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ABSTRACT

The purpose of this survey was to investigate the operation and the environment of
foodservice in elementary schools nationwide. A questionnaire about foodservice management
practice and foodservice operation was mailed to dietitians of each school. Of the 1,416 schools
that participated in this survey, 388 schools were sclected for analysis. The main results of this
study are as follows. More schools in small cities and rural arcas adaptd the joint management
foodservice system than those in large cites. Education levels of dietitians were significantly
different from area to arca. Mean total length of employment for dictitians at school foodservice
was 4.7 years and varied significantly by arca and the type of foodservice system. Foodservice has
been operated for 2 -5 years in most of schools. Schools in large cities served more people than
those in small cities and rural areas. Also, schools adapting conventional foodservice system
served more people than those adapting commissary or joint management system. Foodservice
expenses also veried significantly by area and foodservice systems. Mean foodservice expenses per
meal were significantly higher in schools adapting commissary system than those adapting other
systems. Most schools employed dietitians, cooks, and assistant cooks, but not engineers not
drivers. Mothers of students were working voluntarily. The degree of participation by mothers in
cooking, serving, and cleaning was higher in schools of small cities and rural areas than those in
large cities, in schools adapting commissary or joint management system than those adapting
conventional system. Most of dietitians ranked as ‘personnel management had one of the
hardest tasks. Education and training of employees were also difficult for dietitians, especially in
commissary or joint management systems. Percentage of schools having separate lunchroom was
higher in small cities and rural areas than in large cities, in joint management -or commissary
system than conventional system. Most difficult matters in serving was the ‘portion control .
Over 40% of schools did not use standard recipes. Menu cycles were shorter in schools in small
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cities and rural areas which adapted the joint management system than area other schools.
Except refrigerators, thermos, display racks, sterilizers, sinks, worktables, and table, all other
equipments were insufficient in most of schools. More than half ofthe schools didn't have rice
cookers, flatware racks, and distributing carts which are stated plainly in detailed enforcement
regulations for school foodservice. Cooking equipments were described as the most needed by
dietitians. According to the results of this survey, many and urgent problems need to be addresed
to improve the quality of school foodservice. Lunchroom setups, effective personnel management
and expenses, recipes standardizaton, serving size centrol and regular checking and repairing of
equipments are all problems to be addresed. (Korean J Nutrition 30(6) = 704~714, 1997)

KEY WORDS : school foodservice - foodservice management - menu management - maintenance
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Table 1. Response and the selection of schools for the study

dministrati Number of local Number of Questionnaires returned Questionnaires selected
A (;?Sltr:;zira“ve offices of questionnaires mailed Number(B) Percentage .. Percentage Percentage
education to school(A) (% A) (% A) (% B)
Seoul 9 247 187 75.7 47 19.0 25.1
Pusan 5 72 57 79.2 14 19.4 24.6
Taegu 3 88 57 64.8 15 17.0 26.3
Inchon 3 40 32 80.0 8 20.0 25.0
Kwangju 2 40 22 55.0 9 22.5 409
Taejon 2 22 10 45.5 3 13.6 30.0
Kyonggi 24 130 75 57.7 19 146 25.3
Kangwon 17 212 123 58.0 31 14.6 25.2
Chungbuk 11 138 86 623 27 19.6 31.4
Chungnam 15 156 77 49.4 28 17.9 36.4
Cheounbuk 14 182 92 50.5 27 29.3 29.4
Cheounnam 23 184 113 61.4 26 14.1 23.0
Kyungbuk 23 340 308 90.6 81 26.3 26.3
Kyungnam 20 265 127 479 41 15.5 323
Cheju 3 79 50 63.3 12 15.2 24.0

Total 174 2,195 1,416 64.5 388 17.7 274
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Table 2. Distribution of foodservice systems by area

uint : number(%)
Con- Com- Joint Total
ventional  missary management

Seoul 4391.5)"  3( 6.4) 1( 2.1) 47
Pusan 10(71.4) 4(28.6) 0( 0.0) 14
Taegu 13(86.7) 1( 6.7) 1 6.7) 15
Inchon 3(37.5) 3(37.5) 2(25.0) 8
Kwangju 7(77.8) 0( 0.0) 2(22.2) 9
Taejon 1(33.3) 2(66.7) 0( 0.0) 3
Subtotal™* 77(80.2) 13(13.5) 6( 6.3) 96
Kyonggi 8@42.1) 10(52.6)  1(53) 19
Kangwon 20(64.5) 3( 8.7) 8(25.8) 3
Chungbuk 17(63.0) 4(14.8) 6(22.2) 27
Chungnam 12(42.9) 3(10.7) 13(46.4) 28
Cheounbuk 12(44.4) 7(25.9) 8(29.6) 27
Cheounnam 9(34.6) 1( 3.9) 16(61.5) 26
Kyungbuk 52(64.2) 8( 9.9) 21(25.9) 81
Kyungnam 32(78.1) 2( 4.9) 7(17.1) 41
Cheju 8(66.7) 0( 0.0) 4(33.3) 12
SubtotalP** 170(58.2) 38(13.0) 84(28.8) 292
Total 247(63.6) 51(13.1)  90(23.2) 388

1) Numbers in parenthesis are percentages of food-
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**Distribution of foodservice systems in the two areas is °l& HAH(p<0.05). F 4H 2X= AGEL F<
significantly differentiy®*=21.295, p=0.001). A9l zolE Uehde tﬂ, EAE 14 o]3le]

Table 3. Distribution of number of schools per dietitian uint : number(%)

Area Foodservice system
Number of — Total
schools Large cities Small cities and Conventional Commissary Joint management
rural area

1 ( 81.3)" 173( 59.3) 247(100.0) o( 0.0 o 0.0 251

2 ( 14.6) 82( 28 1) 0( 0.0 18( 37.5) 78( 87.6) 96

3 O( 0 0) 24( 8.2) 0o 0.0 15( 31.3) (10.1) 24

4 2( 2.1 12( 4.1} 0o 0.0 12( 25.0) 2( 2.2) 14

5 2( 2.1) 1( O 3) o( 0.0 3( 6.3) o( 0.0 3

Total 96(1 00.0) 292(100.0) 247(100.0) 48(100.0) 89(100.0) 388

1) Numbers in parenthesis are percentages of the number of schools per dietitian within each area or foodservice system.

Table 4. Distribution of dietitians by education level uint : number(%)
. Area** Foodservice system
Education — - Total
level Large cities Small cities and Conventional ~ Commissary  Joint management
rural _area
Junior college 29(30.5)" 159(54.6) 122(49.8) 21(41.2) 45(50.0) 188(48.7)
College 59(62.1) 122(41.9) 110(44.9) 29(56.9) 42(46.7) 181(46.9)
Graduate 6( 6.3) 2( 07) 6( 2.5) 1( 2.0 (1.1 8( 2.1)
Others 1(1.0) .8) 2.9) 0( 0.0) 2( 2.2) 9( 2.3)
Total 95 291 245 51 90 386

1) Numbers in parenthesis are percentages of each education level of dietitians within each area or foodservice system.
** Distributions of education level of dietitians between the two areas is significantly different(y*=26.602, p=0.001).
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Table 5. Distribution of career as school foodservice dietitian uint : number(%)

Area** Foodservice system*
iti Total
Careerlyears) Large cities Small c,mes and Conventional Commissary Joint management @
rural area
=1 39(41.5)" 66(22.9) 60(24.7) 16(31.4) 29(33.0} 105
2-5 35(37.2) 131(45.5) 98(40.3) 21(41.2) 47(53.4) 166
6-10 4( 4.3) 49(17.0) 41(16.9) 4( 7.8) 8( 9.1} 53
11-15 13(13.8) 40(13.9) 40(16.5) 9(17.7) 4( 4.6) 53
=16 3( 3.2) 2( 0.7) 4(1.7) 1 2.0) 0( 0.0 5
Total 94 288 243 51 88 382
1) Numbers in parenthesis are percentages of each career within each area or foodservice system.
* Distribution of career of dietitians among foodservice systems is significantly different(y’=17.648, p=0.024).
**Distribution of career of dietitians in the two areas is significantly different(y’=21.695, p=0.001).
Table 6. Distribution of years since each school has started to operate foodservice uint : number(%)
Area** Foodservice system
iti Total
Years Large cities Small cities and Conventional Commissary joint management ofa
rural area
=1 47(49.0)" 78(27.7) 101(41.4) 11422.5) 3(15.3) 125
2-5 31(32.3) 171(60.6) 112(45.9) 31(63.3) 59(69.4) 202
6~-10 4( 4.2) 18( 6.4) 14( 5.7) 4( 8.2) 4 4.7) 22
11-15 8( 8.3) 7( 2.5) 9( 3.7) 2( 4.1) 4( 4.7) 15
16-20 6( 6.3) 8( 2.8) 8( 3.3) 1( 2.0 5( 5.9) 14
Total 9 282 244 49 85 378

1) Numbers in parenthesis are percentages of each years within each area or foodservice system.
** Distribution is significantly different by area(y’=29.629, p=0.001).
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Table 7. Mean foodservice expenses per meal unit : won
Area Foodservice system
ftem Large cities Small cities and Conventional Commissary Joint management Total
rural area

Food** 810+ 85" 846+205 817127 9204347 844+171 8371184
Milkees™ 183+ 38 159+ 67 171+ 44 182+ 96 138+173 164+ 62
Fuel 24+ 25 34+ 42 30+ 27 34+ 22 37+ 64 32+ 64
Operation***™ 27+ 33 47+ 63 40+ 38 724133 35+ 22 43+ 59
Labor cost™ 1174199 1534107 1304124 2124201 1524100 1454133
Others 3374495 305+469 4144520 18+ 23 160+328 3134469
Total** 11294310 1231343 1187+304°  1338+559° 1183+228" 1206+338
1) Mean+S.D.

* Mean expenses in each item and total are significantly different between the two area(*p <0.05, **p<0.01, ***p<0.001).
* Mean expenses in each item and total are significantly different among foodservice systems(*p<0.05, *¥p<0.01).

Table 8. The present condition of employment

Type of employment Dietitian Cook Assistant cook Engineer Driver Mothers
Regular 382(99.0)" 54(14.5) 9( 2.4) 26( 7.9) 6( 1.8) 6( 1.8)
Technical service 2( 0.5) 168(45.0) 4 1.1) 21( 6.3) 28( 8.4) (0.3)
Daily worker 1( 0.3) 54(14.5) 333(87.9) 7( 2.1) 1( 0.3) 42(12.4)
Volunteer ~ - 1( 0.3) 2( 0.6) 1( 0.3) 145(42.9)
Regular+ Daily worker - 1( 0.3) 1( 0.3) - - -

Technical service+Daily worker - 40 1.1) 2( 0.5) - - -

Regular+Technical service - 1( 0.3) - - - 2( 0.6)
Daily worker+Volunteer 1( 0.3) 5( 1.3) - - 1( 0.3)
None - 91(24.4) 24( 6.3) 275(83.1) 296(89.2) 141(41.7)
Missing 2 15 9 57 56 50

1) Numbers in parenthesis are percentages of each type of employment within each area or foodservice system

Table 9. Percentage of participation by mothers

uint : number(%)

Area Foodservice system
k agn
Wor Large cities Sm;:llr;tlaerzaand Conventional Commissary  Joint management Total
u
Cooking* 20(28.2) 154(52.7) 87(38.7) 27(55.1) 60(67.4) 174(47.9)
Serving” 53(74.6) 184(63.0) 130(57.8) 39(79.6) 68(76.4) 237(65.3)
Cleaning** 25(35.7) 174(59.6) 98(43.6) 30(61.2) 71(80.7) 199(55.0)

1) Numbers in parenthesis are percentages of schools that mothers participate in each work within each area or food-

service system.

* Percentages of cooperation are significantly different between the two area(p=0.001).
* Pencentages of cooperation are significantly different among foodservice systems(p=0.001).
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Table 10. Most difficult aspects in personnel management
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uint : number(%)

Area* Foodservice system’
Large cities Small cities and Conventional Commissary Joint Total
rural area management
Administration 59(45.0)" 190(47.4) 153(46.8) 26(36.6) 70(52.2) 249(46.8)
Education - Training 19(14.5) 117(29.2) 63(19.3) 24(33.8) 49(36.6) 136(25.6)
Employment 20(15.3) 25( 6.2) 32( 9.8) 7( 9.9) 6( 4.5) 45( 8.5)
Wages 17(13.0) 25( 6.2) 36(11.0) 3(4.2) 3(2.2) 42(7.9)
Sense of responsibility or 451y ) 32( 8.0) 38(11.6) 6({ 8.5) 3(2.2) 47( 8.8)
morale of employees
Others 1( 0.8) 12( 3.0 5( 1.5) 5( 7.0) 3(2.2) 13( 2.4)

1) Numbers in parenthesis are percentages of each aspect within each area or foodservice system.
* Distribution of most difficult aspects is significantly different between the two area(y’=26.997, p=0.001).
* Distrubution of most difficult aspects is significantly different among foodservice systems(y*=46.509, p=0.001).

Table 11. Frequency distrubution of serving place

uint : number(%)

Area* Foodservice system
Place Large cities Small cities and Conventional Commissary Joint management Total
rural _area

Lunchroom 2122.1)" 208(74.6) 123(51.9) 33(66.0) 73(83.9) 229(61.2)
Classroom 55(57.9) 61(21.9) 96(40 5) 11(22.0) 9(10.3) 116(31.0)
Classroom+Lunchroom  18(19.0) 2( 0.7) 13( 5.5) 5(10.0) 2( 2.3) 20( 5.3)
Others 1(1.1) 8( 2.9 5( 2.1) 1( 2.0 3( 3.5) 9( 2.4)

Total 95 279 237 50 87 374

1) Numbers in parenthesis are percentages of each serving place within each area or foodservice system.
* Distrubution of serving place is significantly different between the two area(y’=106.515, p=0.001).
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uint : number(%)

Table 12. Most difficult aspect in serving
: Area

Foodservice system

Large cities Small cities and Conventional Commissary Joint Total
rural_area management
Portion control 108(56.3)" 300(51.4) 247(50.0) 57(55.9) 104(57.8)  408(52.6)
General control 38(19.8) 100(17.1) 98(19.8) 16(15.7) 24(13.3) 138(17.8)
Hot and cold thermal retention  20(10.4) 112(19.2) 80(16.2) 17(16.7) 35(19.4) 132(17.0)
Safe serving 13( 6.8) 23( 3.9 26( 5.3) 5( 4.9) 5( 2.8) 36( 4.6)
Sanitary serving 3( 1.6) 14( 2.4) 11( 2.2) 1(1.0) 5( 2.8) 17( 2.2)
Others 10( 5.2) 35( 6.0) 32( 6.5) 6( 5.9) 7( 3.9) 45( 5.8)

1) Numbers in parenthesis are percentages of each aspect within each area or foodservice system.

Table 13. Use of standardized recipes

uint : number(%)

Area

Foodservice system

Small cities and

Total

Large cities Conventional ~ Commissary  Joint management
rural area :
Use 58(63.0)" 157(56.9) 143(61.6) 30(58.8) 42(49.4) 215(58.4)
Do not use 34(37.0) 119(43.1) 89(38.4) 21(41.2) 43(50.6) 153(41.6)
Total 92 276 232 51 85 368

1) Numbers in parenthesis are percentages of each years within each area or foodservice system.

Table 14. Distribution of menu cycle by period

unit : number(%)

Area* Foodservice system
Menu cycle Large cities Small cities and Conventional Commissary Joint management Total
rural area
1 week 4( 4.3)" 93(33.3) 54(22.7) 8(17.0) 35(39.8) 97(16.0)
10 days 10(10.6) 4( 1.4) 11( 4.6) 4.3) 1( 1.1) 14( 3.8)
15 days 2(2.1) 7( 2.5) 5( 2.1) 2( 4.3) 2.3) 9(2.4)
1 month 41(43.6) 50(17.9) 72(30.3) 11(23.4) 8( 9.1) 91(24.4)
Season 1(1.1) 23( 8.2) 13( 5.5) 5(10.6) 6( 6.8) 24{ 6.4)
Do not use 36(38.3) 102(36.6) 83(34.9) 19(40.4) 36(40.9) 138(37.0)
Total 94 279 238 47 88 373
1) Numbers in parenthesis are percentages of each menu cycle within each area or foodservice system.
* Distribution of menu cycle is significantly different between the two areas(y’=63.494, p=0.001).
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Table 15. Number and percentage of schools possessing each equipment or facility unit : number(%)

Area

Foodservice system

Equipment Large cities Small cities and Conventional Commissary Joint Total
rural area management
Refrigerator 95(100.0) 292(100.0) 246(100.0) 5101 00 0)  90(100.0) 387(100.0)
Food warmer 2( 2.1) 6( 2.1) 2( 0.8 ( 2.0 5( 5.6) 8( 2.1)
Tilting kettle* 72( 75.0) 255( 87.6) 212( 86.2)  45( 88 2) 70( 77.8)  327( 84.5)
Rice cooker*** 74( 77.1) 106( 36.3) 135( 54.7)  21( 41.2)  24( 26.7) 180( 46.4)
Multi-purpose cooker* 33( 34.7) 156( 53.4) 126( 51.2)  22( 43.1)  41( 45.6) 189( 48.8)
Steamer” 10( 10.5) 48( 16.4) 27(11.0)  11(21.6) 20( 22.2) 58( 15.0)
Deep-fat fryer* 72( 75.0) 205( 70.2) 184( 74.5)  39( 76.5)  54( 60.0) 277( 71.4)
Griddle* 33( 34.4) 255( 87.3) 179( 72.5) 39 76 5) 70( 77.8) 288( 74.2)
Oven 3 3.1) 1( 0.3) 3 1.2) 0o 0.0) 1 1.1) 4 1.0)
Kneading tool 4 4.2) 0 0.0 4( 1.6) of 0.0) 0 0.0) 4( 1.0)
Noodle-making machine 1( 1.0 3 1.0 1 04) O 0.0) 3( 3.3) 4 1.0
Grinder 43( 44.8) 147( 50.3) 128( 51.8) 22( 43.1)  40( 44.4) 190( 49.0)
Blender* 7( 7.3) 68( 23.3) 45( 18.2) A 17.7)  21( 23.3) 75( 19.3)
Vegetable cutter*** 75( 78.1) 96( 33.0) 140( 56.9) 24( 47.1) 7( 7.8) 171( 44.2)
Vegetable peeler* 32( 33.7) 94( 32.3) 104( 42.5)  14( 27.5) 8( 8.9) 126( 32.6)
Rice washer™ 17( 18.1) 41( ) 47( 19.2) 9( 18.0) 2( 22)  58(15.1)
Homogenizer 2( 2.1) 0( ) 2( 0.8) 0 0.0) 0( 0.0 2( 0.5
Dish washing machine** 81( 84.4) 116( ) 168( 68.0) 20( 39.2) 9( 10.0) 197( 50.8)
Automatic pumpifor water supply) 5( 5.2) 24( ) 24( 9.7) 2( 3.9 3 3.3) 29( 7.5)
Boiler* 55( 57.3) 168( 57.5) 156( 63.2)  30( 58.8)  37( 41.1) 223( 57.5)
Thermos*** 39( 40.6) 234( 80.1) 159( 64.4)  38( 74.5)  76( 84.4) 273( 70.4)
Display rack 73( 76.0) 196( 67.4) 176( 71.5)  37( 72.6)  56( 62.2) 269( 69.5)
Flatware rack 37( 38.5) 134( 45.9) 109( 44.1)  22( 43.1)  40( 44.4) 171( 44.1)
Sterilizer* 77( 80.2) 270( 92.5) 221( 89.5) 46( 90.2) 80( 88.9) 347( 89.4)
Sink 84( 87.5) 258( 88.4) 217( 87.9)  45( 88.2) 80( 88.9) 342( 88.1)
Worktable 91( 94.8) 281( 96.2) 238( 96.4)  49( 96.1)  85( 94.4) 372( 95.9)
Distributing table(for classroom)* 40( 41.7) 78( 26.7) 82( 33.2) 15(29.4) 21(23.3) 118( 30.4)
Cart* 80( 83.3) 135( 46.6) 163( 66.3)  31( 62.00 21( 23.3) 215( 55.7)
Table*** 37( 38.5) 221( 75.7) 146( 59.1)  37(72.6)  75( 83.3) 258( 66.5)
Power generator 2( 2.1) T ) 2( 0.8) 1 2.0) o 0.0 3( 0.8)
Tiller 2( 2.1) 2( ) 3( 1.2) 0 0.0) 1 1.1 4 1.0)
Clothes chest*** 60( 62.5) 133( 45.6) 136( 55.1)  26( 51.0)  31( 34.4) 193( 49.7)

*Percentages of schools possessing each equipment are significantly different by area(p <0.005).
*Percentages of schools possessing each equipment are significantly different by foodservice system("p <0.05, *p <0.005).
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Table 16. Equipments required by working area
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unit : number(%)

Area* Foodservice system"
Working area, Large cities Small cities and Conventional Commissary Joint Total
rural area management
Pre-preparation 21(14.7)" 86(18.2) 60(15.7) 18(20.9) 29(19.6) 107(17.3)
Cooking 74(51.8) 121(25.6) 133(34.8) 31(36 1) 31(21.0) 195(31.7)
Serving 16(11.2) 91(19 2) 44(11.5) 19(22.1) 44(29.7) 107(17.3)
Washing 7( 4.9) 9.5) 33( 8.6) 5( 5.8) 14( 9.5) 52( 8.4)
Solid waste management 8( 5.6) 15( 3.2) 19( 5.0) 0( 0.0 4 2.7) 23( 3.7)
Auxiliary facilities 8( 5.6) 71(15.0) 55(14.4) 7(.8.1) 17(11.5) 79( 12.8)
Computers 2(1.4) 6( 1.3) 3( 0.8) 2( 2.3) 3(2.0) 8( 1.3)
Others 7( 4.9 38( 8.0) 35(9.2) 4( 4.7) 6( 4.1) 45( 7.3)

1) Numbers in parenthesis are percentages of each working area within each area or foodservice system
* Distribution of equipments and facilities in need is significantly different between the two area(x*=42.207, p=0.001).
* Distribution of equipments and facilities in need is significantly different among foodservice systems(y’=45.777, p=

0.001).
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