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Abstract

The purpose of this study is to present basic data for an improvement of school foodservice by identifying
students’ preference level for school meal menu and assessing students’ nutrition intake. The subjects
participated in this study were 544 high school students on 1st grade served by self-operated school foodservice
in Daegu. The frequency analysis, t-test analysis, and correlation analysis were carried out for the data analysis
using SPSS 12.0 program. Based on the results toward students’ preference and serving frequency, the most
frequently offered food was soup sorts and then followed by the categories of boiled rice, kimchi, broiled food
and hard-boiled food. Boiled rice, rice with assorted vegetables, mandu soup, salad and braised beef rib were
highly preferred to the students. Male students scored higher preference to the menu related with meats than
female students. However, the students’ preference and serving frequency on the menu were not correlated
significantly in this study. A substantial correlation was found between the degree of preference and the rate
of intake (p<0.01). It would be generalized that preferences to menu items strongly affected the level of intake
by students. The nutrient analysis of food intake revealed that both male and female students were not
consuming sufficient level of calorie, calcium and vitamin Bs. In conclusion, the results indicate that the
students’ preference is a very important variable influencing the consumption level of meal as well as balanced
nutrient intake by students served in school foodservice. Menu planning should be integrated into school
foodservice management for quality control. As limited control of the menu may also negatively influence
on the food leftovers and ecological issues, professionals related to the school foodservice including
administers, educators and dieticians need to check up the students’ preference regularly and reflect their
perception on the menu planning to improve the quality of school foodservice. The nutrient intake currently
provided through school foodservice should be also assessed more thoroughly. These data could be incorporated
into continuous quality improvement and strategic planning in school foodservice.
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Table 2. Classification and frequency of menu items provided by school foodservice
. . . Vege- .. Sea Mush-
Rice Meat Fish Egg Bean Milk Anchovy table Fruit food  Toom Potato Total
Main dish Rice 508 508
Rice 86 86
. Noodle 7 7
O?Oeoc‘fmh Dduk 1 1
Porridge 9 2 1 12
Bread 3 3
Soup & Soup 50 127 86 34 60 3 124 63 9 24 580
stew Stew 16 11 32 17 5 8 2 91
Steam 8 43 4 1 2 15 4 5 82
Pan fry 4 1 2 4 1 14 6 2 34
Braise 4 54 32 11 18 32 36 5 2 16 210
Stir fry 43 101 29 2 9 2 20 63 20 9 12 310
Grill 10 24 15 7 21 77
. . Deep fry 12 65 26 1 3 2 17 3 14 11 154
Side dish g coned vegetable 11 6 3 1 11 76 6 21 5 7 147
(cooked)
Seasoned vegetable 1 3 1 6 149 13 14 187
(fresh)
Kimchi 494 494
Pickle 38 33
Dissert Dissert 9 57 7 28 101
Total 761 442 208 52 149 61 63 1,051 50 173 33 79 3,122
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Table 3. Students’ preference to the menu items categorized by 9 different cooking methods

Preference scores” (Mean=SD)

Classification Male (n=271) Female (n=273)  Total (ranking) (n=544) tvalue
Boiled rice 3.58+0.83" 3.53+0.68 3.560.76 (8) 0.73
One dish food 414077 4.18+0.69 416+0.73 (2) -0.70
Soup & stew 359+0.48 3.72+0.42 3.66+0.46 (7) -3.37"
Seasoned vegetable 3.33+0.47 3411041 3.37£0.44 (9) -2.64"
Stir-fry 3.87+0.68 3.98+0.62 3.93+0.65 (4) -1.50
Braised menu 3.77+0.70 3.86+0.62 3.824+0.66 (5) -1.62
Deep fry & grill 4161067 414059 415+0.63 (3) 0.35
Kimchi 3.72+091 376+0.80 3.74+0.85 (6) -0.54
Dessert 4.49+057 4.48+0.55 4.49+056 (1) 0.24

Y5-Likert scale (1-very dislike, 5-very like).

Table 4. Students’ preference and serving frequency on the representative menu items

Preference” (Mean =SD)

Total serving

-Classification Menu frequence
Male Female = Total (ranking) t-value (ranking)
Plain rice 4161093 4.22+0.77 419+085(1) -083 245 (1)
Rice with barley 374+105 374+089 3.74=0.98 (4) 0.06 21 (6)
Brown rice 401091 39=*079 3.98+0.86(2) 0.80 32(2)
Boiled Black rice 3.80£1.12 4.00x£094 394£103(3) -1.25 29 (3)
rice Rice with beans 284+141 274+128 279+1.35(7) 0.85 27 (4)
Rice with mungbeans 2.78+1.35 242+126 260+1.32(8) 3157 5(8)
Main Rice with sorghum 356114 358%£094 357t1.05(6) -0.12 24 (5)
dishes Rice with glutinous millet 361+112 3601093 361+103() 013 13(D)
Rice with assorted vegetables 4361103 448+0.80 442+093(1) -154 18 (1)
Rice with black bean sauce 3.99+1.12 4.08+1.01 4.04£107(4) -096 6 (6)
One dish Curry rice 402+1.13 4.01+1.10 4.02*1.11(5) 0.04 16 (2)
food  Hayasi rice 389+1.18 396+099 392+1.09(6) -0.79 10 (4)
Fired rice 4391098 438095 4.38%+0.96 (2) 0.12 10 (4)
Rice with seasoned ingredients 416104 419109 4.17+£1.00(3) -0.33 13 (3)
Soybean paste soup with tofu 352+1.16 366+1.05 359+1.11(6) -1.42 5(10)
Sea mustard soups 387+1.06 4.08+092 398+1.00(2) -247 35 (1)
Fish paste soup 3.86%+1.07 3971099 392+103(3) -1.17 30 (3)
Mandu soup 41011.06 4.30+0.91 420+£099 (1) -2.33° 15 (8)
Side Beef soup 385+067 3961065 3.90+066(4) -2.02° 18 (6)
dishes Soup  Bean sprout soup 352+071 358+0.71 355071 (7) -1.02 31(2)
Egg soup 354+076 3656+0.73 360x075(B) -171 22 (4)
Soybean paste soup with cabbage 330+£0.74 344075 337+0.75(10) -2.15 134D
Chicken soup with ginseng 341071 348%+080 345+0.76(8) -1.02 14 (9)
Kimchi stew 3.32+£068 3.43+0.71 3.38+0.70(9) -1.92 19 (5)
Soybean paste stew 3204068 3.39+0.72 3.30+0.71(11) -3.07" 17(7)
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Classification

Preference” (Mean=SD)

Total serving

Menu - frequence
Male Female  Total (ranking) t-value (ranking)
Seasoned lettuce 341071 353*0.66 3472069 (5) -2.07" 5(12)
Seasoned acorn starch jelly 349+0.78 355+0.76 352+0.77(3) -0.83 9(8)
Seasoned larva & leek 327+071 327+0.73  327%£0.72(10) 0.09 12 (5)
Seasoned bean sprout 342+075 349+075 346+£0.75(6) -1.09 23(2)
Seasoned chinese bellflower 3201076 3271078  3.24F+0.77(11) -1.08 14 (4)
Seasoned Seasoned cugumber 336+076 342070 339+0.73(8) -0.89 11(7)
vegetable Seasoned spinach 3411074 3472068  344*+0.71(7) *1.04** 6 (11)
Seasoned radish leaves 3.11+075 330£069 321+0.73(13) -3.06 3(13)
Seasoned raw squid 341+078 358072 3491+076(4) -251" 16 (3)
Seasoned radish, dried 331071 3.40x£0.72 3.35+0.72(9) -1.39 8 (10)
Seasoned mushroom 3.22+076 326073 324%20.74(12) -055 9(®
Vegetable salad 352+072 3.68£0.71 360+072(2) -267" 32(1)
Fruit salad ’ 370+0.75 3.89+0.71 380+0.73(1) -291™ 12 (5)
Stir-fried potato & ham 410+097 399096 4.04x097 (4) 1.38 14 (4)
Stir-fried fish paste 373+£1.10 377+£096 375x1.03(8) -0.44 16 (2)
Stir-fried squid with red pepper sauce 3.62+1.16 383095 3.72+1.06(9) -230° 6 (6)
Stir-fried anchovy, dried 338+1.17 360098 349+1.08(10) —-2.34" 7 (5)
Stir-fried filefish 326+1.07 3641098 345T1.04(11) -431™ 6 (6)
Stir-fry ~ Stir-fried chicken with red pepper sauce 451+0.81 4.28+085 439+084(1) 325" 5(8)
Stir fried noodles with vegetables 384+1.15 399+1.04 392+1.10(6) -1.57 30 ()
Stir-fried with pork 449+0.79 4.22+0.88 4.3510.84(2) 3.69"™* 4 (10)
Stir-fried tofu & kimchi 373%+1.13 400+095 387+£1.05(7) -3.01" 4(10)
Stir-fried Dduk with red pepper sauce 3.77+1.21 416+096 397+1.11(5) -4.25™ 16 (2)
Spaghetti 422+1.05 429+09  4.26+1.00(3) -0.79 5(8)
Side Bra@sed beef rib 456+£0.78 4.40+0.80 4.48%=0.79(1) 2.39; 16 (1)
dishes Braised filefish 3.73£1.08 396+093 384*=101(6) -261 7(8)
Braised meatball & potato 4411086 4.28+079 4.35%0.82(2) 1.81 10 (6)
Braised anchovy, dried 3.39*£1.17 364+0.99 352+1.09(10) -2.77" 12 (4)
Braised beef & lotus root 374%£1.13 364+1.02 3.69+1.08(9) 1.13 8(7)
Braise Braised mackerel 3.17+1.27 330%1.13 3.24+1.20(11) -1.30 5(10)
Braised sausage with ketchup 423+100 41941089  421+095(5) 0.43 510
Braised fish paste 3.70+1.12 3.79£0.96 3.75+1.04(7) 092 13(3)
Braised egg & beef 421+097 4.35+0.81 428+090(4) -1.74 4(12)
Braised, fried soybean 301£1.18 3.15*1.20 3.08+£1.19(12) -1.36 11 (5)
Braised potato 355+1.12 3.92£1.02 374+1.09(8) -4.11" 14 (2)
Braised beef seasoned with soy sauce 4.33+091 426£090 430+050(@3) 093 6(9)
Pork cutlet 4614073 4434075 452+4075(1) 2847 25(2)
Fish cutlet 366124 359+113 363+119(10) 0.70 29 (1)
Hamburger stake 458+0.78 4.38£0.82 448+0.81 (4) 2.88" 15(6)
Mashed shrimp fry 399+1.13 4131096 406%£1.05(6) -155 9.(7)
Deep fry Fried pan cake with vegetables 391£1.00 4.04+095 398+t098(8) -1.63 19 (5)
& grill  Fried beef with sweet & sour sauce 4594079 4431076 451X078(2) 238" 25(2)
Deep fried vegetables 3951£1.09 - 4.04+0.93 399+£1.02(7) -1.01 8 (8)
Deep fried squid 406+1.13 422+092 413=£1.03(%) -19% 510)
Fried tofu 371114 378t105 3.74£1.10(9) -0.68 6(9)
Fried mixed ingredients with honey 458+£0.74 440079  4.49X0.77 (3) 279" 23 (4)
Chinese cabbage kimchi 3.95+1.02 393+£098 394*100(1) 025 250 (1)
Cubed radish kimchi 378+1.09 378+t1.00 3.78%£1.05(2) 0.06 116 (2)
Kimchi Radish roots kimchi 371+110 367+t1.08 3.69%1.09 (3) 0.41 48 (3)
Sesame leaf kimchi 359+120 3771104 368%+112(4) -1.86 21 (5)
Japanese pickled radish 355%£1.23 363*1.12 359+1.18(5) -0.83 23 (4)
Banana 457088 4494087 453+:087(3)  L11 9(4)
Watermelon 4424101 448+0.82 445£095(6) -0.80 8 (5)
Tomato 419+1.10 446+0.89 433x1.01(9) -3.14" 2(8)
Glutinous rice Dduk 448088 445+10.82 44710.85(5) 0.40 2(8)
Dessert Doughnut 4554084 4421086  4.48%+0.85(4) 1.71 8 (5)
Milk 4483+0.88 430+099 439094 (8) 228 17 (2)
Yoghurt 4631073 455+0.76  459+0.75(2) 1.27 50 (1)
Juice 4761058 4.73+054 4.74+056 (1) 0.65 13 (3)
Fried sweet potato with syrup 435+0.89 444086  440+087(7) -1.09 5(7)

U5-Likert scale (1-very dislike, 5-very like). “p<0.05, ““p<0.01, ™*p<0.001.
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Table 5. Correlation between preference score and serving
frequency

Serving frequency
Correlation coefficient p-value

Main dishes’ preference 0.199 0.496
Side dishes’ preference 0.110 0.416
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Table 6. Students’ intake ratio on lunch served by school foodservice

Classification

Menu Intake (%) Classification ~ Menu Intake (%)
Plain rice 82.713+22.04
Black rice 82.568+24.59 Braised egg & beef 79.14+33.09
Boiled rice Rice with barley 87.86t17.54 Braise Braised filefish 77.341£29.63
Rice with glutinous millet  86.71£25.03 Braised mackerel 43.64+37.73
Rice with bean 84.72+£20.74
subtotal 84.92+21.99 subtotal 66.71+33.48
i i -
Fried rice 90,32+ 18.34 been iy Fl;loejr bszeufcgvnh sweet & 95.46£15.45
One dish food Rice with black hean 92.19£14.81 & grilled Deep fried squid 87.07+30.96
sauce Deep fried vegetables 89.81£21.10
subtotal 91.26+16.58 subtotal 90.78 +22.50
Mandu soup 65.86£32.82 Chinese cabbage kimchi 56.44+35.59
Soup - Stew Fish paste soup 74.431+29.82 Kimchi Cubed radish kimchi 60.17+38.45
b Bean sprout soup 46.73+32.95 meht Radish roots kimchi 52.50£38.73
Kimchi stew 35.67+26.45 Pickled radish 81.56131.61
subtotal 55.67+30.51 subtotal 62.67+36.09
Seasoned bean sprout 76.00+28.67
Seasoned cucumber 48.55+41.48
Seasoned . Strawberry 95.53+£11.23
vegetable Seasoned chinese 57.86+37.95 Dessert Yoghurt 97.92+6.72
bellflower
Seasoned radish leaves 51.38+40.45
subtotal 58.45+37.14 subtotal 96.73+8.98
Stirire Ss;;zfdsiiik with red 85591930 Stir-fried kimchi & tofu  5416+36.71
y o . T
Stir-fried sausage 57.94£40.29 Stir-fried squid BluLzm2
subtotal 67.71+30.38
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Table 7. Correlation between preference score and intake
ratio

Intake ratio
T D

0.632™ 0.01

Preference score
“p<0.01,
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Table 8. Comparison of students’ nutrition intake with 1/3 RDA on lunch

Nutrients Male (n=269) Female (n=258) t-value
Intake 1/3RDAY (%) Intake 1/3RDA (%) Intake 1/3RDA (%)
Calorie (kcal) 767.65+144.77% 85.30+16.41 644.161134.48 92.33%19.30 10027 ‘4.43:::
Protein (g) 28.90£8.95 115.61 £35.83 28.27£7.39 141.39+37.07 0.93 -8.12
Fat (g) 14.00+6.80 - 14.79+6.28 - -1.38 -
Carbohydrate (g) 128.851£26.18 - 09.34+23.38 - 13.63™" -
Calcium (mg) 164.80*+69.74 54.93+23.24 136.79£52.13 51.32+19.53 5.23™" 1.93***
Phosphorus (mg) 350.99+97.83 117.00x£32.60 400.31 11821 150.34+44.35 -521™" —9.8()***
Iron (mg) 6.34+2.16 118.92+4.48 480+1.83 90.2834.45 8.83™* 8.76*
Zinc (mg) 424+1.39 106.101:34.84 3321t1.08 99.78£32.37 851" 2.16***
Vitamin A (ug RE) 222.96+125.81 95.56153.92 284.09+137.79 121.79+59.04 -531™" —5.32***
Vitamin B; (mg) 0.42+£0.13 90.63£28.24 0.43£0.15 116.45+40.49 -0.88 —9.12***
Vitamin Bz (mg) 0.30+0.11 55.72+20.16 0.30x0.11 68.821+24.26 -0.07 '6.75***
Vitamin Bs (mg) 0.86+0.34 172.03£68.20 0.92+0.35 197.67£74.17 -2.06 ’4.13***
Niacin (mg) 6.54+£2.99 108.97 t49.79 6.51+1.83 139.61t39.26 0.15 -7.86
Vitamin C (mg) 23.601£14.84 101.13£63.60 2353£12.76 100.95+54.87 0.06 0.03***
Folate (ng) 83.951T47.34 100.73£56.80 62.81 £19.01 75.44122.84 677" 6.75
Vitamin E (mga-TE) 5.26+4.19 157.81 £125.64 472+252 141.93+76.22 1.80 1.76
1)Based on the Korean Recommended Dietary Allowance (7th revision).
Mean+SD.
9Not defined allowance.
*"Significantly different between male and female by Student t-test.
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