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A Study on the Development Direction of Physical Education (PE) Uniforms
- Target for Elementary, Middle and High School Students in Busan -

Myeng-Ok Moon' and Jin-Suk Lee
Dept. of Fashion Design, Dong-Eui University;, Busan, Korea

Abstract : This study conducted a survey and investigated students’ opinions and design preferences to physical edu-
cation (PE) uniforms for elementary, middle and high school students using PE uniforms for the following purposes: to
increase satisfaction with PE uniforms; present basic data for the development of PE uniforms helping to improve the
quality of school life; and propose the development direction of PE uniforms. PE uniforms shall be developed with the
components of uniforms, symbolism, functionality and aesthetics. The symbolism of PE uniforms expresses the affil-
iations of people wearing them and makes them have a sense of affiliation. The functionality presents convenience in stu-
dents’ physical activities and intramural/extracurricular activities. The aesthetics reflects the aesthetically sophisticated
sport wear trend in PE uniforms. The development direction of PE uniforms was organized based on the result of ana-
lyzing and investigating students’ opinions and design preferences to PE uniforms. There were differences in students’
opinions and preferences to PE uniforms according to the type of student groups (elementary, middle and high school).
In addition, there were clear gender-differences in the same student group. An effort might be required to reflect students’
preferences because PE uniforms which students had currently worn at school had been manufactured without the reflec-

tion of students’ opinions.
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Table 1. Survey subjects
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Student group

Sex Elementary school Middle school High school Total
Male 129 (52.9) 130 (54.4) 94 (40.0) 353 (49.2)
Female 115 (47.1) 109 (45.6) 141 (60.0) 365 (50.8)
Total 244 (34.0) 239 (33.3) 235 (32.7) 718 (100)
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Table 2. Reasons that PE uniforms are needed

Elementary school Middle school High school Difference by
Category Total  student groups
Male Female Total Male Female Total Male Female Total Xz
. 93 85 178 101 70 171 64 80 144 493
Useful for PE activity 72.1)  (739) (730) (717) (642) (715) (68.1) (567) (613)  (68.7)
Instead of school i 1 3 4 18 30 48 20 56 76 128
nsiead of SChooL ultiom o8y (26) (1.6) (138) (275) (0.1) (13) (397) (323) (17.8)
, 32 26 58 11 4 15 9 1 10 83
Symbolize school 248) (26) (38) (85 G763 (96 (07 @3 (16 1848
Emotional y 2 0 2 0 5 5 1 3 4 11
fotional Suppo (1.6)  (0.0) (0.8) (0.0) (46 (1) (1.0 @) (17 (15
N 1 1 2 0 0 0 0 1 1 3
one 08 (09 (08 (0.0) (00) (0.0) (00) (0.7 (04 (04
ot 129 115 244 130 109 239 94 141 235 718
o (100)  (100)  (100)  (100)  (100)  (100)  (100)  (100)  (100)  (100)
Differences by sex in 3.187 15.158" 18573
each student group
Tp<01, 7 p<.001
Table 3. Important factors of PE uniforms N (%)
Elementary school Middle school High school Total Difference by
otal
Category Male  Female  Total Male  Female  Total Male  Female  Total (n=718) student groups
(0=129) (n=115) (n=244) (n=130) (n=109) (n=239) (n=94) (n=141) (n=235) x
Desi 71 82 153 80 88 168 66 111 177 498
&n (550)  (71.3)  (627)  (61.5)  (80.7)  (703)  (702) (787)  (753)  (694)
Material 64 66 130 67 58 125 52 104 156 411
atena 49.6) (574) (533) (515)  (532) (523) (553) (738) (664) (572)
Activi 79 63 142 79 56 135 49 70 119 396
ty 612) (548) (582) (608) (514)  (565) (52.1) (49.6) (50.6) (55.2)
44 46 90 43 45 88 31 40 71 249 -
Color G41)  400) (369) (33.1) (413) (368) (33.0) (284) (302) (347 46.852
Sire 39 42 81 36 28 64 24 31 55 200
(302)  (365) (332) (217) (257) (268) (255) (22.0) (234) (279)
price 26 17 43 17 16 45 23 29 52 140
(02) (148) (17.6) (13.1) (147) (188) (245 (20.6) (22.1)  (19.5)
Convenience of 20 11 31 11 16 38 7 16 23 92
laundry (155 (96 (127 85 (147 (159 (74  (113) (98  (12.8)
Differences by sex
in each student 16.330" 27.065" 13.365°
group %’

p<.05, "p<.01
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Table 4. Satisfaction with PE uniforms in use

Student group Sex Mean S.D t-value Mean S.D F-value
M 291 1.06
Elementary school 0.35 2.89 L2
(n=244) F 2.86 0.98 b
i M 3.03 1.09 -
Middle school 120 295 108 15.656
(n=239) F 2.86 1.06 ab
i M 337 0.76
High school 0.45 3.34 076
(n=235) F 333 0.76 a
***p<.001 Duncan's multiple range test : a>b
Table 5. Additional functions to improve satisfaction with PE uniforms N (%)
Elementary school Middle school High school Total Difference by
ota
Category Male Female  Total Male  Female  Total Male  Female  Total (=718) student ngOUPS
(n=129) (n=115) (n=244) (n=130) (n=109) (n=239) (n=94) (n=141) (n=235) X
Activi 78 70 148 65 52 117 56 60 116 381
v (60.5) (60.9)  (60.7)  (50.0) 477  (49.00 (59.6) (42.6) (494 (53.1)
Material Deodorant 68 63 131 59 49 108 60 66 126 365
functions (52.7)  (548)  (53.7) (454 (45.0) (452) (63.8) (46.8) (53.6) (50.8)
Wateroroof 52 38 90 50 28 78 16 29 45 213
P (403) (33.0) (369) (38.5) 257  (326) (17.0) (20.6) (19.1) (29.7)
Storage 46 45 91 41 41 82 27 42 69 242
8 357 (39.1) (373) (315 (376) (343) (287 (29.8) (294 (33.7) -
Clothing 238.940
tructi Removable 14 16 30 20 32 52 32 74 106 188
C‘;Lli:tﬁ:s’“ imer  (10.9)  (13.9)  (123)  (154) (294) (21.8) (340) (525 (@451)  (262)
Allowance 24 23 47 30 24 54 24 37 61 162
of side line (18.6) (20.0) (193)  (23.1) (220) (22.6) (2550 (262) (26.0) (22.6)
Knee 39 35 74 33 18 51 9 4 13 138
Protective (302) (304 (303) (254 (165 (213)  (9.6) (2:8) (5.5 (192)
functions Elb 32 22 54 25 1 36 12 1 13 103
OV a8 (19.1) (21  (192)  (101) (151)  (128) (07 (5.5) (14.3)
Differences by sex in
each student group 13.308 29.165" 48.902"
7
p<01, " p<.001
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Elementary school Middle school High school Difference by
Category Total student groups
Male Female  Total Male  Female Total Male Female Total X2
Different tvpes 61 63 124 41 36 77 18 25 43 244
P 473) (548) (508) (315 (33.0) (322 (192 @A77 (18.3) (34.0)
. 24 16 40 30 23 53 19 29 48 141 .
No different types o0 (139)  (164)  (23.1) QL) (22) (202) (06) (204  (196) 60.747
. 44 36 80 59 50 109 57 87 144 333
No object
(34.1)  (31.3)  (328) (454) (459) (45.6) (60.6) (61.7) (61.3) (46.4)
Total 129 115 244 130 109 239 94 141 235 718
(100)  (100) (100) (100)  (100) (100) (100)  (100) (100) (100)
Differences by sex in
each student group 1.634 0.148 0.076

2
X
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Table 7. Important factors of the design of PE uniforms N (%)
Elementary school Middle school High school Total Difference by
ota
Factors Category Male Female Total Male  Female Total Male Female  Total (n=718) student ngOUPS
(n=129) (n=115) (n=244) (n=130) (n=109) (n=239) (n=94) (n=141) (n=235) X
Convenient 85 86 171 71 64 135 65 101 166 472
activity 65.9) (748) (70.1) (546) (58.77)  (56.5) (69.1) (71.6)  (70.6) (65.7)
Emphasizing 46 20 66 49 23 72 35 41 76 214
Functionality functionality (35.7) (174) (27.0)0 (37.7) (21.1)  (30.1) (372) (29.1) (323) (29.8)
chogzirgf;‘z 33 40 73 28 30 58 23 ) 65 196
management (256) (348) (2990 (215 (27.5) (243) (245 (298 (27.7)  (273)
747.020
attractive 53 70 123 55 66 121 46 84 130 374
design (41.1)  (60.9) (504) (423) (60.6) (50.6) (48.9) (59.6) (55.3) (52.1)
Aesthetics i
R:‘lrlis‘fv‘;ﬁg 45 35 80 63 44 107 43 57 100 287
P rend (349) (304) (32.8) (485) (404) (448) (45.7) (404) (42.6)  (40.0)
. Symbolize 48 33 81 17 21 38 10 11 21 140
Symbolism
school 372) (87 (332 (13.1) (193) (159) (10.6)  (7.8) 8.9) (19.5)
Ditferences by sex in each
student group 37.082"" 20477 13.924"
o
"p<05, "p<.01, "p<.001
Table 8. Preferred silhouette of PE uniforms N (%)
Elementary school Middle school High school Difference by student
Category Total groups
Male  Female Total Male  Female Total Male Female Total Xz
Semifit 109 81 190 82 78 160 50 105 155 505
(84.5) (70.4) (779)  (63.1) (71.6) (67.0) (532) (745) (66.0) (70.3)

. 15 27 42 37 19 56 42 13 55 153 -
Tight-fit (11.6)  (23.5) (172)  (285) (174 (23.4) 447 (92 (23.4) (21.3) 11.285
Looseit 5 7 12 11 12 23 2 23 25 60

39 6.1) 4.9 8.5) (11.0) 9.6) 2.1)  (163) (10.6) 8.4)

Total 129 115 244 130 109 239 94 141 235 718

(100) (100) (100)  (100) (100) (100) (100)  (100) (100) (100)
Ditferences by sex in
each student group 7.108" 4.116 44.841""

"

"p<05, " p<.001
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3 TAR) > S Vel UARle) ow Fasttha o SIS vlsl Z154e 458 UAS Fasbl oss v
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Table 9. Preferred details of PE uniforms N (%)
Collar Front opening
N
Details _. //\/\
E i ‘;’) 7 I : |
Shirt collar  Stand collar ~ Lips seam None Full zipper None Half zipper  Half button
Male 39 43 36 11 66 31 28 4
(n=129) (30.2) (33.3) (27.9) (8.5) (512) (24.0) (21.7) 3.1
Elementary Female 50 29 29 7 67 28 11 9
school  (n=115) (43.5) (25.2) (25.2) 6.1) (58.3) (24.3) 9.6) (7.8)
Total 89 72 65 18 133 59 39 13
(n=244) (36.5) (29.5) (26.6) (74) (54.5) (242) (16.0) (5.3)
Differences by sex xz 4.937 8.719°
Male 50 34 30 16 90 17 17 6
(n=130) (38.5) (26.2) (23.1) (12.3) (69.2) (13.1) (13.1) (4.6)
Middle  Female 42 20 20 27 57 32 16 4
school  (n=109) (38.5) (18.3) (18.3) (24.8) (52.3) (29.4) (14.7) 37
Total 92 54 50 43 147 49 33 10
(n=239) (38.5) (22.6) (20.9) (18.0) (61.5) (20.5) (13.8) 4.2)
Differences by sex y° 7351 10.667"
Male 47 22 16 9 83 2 6 3
(n=94) (50.0) (23.4) (17.0) 9.6) (88.3) 2.1 64) 32
Hich school Female 74 33 21 13 138 1 1 1
£ (n=141) (52.5) 23.4) (14.9) 9.2) 97.9) 0.7) 0.7) 0.7)
Total 121 55 37 22 221 3 7 4
(n=235) (51.5) (23.4) (15.7) 9.4 (94.0) (1.3) 3.0) 1.7
Differences by sex xz 0.237 9.576"
Total 302 181 152 83 501 111 79 27
(n=718) 42.1) (25.2) (21.2) (11.6) (69.8) (15.5) (11.0) 3.8)
Difference by student 30.191°" 102.156™

2
groups .
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Table 9. continued
Sleeve Pants hemline
Details \\J \_[/ ' “ ' ' '
Set in sleeve Raglan sleeve Side zipper Lips seam Normal
Male 75 54 47 54 28
(n=129) (85.1) 41.9) (36.4) (41.9) (1.7
Elementary school Female 43 72 43 48 24
a (n=115) (374) (62.6) (37.4) (41.7) (20.9)
Total 118 126 90 102 52
(n=244) (48.4) (51.6) (36.9) (41.8) (21.3)
Differences by sex xz 10481 0.035
Male 69 61 68 43 19
(n=130) (53.1) (46.9) (523) (33.1) (14.6)
. Female 42 67 43 54 12
Middle school (1=109) (38.5) (61.5) (39.4) (49.5) (11.0)
Total 111 128 111 97 31
(n=239) (46.4) (53.6) (46.4) (40.6) (13.0)
Differences by sex x2 5.043" 6.665
Male 62 32 52 20 22
(n=94) (66.0) (34.0) (55.3) (21.3) (23.4)
. Female 102 39 56 41 44
High school (n=141) (72.3) @1.7) (39.7) 9.1 (12)
Total 164 71 108 61 66
(n=235) (69.8) (30.2) (46.0) (26.0) (28.1)
Differences by sex x2 1.090 5.532
Total 393 325 309 260 149
(n=718) (54.7) (45.3) (43.0) (36.2) (20.8)
Difference byxgtudent groups 3 104" 26.549™

p<.05, “p<.01, "p<.001
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Table 10. Preferred coloring types of PE uniforms

N (%)

Elementary school Middle school High school Difference by
Category Total student groups
Male  Female Total Male Female Total Male  Female  Total X2
2 tvpe 63 68 136 75 73 148 68 125 193 477
WP (527)  (59.)  (55.7) (577 (67.0)  (619)  (723) (88.7) (821)  (66.5)
3 41 40 81 28 17 45 10 10 20 146
WP 318)  (348)  (332) (15  (156) (188)  (106) (7.1) (85  (203)
5 type 9 2 11 15 13 28 7 0 7 46
Coloring ~ over (7.0) 1.7 4.5) (11.5) (11.9) (11.7) (74) 0.0) 3.0) 6.4) PP,
type 1 tvpe 7 2 9 12 6 18 9 5 14 41
P 5.4 1.7 3.7 9.2) (5.5) (7.5) 9.6) 3.5) 6.0) 5.7
4 tvpe 4 3 7 0 0 0 0 1 1 8
op 3.1 2.6) 2.9 (0.0) 0.0) (0.0) (0.0) 0.7) 0.4) (1.1
Total 129 115 244 130 109 239 94 141 235 718
(100) (100) (100) (100) (100) (100) (100) (100) (100) (100)
Differences by sex
in each student 8.643 3.037 17.268"
group
2
x
Tp<01, 7 p<.001
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Table 11. Preferred colors and patterns of PE uniforms N (%)
Elementary school Middle school High school Total Difference by 6
Category Male Female Male Female Male Female (=718) g 0L21PS
0=129)  (@=115  (@=130)  @®=109)  (0=94)  (n=141) X
Black (575%8) (562(.)2) (6?.)5) (552?3) (71(.)5) (3;62.25) (64:12) S8
White (3?1) (457?8) (3122) (3?0) (4426) (355(.)5) (32;.?)) 8.101
Gray (2%)?9) (1?3) (239?2) (33;1) (3350) (6?77) (32;‘.(4)1) 7234077
Blue (23;7) (116(.)5) (2364.‘2) (221?1) (3350) 39@7.7) (2158 .46) 10.6667
Yellow (341(.)0) (3312) (126?2) (2224.‘0) (774) (5?7) (11 ;69) 500007
Color Red (2%)?2) (6?1) (2356) (116§.35) (2355) (3?5) (1]51.]5) 388387
Beige (71.(;) (3312) (11:.)6) (2224.‘0) (3%2) (4?3) (1(;?6) 61.152%%
Yellowish green (11)3.1) (1]1?3) (1]55) (1:)1.1) (774) (23.1) (5.26) 8501
Pink (4?7) (5?2) (1:;.‘8) (1157) (85.;5) (5?0) (75.79) 10.785%
Violet (8].15) (113?0) (5?4) (1124.‘8) (5?3) (2‘.‘8) (75.68) 8.242%
Gireen (91.23) (4?3) (11)?0) (5?5) (774) (0(.)0) (g.?)) 5829
None (3?4) (453(.)5) (4514.‘5) (5?)%5) (6?:9) (7](()).(())) (5316.71) 49.2227%%
School logo (561?9) (551(.)3) (3153) (3;?5) (2%;.58) (355(.)5) (fgﬁ) 218427
Stripe (2311.0) (2%;.‘9) (45;3) (4?0) (33;2) (4?3(.)9) (3266.25) 399147
Pattern iﬁ?ﬁg (11;4) (6?1) (126?2) (2224.‘0) (118?1) (3?5) (13(.)5) 2843475
Check (125(.)5) (129%1) (2215.35) (912) (2%1) (5?0) (12?4) 3310475
Animal (1?6) (1]1?3) (113:1) (11;8) (113?8) (3?5) (1271 ) 15.583%
Dot (8].]5) (127(.)4) (1]371) (111%0) (9(,)6) (5?0) (1?)?6) 11.913%

p<.05, “p<.01, "p<.001
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Table 12. Preferred material performances of PE uniforms N (%)
Elementary school Middle school High school T Difference by
O
Category Male  Female Total Male  Female Total Male  Female Total (n=718) student 2groups
(=129) (n=115) (n=244) (@=130) (@=109) (=239) (n=94) (n=141) (n=235)
Activi 103 88 191 84 79 163 68 109 177 531
ctivity (798)  (765)  (783)  (646)  (725)  (682) (723) (773)  (753) (74.0)
Warmih 41 39 80 58 61 119 49 94 143 342
anm (G18)  (339) (328) (446)  (560)  (498)  (52.1)  (667)  (60.9)  (47.6)
Text 59 65 124 42 51 93 38 71 109 326
exture 457)  (565)  (50.8)  (323)  (468)  (389)  (404)  (504)  (464) (45.4)
59 49 108 31 28 59 18 20 38 205
Harmless
@s7) (26 @3 @ @S @A) (9 (42 (6 @86
Permeabili 14 9 23 28 26 54 28 38 66 143 '
Y109 (78) 94 (15 (239 (226 (298) (270) (281) (19.9)
und 29 23 52 17 13 30 16 32 48 130
ety (225)  (200) (213) (131 (119  (126) (1700 (27)  (204)  (18.1)
i iy 13 12 25 33 17 50 23 18 41 116
YEOSCOPICIY 01y (104)  (102)  (254)  (156)  (209) (245) (128) (174)  (162)
Wateroroof 27 19 46 29 13 2 9 9 18 106
aterproo 209) (165  (189) (223) (119  (176)  (96) (64 (17  (148)
Differences by sex
in each student 5946 38.180"" 16533
group
2
X
***p<-001
sl %, F, LS Al Jd 749 FoHA Zolrt e IS5 GIYEL oS B HiE| A& BFEow TS T
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2 (49.8%)>Z:7H(38.9%)><1 A T8l A (24.7%) 5714 (22.6%)>& 3.3. XSS Y Wt
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9] =9e Wt 2oy o gl Ee IRFES § Tl 3iem ol Halst U], 7ledS A= YRk,
F/NA T3> > > e o] oz, ARFEA A 5 A7t Helsk gRRRlg 22 stuASEe| 7549l
52 AAFIAI>TTA>FTHFA A>3 o= Hrt s F83M 9713 ATh dAEL] 7L FUERS
siTh A FeolM e >R 2A>E>E 71474 ujd 2gslal Estths SHA 7Aook s, F8-
o] &' HUWrF Zov o el Es PANEHIES 2] 2, &5, AdZ A4, fAEd FH 52
FARJNAFAN IS > o2 ARALFINES Hale] &5 Al AATS FofoF gtk /Ndelth(Moon &
MEGXRIAFANE>STFA>TAY] 02 Frksiit. &, Ham, 2011). & StwAS5<] 7]54Q] -2 28 FA g
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