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Accepted: June 24, 2018 higher mean score than high school students (4.10 vs. 2.94 points). In both middle and

high schools, student perception was significantly higher in schools implementing the
program. The average score for student satisfaction with the quality of school
foodservice was 3.50 out of 5 points. Similarly, we observed a significantly higher
satisfaction among middle versus high school students (3.93 vs. 3.04 points) and in
schools implementing the program versus those that were not. Overall, student
participation in serving school meals resulted in increases in satisfaction with school
foodservice of 0.269 and 0.466 points among middle and high school students,
respectively.

Conclusions: Implementation of student participation in serving school meals could be
used as a strategy to improve perception and satisfaction of students with their school
foodservice. Establishment of guidelines of student serving participation programs
encompassing different perspectives from students, dietitians and school faculties are
warranted.
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Table 1. Number and anthropometric status of student respondents from middle and high schools according fo the implementation
status of student parficipation program in serving school meals

Middle school (n=2)

High school (n=2)

Not implemented Implemented Not implemented Implemented fotal
Students, total 90 (50.0)" 90 (50.0) 86 (50.0) 86 (50.0) 352 (100.0)
Male 48 (53.3) 61 (67.8) 52 (60.5) 45 (52.3) 206 ( 58.5)
Female 42 (46.7) 29 (32.2) 34 (39.5) 41 (47.7) 146 ( 41.5)

Moale (n=90) Female (n=90) Male (n=86) Female (n=86) Total

Height (cm) 164.2 + 4,72 157.6 + 5,0%**3 1748 = 7.1 161.3 + 5.3%** 165.2 +9.2
Weight (kg) 55.7 = 10.2 48.7 & 7.4k 64.6 =10.7 51.8 £ 6.4%** 55.9 +10.8
BMI (kg/m?) 205 +29 19.6 + 2.6% 21.1 £29 19.9 + 2,3%x* 204 +£2.8
Abbreviation: BMI, body mass index
1) n (%)
2) Mean + SD

3) Significantly different by sex *** p<0.001, ** p<0.01 *: p<0.05

Table 2. Characteristics of school foodservice operations and dffiiated dietitians according to the implementation status of student

participation program in serving school medals

Middle school (n=2)

High school (n=2)

Characteristics

Not implemented Implemented Not implemented Implemented

Areq, school located Rural Rural Urban Urban
Type of foodservice Rural Rural Rural Urban
Management Direct, on-site Direct, on-site Direct, on-site Direct, on-site
Foodservice in dining hall @) @) @) O
People serving school meals Kitchen staff Kitchen staff +students Kitchen staff Kitchen staff +students
Number of students served 763 377 349 1,000
Number of kitchen staff 8 4 5 12
Use of subsidy in food purchase

Rice O O O O

Quality grade meat and pouliry O O O O

Eco-fiendly agricultural products O O - -

Group purchase of processed foods O O - -
Information dissemination and education

Newsletter @) @) O O

Board in dining hall O - - O

Webpage O - O @)

Education during lunch break O - - -

Foodservice open house @) - - -
Dietitians

Age 40s 40s 30s 40s

Years of foodservice, in school 13.9 14.5 10.3 13.7

Years of foodservice, total 16.2 18.0 12.8 13.7
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Table 3. Perception of students on management of school foodservice according o the implementation status of student participation program in serving school meals

Management Middle school students (n=180) High school students (n=172) Tofdl
characterisfics Not implemented  Implemented Subtotal Not implemented  Implemented Subtotal
Information dissemination
Nufrition facts 56 (62.2)" 58 (64.4) 114 (63.3) 39 (45.3) 61(70.9) 100 ( 58.1)***9  214( 60.8)
Food allergens 54 (60.0) 57 (63.3) 111 (61.7) 29 (33.7) 60 (69.8) 89 ( 51.7)kxx* 200 ( 56.8)
Food origins 54 (60.0) 58 (64.4) 112(62.2) 25 (29.1) 57 (66.3) 82 ( 47.7y%*% 194 ( 55.1)x*Y
Food purchase
Natural foods 26 (28.9) 57 (63.3) 83 (46.1)x**Y 14(16.3) 35(40.7) 49 ( 28.5)*** 132 37.5p*
Eco-friendly, quality grade agricultural products 21(23.3) 42 (46.7) 63 (35.0)*** 8( 9.3) 22 (25.6) 30 ( 17.4)+* 93 ( 26.4)***
Domestic, eco-friendly rice 17(18.9) 43 (47.8) 60 (33.3)%** 8(9.3) 20(23.3) 28 ( 16.3)* 88 ( 25.0pxx*
Quality approved, HACCP certified processed foods 18 (20.0) 35 (38.9) 53 (29.4)** 8( 9.3 23 (26.7) 31 ( 18.0)** 84 ( 23.9)*
Quality grade meat and pouliry 20 (22.2) 33(36.7) 53 (29.4)* 4( 4.7) 22 (25.6) 26 ( 15.1)x*x 79 ( 22.4)*
Food sanitation and nutrition
HACCP-based food safety control 22 (24.4) 29 (32.2) 51 (28.3) 9(10.5) 27 (31.4) 36 ( 20,9y 87 ( 24.7)
Avoiding use of artificial flavorings 12(13.3) 26 (28.9) 38 (21.1)** 12(14.0) 22 (25.6) 34( 19.8) 72( 20.5)
Total 90 (50.0) 90 (50.0) 180 (100.0) 86 (50.0) 86 (50.0) 172 (100.0) 352 (100.0)
Perception score 3.33 2972 487 +3.16 4,10 + 2.97#%%59 1.81 = 2.46 4,06 = 3.14 2.94 + 3.03***9 353 + 3,05%**%

Abbreviation: HACCP, Hazard Analysis Critical Control Point

1) n (%), score +1 was assigned for ‘know’ and O for ‘don’t know’

2)Mean =+ SD, ouf of maximum score of 10

3) Chi-squared test by program implementation status, ***: p<0.001, **: p<0.01, *: p<0.05
4) Chi-squared tfest between middle and high school students, ***: p<0.001, **: p<0.01, *: p<0.05
5) ttest by program implementation status, ***: p<0.001
6) -fest between middle and high school students, ***: p<0.001
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Table 4. Safisfaction of students on the overall quality of school foodservice according to the implementation status of student

participation program in serving school meals

Middle school students (n=180)

High school students (n=172)

) Nof Implemented Subtotal ) Nof Implemented Subtotal fotal
implemented implemented
Very satisfied 7(7.8)" 35(38.9) 42 ( 23.3) 0( 0.0 9(10.5) 9( 52 51 ( 14.5)
Somewhat satisfied 42 (46.7) 41 (45.6) 83 ( 46.1) 4( 4.7) 29 (33.7) 33(19.2) 116 ( 33.0)
Neither satisfied nor
dissaisfied 39 (43.3) 14 (15.6) 53 ( 29.4) 27 (31.4) 33 (38.4) 60( 34.9) 113 ( 32.1)
Somewhat dissatisfied 2(22) 0( 0.0 2( 1.1 27 (31.4) 12(14.0) 39( 22.7) 41( 11.6)
Very dissatisfied 0( 0.0 0( 0.0 0( 0.0 28 (32.6) 3( 3.5 31( 18.0 31( 8.8)
Total 90 (50.0) 90(50.0) 180 (100.0y***2 86 (50.0) 86(50.0) 172 (100.0y+**2 352 (100.0)***%
1) n (%)

2) Chi-squared fest by program implementation status, ***: p<0.001
3) Chi-squared test between middle and high school students, ***: p<0.001



Table 5. Satisfaction of students on the specific quality affributes of school foodservice according to the implementation status of student participation program in serving school meals

Quality aftribute

Middle school students (n=180)

High school students (n=172)

Total

Not implemented Implemented Subtotal Not implemented Implemented Subtotal
Foodservice environment 3.76 + 0.64" 417 £0.70 3.97 + 0.70%**2) 3.06 + 0.72 3.51 +0.82 3.28 = 0.81#**2 3,63 + (0.83***3
Clean meal trays 3.73 £ 0.96 4.24 + 0.85 3.99 = 0.94%** 2.94 +0.95 3.62 + 0.98 3.28 + 1.02%** 3.64 = 1.04%**
Sequence of food arangement in serving line  3.86 + 0.91 4.22 = 0.86 4.04 + 0.90%* 3.20 = 0.85 3.69 £ 0.92 3.44 = 0.92%** 3.75 = 0.96%**
Convenience of leftover food retum counter 4,07 =0.85 423 +0.79 415+ 0.82" 3.10+0.90 3.77 £ 0.92 3.44 = 0.96%** 3.80 = 0.96%**
Space of dining tables 3.68 = 0.95 3.99 = 1.01 3.83 = 0.99* 2.93 + 0.96 3.49 = 1.11 3.21 = 1.07%%* 3.53 + 1.08%**
Drinking water supply 3.42 + 1.06 4.27 =0.75 3.84 = 1.07#** 3.17 £ 0.84 3.07 £1.23 3.12 + 1.05" 3.49 = 1.09%**
Heating and air conditioning system 3.77 £ 0.88 413 =0.84 3.95 + 0.88** 3.02 = 0.97 3.48 = 0.99 3.25 = 1.01#** 3.61 = 1.00%**
Food sanifation 3.81 =£0.74 431 +0.70 4,06 = 0.76%** 2,61 =0.81 3.59 = 0.89 3.10 = 0.98%*** 3.59 = 1.00%**
Safe and sanitary food preparation 3.88 +0.82 4.29 +0.80 4.08 = 0.83*** 2.66 +0.92 3.65 + 0.93 3.16 = 1.05%** 3.63 + 1.05%*x*
Quality of ingredients 3.74 £0.80 433 +=0.72 4.04 = 0.87#xx* 2.56 = 0.86 3.52 = 0.99 3.04 = 1.05%*x* 3.55 = 1.06%*x*
Foodservice operations 3.78 = 0.68 4,14 +0.70 3.96 + 0.771*** 2.79 = 0.70 3.57 = 0.82 3.18 + 0.85%%** 3.58 + 0.87***
Information dissemination 3.89 = 0.79 433 +0.78 417 = 0,87 %** 291 +0.88 3.59 = 0.93 3.25 = 0.96%*** 3.69 = 0.99%**
Consideration of feedback from students 3.18 £ 0.91 3.76 = 0.93 3.47 = 0.96%** 2.17 =0.87 3.14=1.05 2,66 = 1.08%** 3.07 = 1.10%**
Hospitality 3.86 = 0.99 4.07 = 1.06 3.96 + 1,03 263 +1.12 3.62+1.12 3.12 = 1.22%** 3.55 + 1.20%**
Neat and clean staff uniform 418 = 0.84 439 +0.73 4,28 + 0.79" 3.44 = 0.85 3.93 =0.87 3.69 = 0.89%** 3.99 = 0.89%**
Menu 3.62 = 0.68 412 = 0.69 3.87 = 0.73%xx* 2.36 = 0.67 3.25+0.94 2.81 = 0.93%xx* 3.35 = 0.99%xx*
Variety 3.98 +0.73" 4.36 £ 0.77 417 £ 0.77%%* 229 +0.91 3.06 +1.12 3.056 = 1.07%** 3.62 = 1.08%**
Individual portion size 3.67 £ 0.94 4.21 =0.80 3.94 = 0.97%** 2.30 = 1.01 3.14 +1.20 2,72 = 1.18%** 3.34 = 1.27%%x*
Food temperature 3.74 +0.83 4,20 + 0.80 3.97 + 0.84%** 2.76 +0.88 3.49 = 1.03 3.12 + 1,02%%* 3.56 = 1.03***
Balance in food color 3.40 = 0.90 3.97 =098 3.68 = 0,98%*** 3.68 = 0.98 3.68 = 0.98 2.67 = 1.09%** 3.19 = 1,15%**
How often fruits are served 3.47 = 1.09 3.92+1.17 3.69 = 1.171** 2.09 = 1.03 324 +1.15 2.67 = 1.23%** 3.19 = 1.28%**
How often seasonal special dishes are served 3.49 = 1.01 4,07 = 0.97 3.78 = 1.03*** 2.09 = 0.97 3.09+1.12 2.59 + 1.16%*** 3.20 = 1.24%**
Taste of food 3.46 = 0.80 4.08 = 0.89 3.77 = 0.90%xx* 2.35+0.82 3.03=1.11 2.69 = 1.03%x* 3.24 = 1.10%=x*
Well-seasoned 3.567 +£0.88 4,10 = 0.98 3.83 = 0,97%** 251 =0.92 3.08 = 1.21 2.80 = 1.17%** 3.33 = 1.16%**
Balance between side dishes 3.36 + 0.92 4.06 = 0.98 3.71 = 1.07%** 2.20 = 0.91 299 =1.14 259 + 1.10%** 3.16 = 1,19%**
Score 3.70 = 0.58 416 = 0.61 3.93 = 0.64%xx* 2.68 = 0.59 3.41 =0.79 3.04 = 0.78%+*x* 3.50 = 0.84%**x*

1) Mean + SD; score +5 was assigned for ‘very satisfied’, +4 for ‘somewhat satisfied’, +3 for ‘neither satisfied nor dissatisfied’, +2 for ‘somewhat dissatisfied” and +1 for ‘very

dissatisfied’

2) ttest by progrom implementation status, ***: p<0.001, **: p<0.01, *: p<0.05, NS: Not significant
3) tfest between middle and high school students, ***: p<0.001
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FoHAelA 32 Fe dish W) v (45) o)1 o
< FAEALE 52 AAxE (4.08), A A= AFA
(4.04), 2 WixIs=A (4.04), E]2]t) HelAd (4.15),
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Table 6. Comparison of perception and satfisfaction of students on school foodservice according to the implementation status of

student participation program in serving school meals

Not implemented Implemented Total
Recognition Satisfaction Satisfaction Satisfaction
- - p-value - - p-value - - p-value
low”  Medium  High Low Medium  High Medium  High
Middle school students (n=180)
Low 31(57.4)" 18(33.3) 5( 9.3) 10(32.3) 12(38.7) 9(29.0) 41 (48.2)" 30(35.3) 14(16.5)
Medium 7(36.8) 7(36.8) 5(26.3) 0.036? 5(21.7) 7(30.4) 11(47.8) 0.031¥ 12(28.6) 14(33.3) 16(38.1) 0.000¥
High 4(23.5) 7(41.2) 6(35.3) 3(83) 9(25.0 24(66.7) 7(13.2) 16(30.2) 30 (56.9)
Total 42 (46.7) 32(35.6) 16(17.8) 18(20.0) 28(31.1) 44 (48.9) 60(33.3) 60(33.3) 60(33.3)
High school students (n=172)
Low 28 (59.6)" 13(27.7) 6(12.8) 4(20.0" 9450 7(350 32(47.8) 22(32.8) 13(19.4)
Medium 17 (63.00 9(33.3) 1(3.7) 0.068% 3(120) 8(32.0) 14(56.0) 0.406® 20(38.5) 17(32.7) 15(28.8) 0.000%
High 3(256.00 5(41.7) 4(33.3) 4(9.8) 12(29.3) 25(61.0) 7(13.2) 17(32.1) 29(54.7)
Total 48 (55.8) 27(31.4) 11(12.8) 11(12.8) 29(33.7) 46(53.5) 59(34.3) 56(32.6) 57(33.1)
1) n (%)

2) p-value from Fisher's exact test
3) p-value from chi-squared test, ***: p<0.001
4) Low: 1% tertile, medium: 2™ fertile, high: 3" tertile
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SH9I0H(p<0.05). TESAE 2 AL QNI 3 o JRRAZE fOshE Qgkor, A% B8 155l
5% MEE} 5 4P0] 9 RSO (p.001), A i - olSHLE AR} folaAE skar.

A% G-g-etus} v|&-g8h 7oA At =5
Tt =2 S Rol7lE siglou felsE ekt 5. %uga HEES gAEM HEHy

T2 QA e} F2] FA T ko] AduuAE v ALY 5 e st o] AAREARI o)
Table 73} o] & - 1580 AAolM r=0.4102% v  F&FS v]A= FAEA F99 JFHS gotaly] S5t
T Aresh ko AR BAAtH(p<0.001). Al 283t 3]RAE AAISE A= Table 83 2t P2 =91
W (r=0.245, p<0.01) 7} A% B]&E-8hw (r=0.455, p< A% g F5o) AAQlo] T - 15 s SR
0.00D) el vlal] AHTAZE A Yepsk=d], o1& stugd o] T3 ARl 3202 > F2A e > F218k
2 HA FEAS AE &85t (r=0.331, p<0.00) 8k 8] o] o= ule- fo) ek A S 7HEIthH(p<0.001). SHEHY
881 (r=0.378, p<0.00) ol|A A=} W5wke) A A EQuA| s &85 H$- S e s AYshe g7
AT v)=st FEolar, 1S AE njggsty nprlo] FEtaelMe AR > AREE > F2gto] A
= AAIATF r=0.354 (p<0.001), A% &= r= o] ki, Wi S m A s F8o] WIEEE +0.269 =
0.118 (p<0.00) & A% v]&g 15t s] JadtAzt vl 7 ¢ Qs 2o 2 Yebstth s ghaer = Alsgg-
=7 YEbstth S84 (r=0.409, p<0.001) 0] 158 > F2AGAuA > F28E > Faldo] T ek Ayuis
(r=0.341, p<0.00D) ol vlal| & F<] aAatAlE vehll = veht Fstas) g 52 -@A0 24, J2418, F2120
Aok AAHAE AEE AR ul G r=0.383 9 AyElo] A Yelgt) 158t shnja =g
(p<0.001), o83 r=0.449 (p<0.001) 2 Ypeptort,  wAL &80 diEo] 1 ol =5-u|AE &80 J2ut
AL &8t o] oA st IS HolA] 9% FEE +0.4667 =Y T Sl A 0% YERt

Table 7. Correlation coefficients of perception and satisfaction of students on school foodservice according to the implementation
status of student participation program in serving school meals

Middle school students High school students Total
Not Not Not
implemented Imp(lr?r_nqeor;’red SH%_[;?T implemented Imp(lr?r_ngeér;’red S(u]b;;(]j implemented Im;()rlwe_r??g;ed Tofal
(n=90) B (n=86) B (n=176) B
Male (206) 0.291M%2 0.322%* 0.316%** 0.504 % 0.040'® 0.343%#%  (,534%%** 0.168" 0.383%**
Female (146) 0.352% 0.355"% 0.544%:%* 0.057" 0.242" 0.338%** 0.267* 0.395%:#* 0.44Q%*
Total 0.378##* 0.3371%#%%  0,40Q%** 0.354%:* 0.118%#%  0.341***  (0.455%** 0.245%* 0.471Q%**
1) Pearson’s correlation coefficient
2) ***: p<0.001, ** p<0.01, *: p<0.05 NS: Not significant
Table 8. Regression analyses results with 5 dependent quality attribute variables on school foodservice overall satisfaction
Not implemented Implemented Middle school High school students Tofal
(n=176) (n=176) students (n=180) (n=172)

B-value Sig B-value Sig B-value Sig B-value Sig B-value Sig
Dependent variables= level of overall safisfaction with school foodservice

Program
(Implemented: 1, Not implmented: 0)

Foodservice enviionment  0.041 0.551 0.039 0.566 0.291 0.002 -0.019 0.810 0.045 0.470

0.269 0.001 0.466 0.000 0.283 0.000

Food sanitation 0.097 0.253 0.025 0.751 0.020 0.819 0.058 0.503 0.096 0.132
Foodservice operations 0.239 0.001 0.320 0.000 0.180 0.019 0.442 0.000 0.353 0.000
Menu 0.251 0.004 0.309 0.005 0.107 0.322 0.210 0.046 0.293 0.000
Taste of food 0.304 0.000 0.234 0.003 0.186 0.005 0.307 0.000 0.251 0.000
R?=0.702 R?=0.703 R?=0.572 R?=0.750 R?=0.749
F=80.223 F=80.610 F=38.542 F=82.565 F=171.401

p=0.000 p=0.000 p=0.000 p=0.000 p=0.000
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