male (n=237) Female (n=230) t-value
Height (cm) 165.2(7.5) 169.5(7.1) 160.8(5.0) -15.35%#%
Weight (kg) 55.1(10.8) 59.6(12.1) 50.5(6.7) -10.12%**
BMI (kg/m’) 20.1(3.0) 20.7(3.4) 19.5(2.3) -4.20% %
BSA (m?) 1.55(0.17) 1.63(0.18) 1.47(0.10) 12,51 %%
BSA/BW (m’/kg) 0.029(0.002) 0.028(0.003) 0.029(0.002) -6.92%**
BMI: Body Mass Index, BSA: Body Surface Area.
k%< 001
Table 2. BMI and body type awareness Unit: n(%)
Classification Male Female Total “)
Low weight 88(37.1) 41(17.8) 129(27.6)
Body type awareness Normal weight 77(32.5) 113(49.1) 190(40.7) 23.95%**
Over weight 72(30.4) 76(33.0) 143(31.7)
Low weight" 73(30.8) 71(30.9) 144(30.8)
Body type (BMI) Normal weight” 108(45.6) 143(62.2) 251(53.7) 27.03***
Over weight” 56(23.6) 16( 7.0) 72(15.4)
Total 237(100) 230(100) 467(100)

YBMI < 18.5kg/m’, ?18.5kg/m’ < BMI < 22.9kg/m’, BMI > 23.0kg/m’

%< 001
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Table 3. Estimated clothing insulation (clo) and the number of garment items worn in winter classroom M(SD)
Number of garment items
Male (7=237) Female (7=230) frvalue
Underwear” 1.51(.73) 3.87(1.03) 28.46%**
T-shirt” 0.84(.64) 0.87(.64) -51
Shirt” 0.90(.30) 0.93(.26) -1.08
Inner garment” 0.77(.48) 0.99(.57) -4 Ags
Lower garments) 1.00(.07) 1.01(.15) -1.63
Outer garment” 1.35(.60) 1.30(.56) 94
Total” Number of garment items 8.14(2.12) 8.67(1.90) -2.87%*
Clothing insulation 0.79(0.23) 1.00(0.21) -10.37%+

I)Running shirts(sleeveless, short sleeves), long underwear(top & bottom), stockings/pantyhose/leggings, brassiere, brief, slip, underpants, ISleeveless,
short sleeve, long sleeve, hood, tuttle-neck, 3)Long sleeve, short sleeve, 4)Fleece, cardigan, sweater, vest, 5)Pants, skirt, 6)Jacket(school uniform), DSocks

and neck-tie are included.
*Ep< 01, ***p<.001

Table 4. Thermal sensation in winter classroom Unit: n(%)

Scale Female Total

Very hot 6( 2.6) 3(1.3) 9( 2.0)

Hot 15( 6.5) 11( 4.9) 26( 5.7)

) Warm 57(24.6) 39(17.3) 96(21.0)

lg‘:ﬁ:ﬁ ZT;’:;:;?)’I’H Normal 60(25.9) 52(23.0) 112(24.5)

Cool 39(16.8) 43(19.0) 82(17.9)

Cold 43(18.5) 57(25.2) 100(21.8)

Very cold 12( 5.2) 21( 9.3) 33(72)

Total 232(100) 226(100) 458(100)

o, Gop, wle gk SEetlon, FEAS 94 (40.5%)
o] A3l ~u9- Frhal S, 78 (33.7%)°] wEcst
TP~ Hop AL -SHEBIATh AT oA B oF 25%7}
Agel Hazd wA U 2 #7340 visire s <l
2151l AR A MESAY FHAL Qalshs H1E0]
detAel e =Tk A w4 2 F70lA i) dhA
7o) 2ol doliy] 215l rtests AAIT Aol Gt
AL 424£1.4, AL 4.66+14% ATHYo] FEAel vl A
<o Hod w4 249 o) gisiA o MeshAl wle AL
2 UERITH=-3.14, p<Ol).

3.14. 713234
F3PA ] 715434l et £
Sk BAA QolRAS AAg A} 379 8918 FE3ATh
22l 12 AL WES detb, AL & Bl Y= Hol
, g v O ARED 25 AA g Helop, AL
S5} H|wsle] 5 2o] e Holtp, T2 AltHt A
225w A Qe Holthe] vl BFgoz FATe] &
B3 F9e t-Sshe e AH3] FUSEoE |
. 291 1¢] AHHERS 19.57%, Cronbach o 75 .68°]
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Atk 891 2= e AABIEP, v A olErk, ve &
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HAA 71402 ST 821 29 AT 17.73%,
Cronbach oft-2 681t} 221 32 ‘U dgHt =2 AL
< o Solgith, Y= FHd Aok, & d 28 Bel o
7] ot HE F9E A deth 3l 23R FAE
AL FHH4-HeE Paiion ajle] AR 16.78%,
Cronbach gt 660131t}

F8e] 715248 tigh dutd] 8 AT HEH Table 5
o} 2ok 81 3% F914-840] 246822 7Y =A Ve
o, FhgEe] 2274, Aol 2.1380= 7 v
UERsTE ST 7t B3 ARy & o TRE AL
HET 22 AA Ye HolthR)7F 263802 7P wkoH
AL 25 Bol Y= Holvbrt 256810, AL HES
J=rhrt 20002 7 Woith &, FTERES AL 22 B
o] Y& Holl F3A R WE5-2 Fo] 23R b= 20 = vE
e}, o= tiEhle] ALE AoFollr P BT W8S &
Bshe <ol A GUE APAT At ArH(Zhang et al,
2015). 7174%12] 8Q1e] 7} FIES AR, Y= & J=3
7t 264802 7P Ekon ALHd 7)o A5 by
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Table 5. The differences of cold climate adaptability of male and female students M(SD)
Statements Total Male Female t-value
(N=467) (=237) (n=230)
I wear under garments in winter. 2.00(.89) 2.09(.91) 1.90(.85) 236"
1. Wear I tend to wear more. 2.56(.69) 2.49(.65) 2.63(.73) 221
behavior I wear less than others when it is cold.(R)"” 2.63(.76) 2.55(.70) 2.71(.81) 228
to cold I wear more than others in winter. 2.09(.67) 2.07(.68) 2.10(.65) -0.60
I start wearing winter clothes earlier than others do. 2.07(.67) 1.97(.65) 2.17(.68) 3237
Total 2.27(.49) 224(51) 231(47) -1.51
I am healthy.(R)"” 1.72(.62) 1.69(.63) 1.74(.61) 0.77
2 Health I often sick. 1.92(.71) 1.85(.67) 1.99(.75) 2.19°
Awareness I am always tired. 2.64(.77) 2.56(.75) 2.73(.79) 250"
I often catch a cold. 2.24(.84) 2.14(.79) 2.35(.87) 2747
Total 2.13(.53) 2.05(:49) 2.20(.56) 3,06
I prefer cold winter than hot summer. 2.77(.86) 2.75(.87) 2.79(.85) -0.49
. dipgg;ﬁw I am strong to the cold. 2.42(.79) 2.55(.76) 2.29(81) 3.61::
I don’t feel coldness with less clothes in when it is cold. 2.19(.78) 2.32(.76) 2.05(.78) 3.69
Total 2.46(.63) 2.54(.59) 2.38(.65) 280"
1-Strongly disagree, 2-Disagree, 3-Agree, 4-Strongly agree
DReverse coding, *p<.05, **p<.01, ***p<.001
7F 2244, vhe 7SRy S U A ok=Znk £33 7 3.5 A HRIEH A Wl M7, 7152843 g
ZF 1724, 192702 yepdt 9148482 T osEt AAEA T BMISH &9 AlE B AIEHAH (BSABW), HE
2 ALE H ORI 277802 7FE E3en e 5 1, &AWl Zejulr, AL wd W $x3E, 7
el Aatrb= 2424, ‘F2 W 22 Bol 9A Roke HE FAAe] Ml QRlFe] FFHEAE AAT AFE A AL
U5 A gerthE 2194 o2 el okl /el wE A 7= Table 60 AAEATH
ol WE AolE Lotrr] flste] 7t 99l HME HiA FAEA A3 BMPF 242 A% 3 AZEE] A4L4E,
< AANS A FANSA TS ALH JFE st U+ FF LEAe] BeFE FHH3A0]l & Ao v
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o} TE ARG AE-S W] 7d Ye Holtk #alx
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Hog g FI B gIAE 228 77sitha Q148
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27T @ ATl Q4Eth 904842 e F5lol A
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Table 6. Correlation analysis between physical characteristics, exercise hours, the number of garment, thermal sensation and climate adaptability

Thermal sensation in
winter classroom

Wear behavior to cold

Health awareness Cold adaptability

Total -.033 - 146%* 062 122k
BMI Male -052 - 180%* 101 190%*
Female 037 -081 061 012
Total 047 151%% -033 172%%
BSA/BW Male 003 138* -.080 - 181%%
Female 001 138* -.085 -.095
Total -019 - 169%* 115 091
Body type
Male -042 -200%* 090 1745
awareness
Female -.038 -158% 105 044
Total -101* -.040 -077 -148%*
Exercise Male -.093 019 -054 - 231
hours
Female -024 000 -.061 010
Total 039 -012 032 046
Number of Male 026 -083 -065 015
garment items
Female 003 032 066 116
Thermal Total 1 155%% 038 - 275%%
sensation in winter Male 1 154* -.006 -.189%**
classroom Female 1 141% 037 _331%%

*p<.05, **p<.01

AABHAT

F3Hel AHS Ak A3 BMIEA 20.7kg/m’, 19.5kg/
m’)ek A EAA (A 1.63m7, o2k 1.47mA)e] 491 Hde] BMI
(A 23.8kg/m’, A} 20.4kg/mA)et AZHA (A} 1.85m?, o
2} 1.55mA)EcH 29kthShim & Jeong, 2010). 'FA7}F o3} ETh

2 A2 Ala AT Aol el vis] A xjol7t & A
2 Uzl AAEEIT A=Y 1] 2F zpo)7t fRpETE
2 Aoz B2tk BMI #o=2 AFS EFI A3 A5
Y 25 <F 31%2 Aol Hls] =2 ¥&-S BT APl
3t A2l e AA| Aol BB &F 13% P& HEO=
[e]

148k Fstan ARG BeTha A4S S8 daart
A7k ABN thato] Qo] HhEA] hor] 222 AT
Qehs AT wol ol IR T AYATASE 2

rl

Hge AAEY Pu 5 BMISH A5 T AERE
Sk o= Leht Hadrle} Aolrle] AAE S4e)
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