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Analysis of the School Foodservice Facilities & Sanitary Education
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Abstract

The purpose of this study was to analyze the status of school foodservice facilities, utilities and equipment & sanitary
education in provinces, This study was carried out from September 2008 until December 2008 and is targeted towards
schools' dietitians that work at schools with school foodservice. 1,623 schools participated in this research and Kangwondo,
Choongchungdo including the metropolitan area with frequent occurrence of food bone disease were the targets of this
research. The regional distribution of this research is as follows; 377 schools in Seoul, 648 schools in Gyeonggido, 160
schools in Kangwondo, 438 schools in Choongchungdo equaling 1,623 schools in total. And out of the total 1,623 schools,
815 (50.2%) were elementary schools and 808 (48.8%) were middle and high schools (p <0.001). Most of the elementary
schools, excluding 4 schools, were self-operated. In the case with middle and high schools, 81.5% (513 schools) were self-
operated and 18.4% (295 schools) were contracted. When dealing with the sanitation management of school foodservice
in Kangwondo and Seoul, elementary schools were less equipped with equipment and facilities than middle and high
schools which proved that they were in need of improvements (p< 0.01). Schools with self-operated foodservice, in
particular, were in need of preparation zone improvements. 52.3%~88.0% of stainless equipment such as utensils, spoons/
chopsticks, subsidiary food tray, and food trays were sterilized by dryers. Work tables, vegetable slicers, and mincers were
chemically sterilized and plastic materials were sterilized by ultraviolet rays. Data from newspapers, Internet and TV are
collected beforehand and then an annual hygiene educations plan for employees are put together. Hygiene education for
employees are carried out monthly through oral method. (Korean J Community Nutrition 14(5) : 576~589, 2009)
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Table 1. Descriptive characteristics of participation schools

7h 5 el b

“3o] 39.8%= 7V
|7} 36.6%, 7

At

7155 15.3%, AT} FHEE 2.5% n|vtko.
O] el A&, A7) Al FEseiT

I 3715 A9 2H2F 41.6%9} 48.6%

AL} FHEE 90.6%01d 21 vl
o130t (p < 0.001). 149 F4Hl= Ae 2,600¢ ]
Wk A7) == 2,301~2,600€ A

2,001~2,300¢, ¥ %=+ 1,700
duuto] 35.5%% 7P ol x| o7} Qigith 32

Classification Total Seoul Gyeonggido Kangwondo Choongchungdo value
(1,623 schools) (377 schools) (648 schools) (160 schools) (438 schools)
Elementary 815(50.2))  162( 43.0) 315(48.6)  104(650)  234(53.4)

School level , ) 24, 3%**
Middle - high 808(49.8)  215( 57.0) 333(51.4) 56(350) 204 (46.6)

Style of Uroan 1,148 (70.7)  377(100.0) 514(79.3) @94 20679
food service Local 475 (29.3) - 134(20.7)  113(70.6)  228(52.1)

Type of Self-operated 1324(81.6)  191(507) 549(847)  157(981)  427(978) . ..
operation Confracted 299(18.4)  186( 49.3)  99(15.3) 3(1.9 11( 2.5)
. Classioomn 469(28.9)  192( 509) 239 (36.9) 12( 7.5) 26( 5.9)

Lii’;’}';gn Dining room 1,027 (63.3)  157( 41.6) 315(48.6)  145(90.6)  410(93.6)  390.8%*x
Clossroom + Diningroom 127 ( 7.8) 28( 7.4) 94 (14.5) 3( 1.9 2(0.5)
<1,700 307 (19.0) 15( 40) 106 (16.4) 33(20.6) 153 (35.5)
1,701~2,000 387 (24.0) 94( 249) 159 (24.6) 54 (33.8) 80(18.6)

?\S;L] 2,001~2,300 245 (15.2) 45(11.9)  60( 9.3) 48 (30.0) 92(21.3)  438.4%¢x
2,301~2,600 431 (26.7) 73(19.4) 237 (36.6) 24(15.0) 97 (22.5)
> 2,600 245(152)  150( 39.8)  85(13.1) 1(0.6) 9( 2.1
<200 175 (10.8) 6( 1.6)  24(37) 52 (32.5) 93(21.2)
201 - 500 239 (14.7) 27( 72)  58(90) 48 (30.0) 106 (24.2)

“('/‘;OOf)meO's 501 - 1,000 464(28.6)  122( 32.4) 188 (29.0) 35(21.9)  119(27.2)  365.9%
Y 1,001 - 1,500 487(29.5)  133( 35.3) 239 (36.9) 22(13.8) 84(19.2)
> 1,500 267 (16.5) 89( 23.6) 139(21.5) 3(1.9 36( 8.2)
0 1,228 (75.8)  322( 86.1) 532(82.2)  156(97.5) 218 (49.8)

S(ngrsons] 1 310(19.1) 24( 64)  84(13.0) 3(1.9 199 (45.4)  296.4%%*
>2 81( 5.0) 28( 7.5  31(48) 1( 0.6) 21( 4.8)
<2 171 (10.5) 9( 24) 19(29 42 (26.3) 101 (23.1)

Cooking Staff ~~ 3-7 736 45.4)  176( 46.7)  265(40.9) 88(550)  207(47.4) .
(persons) 8-12 559 (34.5)  144( 382) 281 (43.4) 30(18.8) 104 (23.8)
>13 156 ( 9.6) 48(12.7)  83(12.8) - 25( 5.7)

Food Supply Staff <2 LATTE17)  317(845)  S90(91.6) 164963  416(963)
(persons) >3 134( 8.3) 58( 1565)  54( 8.4) 6(3.8) 16( 3.7)

1) N (%), ***: p < 0.001
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Table 2. Demographic characteristics of the subjects (dietitian)
I Total Seoul Gyeonggido Kangwondo Choongchungdo 2,
Clossification (1,623 schools)  (377schools) (648 schools) (160 schools) (438 schools) % ValUe
20s 554 (34.2)" 188 (49.9) 229 (35.4) 24 (15.0) 113 (25.8)
30s 701 (43.2) 137 (36.3) 288 (44.5) 67 (41.9) 209 (47.7)
Age 114.2%%%
40s 344 (21.2) 46 (12.2) 125 (19.3) 67 (41.9) 106 (24.2)
50s 23( 1.4) 6( 1.6) 5(0.8) 2(1.3) 10( 2.3)
Regular 977 (60.2) 303 (80.4) 323 (49.8) 115(71.9) 236 (53.9)
Labor form " 109, 7%%*
Confract position 646 (39.8) 74 (19.6) 325 (50.2) 45 (28.1) 202 (46.1)
<5 735 (45.3) 210 (55.7) 306 (47.2) 34 (21.3) 185 (42.2)
6-10 374 (23.0) 75(19.9) 186 (28.7) 30(18.8) 83(18.9)
Career (yrs) 175.5%%*
11-15 341 (21.0) 66(17.5) 124 (19.1) 39 (24.4) 112 (25.6)
>16 173 (10.7) 26( 6.9) 32( 4.9 57 (35.6) 58 (13.2)
Chef Yes 1,242 (76.5) 290 (76.9) 480 (74.1) 101 (63.1) 371 (84.7) 34084+
certification NO 381(23.5) 87 (23.1) 168 (25.9) 59 (36.9) 67 (15.3) '
. Associate degree 412 (25.4) 115 (30.5) 195 (30.1) 32 (20.0) 70(16.0)
Agggfgolzn d Bachelor degree 793 (48.9) 184 (48.8) 280 (43.2) 102 (63.8) 227 (51.8) 75,3k
Master's degree 418 (25.7) 78 (20.7) 173 (26.7) 26 (15.1) 141 (32.2)

1) N (%), ***: p < 0.001



Table 3. Status on meal service facilities, equipments, and tools

Status on Meal Service Facilities, Equipments, and Tools

Classifications ltems
Satisfactory Unsatisfactory Absent
Preprocessing Room 595 (36.7)" 470 (29.0) 558 (34.4)
Footwear Sterilizing Facility af the Entrance 1294 (79.7) 308 (19.0) 21( 1.3)
Insect Net-Heat Suspender 1186 (73.1) 421 (25.9) 16( 1.0)
Water Supply Facilities (Faucet, Gun-type Nozzle, Hose, etc) 1178 (72.6) 433 (26.7) 12( 0.7)
Toilet inside the Meal Service Room 1171 (72.2) 280(17.3) 172 (10.6)
Worktable 1203 (74.1) 418 (25.8) 20.1
Preprocessing  Inspection Table 1013 (62.4) 572 (35.2) 38( 2.3)
Section Delivery Crate 1235 (76.1) 383 (23.6) 5( 0.3)
Freezer-Refrigerator (Walk-in Refrigerator) 1060 (65.3) 559 (34.4) 4(0.2)
Sink (Food Cleansing and Tableware Cleansing) 915 (56.4) 671 (41.3) 37 ( 2.3)
Sink (For Food Cleansing use only) 887 (54.7) 655 (40.4) 81( 5.0
Themometer
(Digital Probe Thermometer or Surface Thermometer) 1473(90.8) 143( 8.8) 7004
Air Curtain at the Enfrance Door 1267 (78.1) 201 (12.4) 155 ( 9.6)
Hand Sterilizing Facility in the Cooking Room 1183 (72.9) 419 (25.8) 21( 1.3)
Washing Facility in the Cooking Room 1042 (64.2) 526 (32.4) 55 (3.4)
Cooling-Heating Facility in the Cooking Room 756 (46.6) 776 (47.8) 91 ( 5.9)
Cooking C&%‘ﬂ:&ggg:ﬁg%\?:ﬁ)Ce?;k'”g 593 (36.5) 326 (20.1) 704 (43.4)
Section Supply Table with Warming Facility 443 (27.3) 361 (22.2) 819 (50.5)
Supply Table with Cooling Facility 291 (17.9) 364 (22.4) 968 (59.6)
Knife-Cutting Board Sterilizing Facility 1263 (77.9) 274 (16.9) 85( 5.2)
Rubber Glove Sterilizing Facility 1094 (67.4) 255 (15.7) 274 (16.9)
Sink (Tableware Cleansing use only) 902 (55.6) 641 (39.5) 80( 4.9)
Csfgggng T%%ﬁ;;i?\rg égcc:lﬁ T\;jish, Soup bowl, Side-dish container) 1062 (65.4) 480 (29.6) 81( 5.0)
Distributing Tools Sterilizing Facility 1103 (68.0) 440 (27.1) 80 ( 4.9)
o Food Storage Room 977 (60.2) 603 (37.2) 43 ( 2.6)
\/Firg'lﬁl‘:” Cooking Section (Rice Cooker and Frying Pot) 1060 (65.3) 545 (33.6) 18( 1.1)
Cleansing Section (Dishwasher) 847 (52.2) 615(37.9) 161 ( 9.9)
Lighting Inspection - Preprocessing Zone 1188 (73.2) 390 (24.0) 45( 2.8)
Facilities Cooking Section 1244 (76.6) 369 (22.7) 10( 0.6)
. Waterway between Washing Table and Trenches 1064 (65.6) 549 (33.8) 10( 0.6)
D;(‘J’gﬁgf Trenches 1074 (66.2) 536 (33.0) 13( 0.8)
Gris-trap 1244 (76.6) 369 (31.2) 254 (15.7)
1) N (%)

qlekat steieh. A% AR T 73.2%, 2217 76.6%
7k A gsteka sidck WAl Agelsl EdR) 14 )
773l 65.6%, ERIX] 66.2%, 121~EF 76.6% 7+ A
Aahkan shgict,

Aoqs FAA RS Table 49} 2}, 7 FAA Ao
detel b (03), ¥1% (05%), 24 (17) © 32 1
Epdl 2S BHHR, olol 1008 e Tl go] ek,
AAY e A% 0.797)0] 712 0.828), FAE
(0.83%), FHE(0.8373) 5} wlwalol 4114 95 3%

7} 713 bk (p < 0.001). AF TS, S A1 st A&
o] AV|%, Y%, TR} nlwsle] HH] S H4r) o
St (p < 0.001). ¥hd wjA] 84S 7P w=r) 1) |3 A
7 7R W (b < 0.001) . B8 A]8-2- xa]7do] 0.62
Ao AT 0.6474, 7159 =HE 0.65H0% T}
A A3} v wste] 7pg Wkt

FA7)T A% #3S Table 59 #r}. A9H(88.0%), 5=
A - A7 (G7.8%), WS (58.1%), FAAIF (52.3%) =

TR el JAass st AQdd, o iEe], &
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Table 4. Status on meal service facilities, equipments, and tools in various regions
Clossfications (1 ,62;0312:10051 (377532;(;0'8] [iﬁc;?:?\gg; (ﬁzggs\gﬁggg) CTZ’Q?EQ??SQE? ° Fvae
Preprocessing Section 0.82 £ 0.14 0.79 + 0.00"2 0.82 £ 0.00° 0.83 £ 0.01° 0.83 + 0.00° 8.9k
Cooking Section 0.64 £ 0.19 0.62 £ 0.19 0.65 =+ 0.19 0.64 £ 0.20 0.65 £ 0.20 2.3
Cleansing Section 0.79 + 0.21 0.75 + 0.23° 0.81 £0.19° 077 £ 0.22° 081 £021° 9.0
Ventilation Facilities 0.77 £ 0.22 0.74 £ 0.21° 0.78 £ 022° 077 £ 023> 0.80 £ 0.21° 5,4k
Lighting Facilities 0.87 £ 0.21 0.86 = 0.22 0.88 £ 0.19 0.85 £ 0.22 0.86 = 0.22 1.9
Drainage Faocilities 0.78 £ 0.22 0.81 £ 0.21° 0.79 £ 0.21°  0.60 £ 0.23° 0.80 £ 0.22° 44 4k

Total Average 0.78 £ 0.14 0.76 £ 0.14° 079 £ 013 074 +£0.13* 079 £013° 8.5%#*

1) Mean =+ SD, Use the following for calculation; Absent: O point, Unsatisfactory: 0.5 point, Satisfactory: 1 point, Multiply by 100 for

required Percentile

2) The different letters represent the Regional point differences according to SNK (Student-Newman-Keuls)

**% p < 0.001

Table 5. Status of meal service tools sterilization

Status on Sterilization

fterms Baoiling Water Chemicals Dry Heat UV Light Sunlight No Sterilization
Trays 120( 7.4)" 32( 20 1,428 (88.0) 42 ( 2.6) 1.1 -
Spoons, Chopsticks 564 (35.5) 55( 3.5) 917 (57.8) 50( 3.2) 1(0.1) -
Side-dish Container 331(20.6) 268 (16.6) 936 (58.1) 38( 2.4) 4(0.2) 33( 20
Nippers, Tongs 378 (23.3) 141 ( 8.7) 849 (52.3) 248 (15.3) 1.1 5(03)
Worktable 145( 9.0) 1,425 (88.0) 13( 0.8) 4( 0.2 6(1.6) 26( 1.6)
Vegetable Cutter 115( 8.1) 1,132 (79.9) 28 ( 2.0) 78 ( 5.5) 11 (0.8) 52( 3.7)
Grinder 120 ( 8.4) 1,134 (79.6) 25( 1.8) 81( 5.7) 9(0.6) 55( 3.9
Knife 74 ( 4.6) 715 (44.1) 57 ( 3.5) 774 (47.7) 1.1 1(0.0
Wooden Rice Scoop 300 (21.3) 299 (21.2) 276 (19.6) 421 (29.9) 65 (4.6) 47 ( 3.3)
Plastic Rice Scoop 132 (10.3) 333 (26.1) 173(13.5) 581 (45.5) 18 (1.4) 41( 3.2
Plastic Cutting Board 80( 5.0 632 (39.2) 45( 2.8) 842 (52.2) 12 (0.7) 3(02
Plastic Crate 185 (14.8) 760 (60.8) 27 (22 57 ( 4.6) 66 (5.3) 155 (12.4)
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Fig. 1. Status of important meal service tools sterilization
S: Seoul, G: Gyeonggi, K: Kangwon, C: Chungcheong

*p < 0.05 **: p < 0.01, *** p < 0.001

Table 6. Status on Hygiene Education
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e
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40% = by d 1.4 P 50. 7 i 4
[17.4 — —
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2 — 7.4
4.7 T ho.d 16, 4 75 5.4 4.1 1.4
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Wooden rice scoop*#* Plastic rice scoop»*=»= Plastic crate=»
O Boiling water O Chemicals O Dry heat O UV Light l Sunlight O No sterilization

Total Seoul

Gyeonggido

Kangwondo Chungcheongdo

Content (1,623 schools) (377 schools) (648 schools) (160 schools) (438 schools) *value
Hygiene education plan
Established 1,578 (97.2)" 356 (94.4) 631 (97.4) 157 (98.1) 434 (99.1) 17, 150%
Not established 45( 2.8) 21 ( 5.6) 17 ( 2.6) 3(1.9 4( 09
The hygienic educational number of fimes
Once; Monthly 1,272 (92.1) 286 (92.9) 571 (95.6) 118 (87.4) 297 (87.1) 31,3
More than twice; Monthly 107 ( 7.8) 22(7.1) 24( 4.0) 17 (12.6) 44(12.9)
Supplementation of data
Once; Monthly 995 (61.4) 236 (62.6) 406 (62.9) 94 (58.8) 259 (59.1)
Four times; Yearly 206 (12.7) 43(11.4) 78 (12.1) 24 (15.0) 61(13.9) 35
Twice; Yearly 109 ( 6.7) 24 ( 6.4) 43 ( 6.7) 12( 7.5) 30( 6.8)
Once; Yearly 310(19.1) 74 (19.6) 118 (18.3) 30(18.8) 88 (20.1)

1) N (%), *** p < 0.001
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%L, AEAS 94.4%= AT AFS sk ASATh
(p <0.001). AW ISS E13] A8k H]& A&
92.9%, 771% 95.6% 11, v AT 12.6%, TH =
12.9%= 4 23] o)} wSsh= vl&o] Erhal sto] 2|9l
210171 At (p < 0.001).

Ao SIS B 2 QS Aps AR AR Table
73 A}, EAE S} AR o] 88t wHE Mg 27.6%, F
A= 17.6%7F A1k p < 0.01). Hlv] 2.9} &efol=
= A71% 21.0%= 7V Wl ARESF AL, 1 5o Ao
10% 212 AHg-3ste] M8 xto]7} 9Ltk (p < 0.001).
A9 TS &¥ F7F S AR 3 F7E
NA A-&26.0%, B71% 24.5%, FAHE 21.7%= W58}
R FLEE 15.0%= vlwd Witk (p < 0.05). &
) WS e A7 E A9 viste] st 27
A|9o] YktH(p < 0.001). Ao S AF3E Al
RAEY - TVE &3] 53k 497 4% 71.9%
2 7P =9ka, L8 54.1%% 7P e Ao w ekt
th(p < 0.001). w3 wo A= A% 51.9%,
A% 48.3%, FHE 47.0%, A& 39.5%7} o) g3h= A
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Table 7. Status on methods for hygiene education and its' data

7w el A - 583
° 2 YERATHp < 0.05). Ao YA wS g2 -4
A L B Aol whE ol 221 Fig. 2, Fig. 3%
th Mg, A7E, e, TR BT A8TS g 1
Q1= 71RISIAY olQlt. A WS AAI7} ol
o= Y] AT HE o R Alfle] #5317 wiEel A
o2 veRth 53] A71% A9 51.2% A& 48.8%, F
A% 42.2%%2 JeRtal 25 30.6%% TR Ao 1)
sto o 2o 2ol 7} A1it(p < 0.01). A1 wS A4
7hole e o= AP WSS A A W Aol B
37] wjioleh= S AT 37.5%% 7P =9k, 4
75 21.2%2 78 Wkt (p < 0.01). |9 Za]EA
2to] Y18 FaEe] W ol A, A7), A
A% A A FeA] 2ElSARE] FEA 1 Al #eoletar st
At (Fig. 4). ZESAREE] 183 Faa<o] e F
o= QAo & A 6.6%, 7% 8.8%,
A= 10.6%, THE 12.4%% A&, 4715 Aol vla}
AR FHEA YL HFo] Fof xpo|7} T (p <
5, T 5057 x|2lo] R3] wiitolet
, 7871, THE Al vste] ZFHE Ao
=9H(p < 0.05). BT A9 9147z
gk Q12 of) glo] thE X oo nlste] /el oigt <

Ho] HEafrhaL shglar, we K EN oA FEIhe 3
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Total Seoul

Gyeonggido Kangwondo Chungcheongdo

Content (1,623 schools) (377 schools) (648 schools) (160 schools) (438 schools) X Yalue
Hygiene Education methods by Items
Word-of-Mouth 1,539 (94.8)) 362 (96.0) 612 (94.4) 151 (94.4) 414 (94.5) 1.439
Poster/Pictures 358 (22.1) 104 (27.6) 145 (22.4) 32(20.0) 77 (17.6) 12.243%*
Actual Demonstration 306 (18.9) 62 (16.4) 133 (20.5) 27 (16.9) 84(19.2) 3.051
Video/Slides 199 (12.3) 15( 4.0) 138 (21.0) 13(8.1) 33( 7.9 84,853k
Assesment methods on Hygiene Education by ltems
Paper Assessment 1,308 (80.6) 310(82.2) 527 (81.3) 125 (78.1) 346 (79.0) 2.205
Observation 376 (23.2) 98 (26.0) 159 (24.5) 24 (15.0) 94 (21.7) 8.910%
Inquiry (Questions) 195(12.0) 51(13.5) 99 (15.3) 10( 6.3) 35( 8.0) 19.082%%*
Inspection Table 180(11.1) 43 (11.4) 58 ( 9.0 18(11.3) 61(13.9) 6.625
Usage of Hygiene Education Data by ltems
Newspaper-Intemet-TV 1,031 (63.5) 204 (54.1) 412 (63.6) 115(71.9) 300 (68.5) 23,899k
Data from School Nutrition Society 751 (46.3) 149 (39.5) 313 (48.3) 83 (51.9) 206 (47.0) 10.105*
Exchangement of Members' Data 743 (45.8) 158 (41.9) 312 (48.1) 72 (45.0) 201 (45.9) 3.780
Training from the office of Education 661 (40.7) 149 (39.5) 279 (43.1) 54 (33.8) 179 (40.9) 4912
Supplementary Education/Training 621 (38.3) 162 (43.5) 250 (39.0) 55 (34.4) 149 (34.0) 8.911*
Related Books 425 (26.2) 96 (25.5) 164 (25.3) 54 (33.8) 111 (25.3) 5.257
Scholarship Tournaments 163 (10.0) 22( 5.8) 57( 8.8) 31(19.4) 53 (12.1) 25.977%*x*
Thesis and Literary Paper 100( 6.2) 13( 3.4) 29 ( 4.5) 10( 6.3) 35( 8.0) 9.941*
Others 87 ( 5.4) 43 (11.4) 31( 4.8) 2(1.3) 24( 5.5) 27.088%**

1) N (%), *: p <0.05, **; p<0.01, ***: p < 0.001



0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0
m Personal Hygiene E HACCP Education
O Food Hygiene O Food Poisoning and Microorgamisms
[ Safety Control @ Tools and Equipment Hygiene
H Envionment Hygiene
Fig. 2. Priority order of hygiene education content
S: Seoul, G: Gyeonggi, K: Kangwon, C: Chungcheong
Total(%) | 46.2 I 24.9 & T24.8 1.8
C I 472 I §27.2 6.3 g 2.5
K | 306 I 27.5 7.5 ) 13
G | 512 [ 2.2 EEEeam 1.7
S | 488 —2 3.0 — — O R 4 SR
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0

0 Dietitians' insufficient time

o Lack of hygiene education programs

@ Insufficient visual-auditory education instruments and location
[ Lack of dietitians' recognition

@ Lack of dietitians' Knowledge information

Fig. 3. Reasons to why hygiene education is difficult to enforce
S: Seoul, G: Gyeonggi, K: Kangwon, C: Chungcheong

Fig. 4. Reasons to why cooking personnel's hygiene education enforcement level is low
S: Seoul, G: Gyeonggi, K: Kangwon, C: Chungcheong
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ol oz Hup AAARI o 8wES AAlste] 948w

_T|_ A
1. Sulgd NAsig
22 A AAAH o2 AP 81.6% AE2 18.4%=2

2 81.6

el 2008 2€ A= HlEl A 88.1%% F1E
11.9%1tt 918 F2 8w 8] vlgo] ot E7| vrebst
(Ministry of Education Science and Technology
2008). o= 5 - s st 95 T21EC] A2 87.8%,
2+ 49.8%, A% 31.8%, 871 26.0%, 71EF 127 Al - &
8.0%% T2 A& X T e g2 gtwrt U
2Rl Zlo g Abmdn), eyt AAF 0w AR A
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A75% EAE 2] stae] vlate] SRR Huk A n] el A
zto]7} Qi Ao Az, Ake] ZZ3 = 2008
Q29 71% S st AAaRe) A=A @
I} v wal] & o) g-2o] 59.1%%2 AN o] & Afe} v
523} o (Ministry of Education Science and Tech—
nology 2008).

g2 A2 FHE2 34.8% (Kim 2005), A5
% 46.7%(Song 2007), HE 41.0%(Choi & Rho
2007) 0% = g2l AAed 781ES 50%°]
sl vebsttl. A FellA st J4 AA - ] -
719 % A EUT A A AAES B AR AT 79.7%
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o=, PRI E th74]¢] (Kim 2005) ZAFA Y} £1%-
EYT AR E AL 87.6%, 2] uk) 76.6%%
H|5BIglet. gt W - Wgare] 898 2 AP 34.4%
olar, AEAIA g A TH1EL 40.4%90M, 74
A2 YT - AT 52 40.9%, AEAH AL A=
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