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Importance, Performance, and Satisfaction of Middle School
Foodservice Hygiene

Yeo—Kyeong Kim

Graduate School of Education

Pukyong National University

Abstract

The purpose of this study is to survey the importance, performance, and satisfaction
of middle school foodservice hygiene in Busan. In order to present the results as basic
data for the improvement of foodservice environments and the enhancement of the
quality of foodservice. In this study,-questionnaires, were conducted on 1,000 students
consisting of 100 students in each of 10 middle schools in Busan. 949 of the
questionnaires were collected (return rate; 94.9%). 826 were used in statistical analyses
excluding those that were written falsely. This study was conducted from December 1

to December 21.

The mean score of importance was 4.08/5.00. By each area, the score of / food
hygiene, equipment hygiene, environment hygiene, employee hygiene and personal
hygiene was 4.47, 425, 4.19, 408 and 3:81, respectively.

The mean score of performance ~was 73:64/5.00. By each area, the score of food
hygiene, equipment hygiene, environment hygiene, personal hygiene, and employee
hygiene was 3.80, 3.74, 3.71, 3.60 and 3.38, respectively.

The mean score of gap was -043. By each area, the score of employee hygiene,
food hygiene, equipment hygiene, environment hygiene and personal hygiene was —0.65,
-0.65, -0.50, 047, and -0.21, respectively.

Female showed significantly(p<0.001) higher scores of importance than male. Male
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showed higher scores of performance than female but the differences were not
significant. Female showed significantly(p<0.001) higher scores of gap than male. The
first and second grade students showed significantly(p<0.001) higher scores of
importance than the third grade students. The first grade students showed
significantly(p<0.001) higher scores of performance than the second and third grade
students. The second and third grade students showed significantly(p<0.001) higher
scores of gap than the first grade students. The meal service in dinning rooms
showed significantly(p<0.001) higher scores of importance than in classrooms, meal
service in dinning rooms showed significantly(p<0.001) higher scores of performance
than in classrooms. Meal service in classrooms showed significantly(p<0.001) higher
scores of gap than in dinning rooms. Students+employees showed significantly(p<0.001)
higher scores of importance than students or employees. Employees and
students+employees showed significantly(p<0.001) higher scores of- performance than
students. Students showed significantly(p<0.001) higher scores-of gap than employees
or students+temployees.

The grid diagram of the importance and performance scores of the entire students
was analyzed and according to the results the areas(2 area) where importance scores
were high but performance 'scores were low included ‘comfortable atmosphere in
diningroom’, ‘cleanliness of tray’, ‘tray drying’, ‘cleanliness around rubbish bins, and
‘cleanliness of employee’ ‘clothes’. The 2 area included ‘cleanliness of tray’ and 'tray
drying’ corresponded to meal service -in dinning rooms. The .2 .area included
'comfortable atmosphere in diningroom’, “cleanliness of tray’, and -cleanliness around
rubbish bins ’corresponded to meal service in classrooms. Therefore the equipment
hygiene should be improved in meal service in classrooms or dinning rooms.

In the area of satisfaction with school hygiene, male showed significantly(p<0.01)
higher scores than female and the first grade students showed significantly(p<0.01)
higher scores than the second and third grade students. Meal service in dinning rooms

showed significantly(p<0.01) higher scores than in classrooms and students+employees
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showed the highest scores followed by employees and students in order of precedence
with significant differences(p<0.001). Satisfaction and importance, performance showed
positive correlations indicating that satisfaction is affected by importance and
performance.

As the area of hygiene that must be improved the most in school foodservice, food
hygiene was selected by the highest percentage of the respondents at 32.0% followed
by personal hygiene at 23.4%, environment hygiene at 17.6%, equipment hygiene at
135%, and employee hygiene at 13.5%.

Based on the results of this study, the fact that dinning rooms are appropriate places
for foodservice in terms of foodservice environments and hygiene can be seen.
Therefore, meal service places should be changed to student dinning rooms through
support by the government and the private sector with budgets. Foodservice hygiene
should be improved through customized education of students “in. charge of meal
service and food hygiene, equipment hygiene, and environment hygiene. should be

intensively managed.
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Table 1. Schools operating the school lunch.

Elementary School

Middle School

High School

Special School

Total ?mperai Rate Total ?noperai Rate Total inoperat Rate Total ?mpetat Rate
ion ion ion ion
2000 5,292 5,286 99.9 2,731 1,545 56.6 1,957 1,853 94.7 129 124 96.1
2001 5,346 5,343 99.9 2,774 2,010 72.5 1,969 1,915 97.3 134 126 94.0
2002 5,422 5417 99.9 2,810 2,492 88.7 1,995 1,951 97.8 136 129 94.9
2003 5,488 5,479 99.8 2,953 2,736 92.7 2,030 1,998 98.4 138 130 94.2
2004 5,580 5,572 99.9 2,890 2,829 97.9 2,078 2,052 98.7 141 133 943
2005 5,673 5,665 99.9 2,936 2,906 99.0 2,094 2,074 99.0 142 135 95.1
2006 5,744 5,744 100.0 3,001 2,979 99.3 2,142 2,127 99.3 143 136 95.1
2007 5,791 5,791 100.0 3,035 3,021 99.5 2,166 2,155 99.5 144 139 96.5
2008 5,823 5,823 100.0 3,080 3,076 99.9 2,191 2,181 99.5 149 145 97.3
2009 5,830 5,830 100.0 3,106 3,104 99.9 2,226 2,222 99.8 150 147 98.0
2010 5,859 5,859 100.0 3,131 3,130 100.0 2,256 2,253 99.9 150 147 98.0
2011 5,888 5,888 100.0 3,155 3,154 100.0 2,285 2,283 99.9 155 152 98.1
2012 5,897 5,897 100.0 3,162 3,162 100.0 2,305 2,305 100.0 156 156 100.0

Ministry of Education,

TSchools operating the school lunch, 2012,
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Table 2. Food- borne disease outbreaks school

School
Year Total
Total Self-operated Contract managed
Case 259 70 24 46
2006
Person 10,833 6,992 1,994 4,998
Case 510 57 36 21
2007
Person 9,686 3,101 2,308 793
Case 354 39 33 6
2008
Person 7,487 2,983 2,533 450
Case 228 39 27 12
2009
Person 5,999 2,716 1,496 1,220
Case 271 38 30 8
2010
Person 7,218 3,390 2,770 620
Case 249 30 y 3
2011
Person 7,105 2,061 1,648 413
Case 266 54 51 3
2012
Person 6,058 3,185 2,851 334

Ministry of Food and Drug Safety TFood and-Drug Statistical Yearbook, 2013,
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V. 4723

1. 4ALE

Aol SHe A 826 9 UWHALEES Table 3o AlAsksAth A9
Ao ekl 657% , o8k 34.3% ol shde 18hd 33.8%, 28
33.2%, 38 33.1% ot wiAFE= AdulA 55.2%, A n)2]44.8%
ofAN AN A 466%, AU FTAEY 433%, FEFTAHE10%

= uERst

Table 3. General characteristics of subjects

Characteristics N(%)
Male 543 (65.7)
Gender
Female 283 (34.3)
i 279 (33.8)
Grade 4 274 (33.2)
3t 273 (33.0)
Place Classroom 370-(44.8)
for meal service  py;ihor00m 456 (55.2)
Student 385 (46.6)
Employee
for meal service Employee 83 (10.0)
Student+
Employee 358 (43.4)
826 (100.0)

_17_



2. S18B7F =74 A= HF

E oAqe] Mo tiek A3% 5 Cronbach’s alpha(g)at=S A+
T8E A o F*H2 0930]a,
Q9 4 FHE 08 o] oA}t AHEL] HA o FHS 0940l 7+ Q2

el e 0.8 o)A oAt} o] Nunnelly(1967)7F A A g 0.70 =5

L

i\
rol
IR
i)
i
>
=5
2 (@)
>~
2
2
>
ol
ol
32
. o

Table 4. Reliability coefficient of importance and performance

Cronbach's alpha( g ) Total
Personal hygiene 0.85
Food hygiene 0.90
Importance Environment hygiene 0.82 0.93
Equipment hygiene 0.86
Employee hygiene 0.91
Personal hygiene 0.87
Food hygiene 0.93
Performance Environment hygiene 0.87 0.94
Equipment hygiene 0.85
Employee hygiene 0.91
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Table 5. Mean scores for importance, performance, and gap of foodservice hygiene

Importancel) Performance” Gap ¥
Personal hygiene
Washing hand before the meal 3.92+0.96 3.30£1.00 -0.61£1.02
Washing hand by the hand washing method 3.35+1.02 2.96+1.04 -0.38+1.04
Do not wander around or go to toilet during the meal 3.62+1.05 3.79+£1.05 0.16£1.16
Do not cough and sneeze to food 4.40+0.83 4.09+0.94 -0.30£1.02
Cleaning up the after finishing the meal 3.98+0.88 3.77£0.99 -0.20£1.03
Do not talk when meal served 3.33£1.14 3.16£1.16 -0.16£1.28
Do not touch the tray before meals is served 3.93+0.94 3.80+£0.98 -0.13£1.11
Do not touch the tableware (ladle, spatula, tongs) before meals is served 3.82+0.99 3.82+1.01 0.00£1.10
Keeping clean around the leftover container 3.99+0.88 3.69+1.05 -0.30£1.17
Sub mean 3.81+0.66 3.60+0.73 -0.21+0.68
Food hygiene
No other substance in the food 4.51+0.76 3.75+1.08 -0.75£1.20
Sanitation of food 4.45+0.79 3.86+0.99 -0.59+1.11
Cleanliness of food 4.46+0.77 3.85+0.99 -0.61£1.10
Sub mean 4.4740.71 3.82+0.96 -0.65+1.04

(continued)
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Importancel) Performance”
Environment hygiene
Comfortable atmosphere in diningroom 4.12+0.95 3.62+1.04 -
Well ventilated 3.97+0.87 3.71£0.98 -
No noxious insects 4.45+0.80 3.82+1.01 -
Cleanliness of meal service stand 4.34+0.80 3.74+0.97 -
No odor of the food in classroom 4.07+0.87 3.67+0.98 -
Sub mean 4.1940.66 3.71£0.81 -
Equipment hygiene
Cleanliness of tray 4.32+0.89 3.51£1.12 -
Tray drying 4.14+0.93 3.60+1.13 -
Cleanliness of tableware (ladle, spatula, tongs) 4.36+0.76 3.95+0.89 -
Tongs were separated by side dish case 4.25+0.89 4.06+£0.91 -
Cleanliness around rubbish bins 4.15+0.92 3.56+1.09 -
Sub mean 4.2540.71 3.74+0.82 -
Employee hygiene
Cleanliness of employee' clothes(outfit) 4.20+0.88 3.63£1.12 -
Wearing sanitary gown, cap, apron 3.99+1.04 3.40+1.32 -
Wearing sanitary mask 3.93£1.10 3.07+£1.36 -
Wearing sanitary gloves 4.06+1.03 3.42+1.35 -
Sub mean 4.04+0.91 3.38+1.16 -
Mean 4.08+0.56 3.64+0.69 -
Mean=SD

! 2GScale score : 1( never important, very poor) — 5(very important, very good)

¥ GAP= Performance - Importance
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Table 6. Importance of foodservice hygiene by gender and grade

Gender Grade
Male Female t- value " n 3¢ F- value
Personal hygiene
Washing hand before the meal 3.94+0.99 3.87+0.91  0.96(0.335) 415£091°  3.97+0.86°  3.63+1.04" 20.92(0.000)
Washing hand by the hand washing method 3.39+£1.05 3.2840.97  1.44(0.150) 3.58£1.01°  3.4140.93°  3.06+1.05" 19.08(0.000)
Do not wander around or go to toilet during the meal 3.67£1.09 3.53+0.96  1.82(0.069) 3.8241.04°  3.6141.01°  3.42+1.05° 10.18(0.000)
Do not cough and sneeze to food 4.42+0.84 4.37+0.82 0.88(0.379) 456£0.77  432+0.87"  4.3240.83" 7.81(0.000)
Cleaning up the after finishing the meal 3.9740.93  4.00+0.77 ~ -0.40(0.689) 4.1240.87%. 3.99+0.83"  3.83£091° 7.69(0.000)
Do not talk when meal served 3.34+1.18 " 3.31£1.07  0.36(0.717) 3511170 3.33£1.08°  3.13£1.15" 7.57(0.001)
Do not touch the tray before meals is served 3.9240.98  3.94+0.86  0.23(0.820) 4.06+0.95"  3.96£090°  3.7740.95" 6.73(0.001)
Do not touch the tableware before meals is served 3.78+1.02) 3.88+0.92 1.31(0.189) 3.96£0.94° 3.86+0.94"  3.63+1.05" 8.36(0.000)
Keeping clean around the leftover container 4.00+£0.91  3.98+0.81  0.36(0.721) 4.14£0.90°  4.02+40.80° 3.82+091° 9.36(0.000)
Sub mean 3.83+0.69 © 3.79+0.59  0.74(0.459) 3.99£0.65° ' 3.83£0.60° 3.61+0.67" 23.13(0.000)
Food hygiene
No other substance in the food 4.44+0.80++4.63£0.66  3.43(0.001) 4.57+0.71 4.46+0.78  4.49+0.80 1.54(0.215)
Sanitation of food 4.3940.82.. 4.59£0:71  3.44(0.001) 4.49+0.79  4.41+£0.80  4.46+0.79 0.61(0.542)
Cleanliness of food 4.39+0.80 4.59+£0.70  3.49(0.001) 4.53+0.73 4.39+0.81 4.47+0.77 2.16(0.116)
Sub mean 4.4140.73  4.60£0.64  3.77(0.001) 4.5340.68  4.42+0.72  4.47+0.72 1.56(0.211)
(continued)
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Gender Grad
Male Female t- value . 2" 3

Environment hygiene

Comfortable atmosphere in diningroom 4.06+£0.98 4.23+0.87  2.50(0.012) 4.19+0.93 4.06£0.97  4.10+0.

Well ventilated 3.934£0.89  4.05+£0.83  1.85(0.064) 4.05+0.86 3.98+0.84  3.89+0.

No noxious insects 4.37+0.84  4.60+0.70  3.86(0.000) 4.52+0.78 44140.84  4.41+0.

Cleanliness of meal service stand 4.24+0.82  4.54+0.70  5.08(0.000) 4.39+0.78 4.2940.84  4.34+0.

No odor of the food in classroom 4.00£0.90 4.20+0.81  3.11(0.002) 4.1340.87 4.0840.84  4.00+0.
Sub mean 4.1240.67 4.3240.62  4.21(0.000) 4.26+0.66 4.16£0.69  4.15+0.
Equipment hygiene

Cleanliness of tray 4.2340.92  4.50+0.80  4.05(0.000) 4.35+0.94 4.3140.86  4.31+0.

Tray drying 4.08£1.00 4.26+£0.76  2.70(0.007) 424+0.88°  4.19:091°  4.000.¢

Cleanliness of tableware 4.2840.80 4.51£0.63  4.07(0.000) 4.40+0.77 4.3740.73  4.31%0.

Tongs were separated by side dish case 4.15£0.94  4.45+£0.73  4.62(0.000) 4.27+0.93 4.33+0.78  4.15+0.

Cleanliness around rubbish bins 4.07£0.96  4.32+0.81  3.86(0.000) 4.18+0.94 4.16£0.93  4.12+0.
Sub mean 4.16£0.75 4.41£0.59  4.75(0.000) 4.29+0.71 4.2840.71  4.18+0.
Employee hygiene

Cleanliness of employee' clothes(outfit) 4.11£0.92 4.36+0.78  3.83(0.000) 4.26+0.89 4.16+0.87  4.17+0.

Wearing sanitary gown, cap, apron 3.88+£1.12 +4.20+0.84  4.16(0.000) 4.07£1.07°  4.06£0.99°  3.831.

Wearing sanitary mask 3:.80£1.17 4.18+£0.90  4.68(0.000) 3.94+1.11 3.97£1.09  3.88+l

Wearing sanitary gloves 3.95£1.10 4.26+0.83  4.21(0.000) 4.16£1.03°  4.09£1.01"  3.92:+1(
Sub mean 3.94+0.96 4.25+0.75 = 4.76(0.000) 4.114£0.92 4.0740.89  3.95+0.
Mean 4.03£0.60 4.18+0.48  3.37(0.001) 4.18+0.59°  4.09£0.55°  3.98+0.

Mean+SD Scale score :11( never important) — 5(very important )

abc

) Superscripts with different alphabets in a row ‘are significantly different by Duncan’s multiple range test
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Table 7. Importance of foodservice hygiene by place and employee for meal service

Place for meal service Employee
Classroom Diningroom t- value Student Employee ES tudent+ F -value
mployee
Personal hygiene
Washing hand before the meal 3.97+0.99 3.8740.94  1.53(0.127) 3.96£1.01°  3.60£0.92°  3.9440.91° 5.08(0.006)
Washing hand by the hand washing method 3.40+1.08 3.30+0.97  1.39(0.164) 3.39£1.09 3.13+0.82 3.35£0.98  2.30(0.101)
Do not wander around or go to toilet during the meal 3.64+1.07 3.61£1.03  0.36(0.719) 3.64+1.09 3.60+0.96 3.61£1.03  0.08(0.919)
Do not cough and sneeze to food 4.41+£0.84 4.39+0.82  0.30(0.765) 4.40+0.87 4.36+0.74 4.42+0.81 0.21(0.810)
Cleaning up the after finishing the meal 3.99+0.89 3.97+0.86 - 0.42(0.676) 4.00£0.91" 3.7340.88"  4.01+0.83° 3.69(0.025)
Do not talk when meal served 3.43+1.16 3.25+1.12  2.30(0.022) 3424117 2.98£1.05  3.31£1.11° 5.20(0.006)
Do not touch the tray before meals is served 3.91+0.98 3.94+0.91 0.40(0.686) 3.91+1.00 3.83+0.85 3.97+£0.90  0.89(0.411)
Do not touch the tableware before meals is served 3.75+1.05 3.87+0.93  1.81(0.071) 3.7541.05° 35540.84°  3.9540.93% 7.06(0.001)
Keeping clean around the leftover container 4.02+0.91 3.97+£0.85  0.78(0.434) 4.02+0.93 3.83+0.85 4.00+0.83  1.71(0.181)
Sub mean 3.84+0.71 3.80+£0.61  0.85(0.391) 3.8320.73° | 3.6240.56'  3.84+0.58 3.96(0.019)
Food hygiene
No other substance in the food 4.43+0.82 4.57£0.70  2.60(0.009) 4.4340.84 4.4940.70 4.59+0.67  4.11(0.065)
Sanitation of food 4.38+0.84 4.51+0:74 2.36(0.019) 4.38+0.87 4.48+0.66 4.534£0.72  3.31(0.050)
Cleanliness of food 4.37+0.83 4.5440.71  3.16(0.002) 437£0.85"  4.5040.65"  4.55+0.70° 5.41(0.005)
Sub mean 4.39+0.76 4.5440.66  2.94(0.003) 4394078 4494059  4.56+0.64° 4.96(0.007)
(continued)
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Place for meal service Employee
Classroom Diningroom t- value Student Employee Sr;u&%r;};
Environment hygiene
Comfortable atmosphere in diningroom 4.00+0.99 4.22+0.90  3.35(0.001) 4.00£1.00"  4.00£0.91"  4.27+0.87
Well ventilated 3.91£0.92 4.03£0.83  1.91(0.056) 3.91+0.93 3.89+0.69  4.06+0.8:
No noxious insects 4.40+0.82 4.494£0.79  1.65(0.098) 4.40+0.83 4.3840.76  4.52+0.7
Cleanliness of meal service stand 4.24+0.81 4.4240.77  3.21(0.001) 425£0.83"  43320.76"  4.45+0.75
No odor of the food in classroom 3.98+0.91 4.14£0.84  2.51(0.012) 3.99+0.92 4.01£0.74  4.17+0.8:
Sub mean 4.1140.67 4.26+0.65  3.27(0.001) 4.11£0.69"  4.12+£0.62"  4.29+0.63
Equipment hygiene
Cleanliness of tray 4.24+0.95 4.39+0.84  2.52(0.012) 423+0.96"  4.20+£0.88"  4.46+0.79
Tray drying 4.02+1.01 4.2440.83  3.31(0.001) 4.03£1.01°  4.09+0.82"  4.28+0.83
Cleanliness of tableware 4.32+0.79 4.40+0.73  1.51(0.131) 431£0.79° 4265071 4.440.72
Tongs were separated by side dish case 4.09+0.98 4.38+0.78  4.66(0.000) 4.10£0.99"  4.21+0.78"  4.43+0.76
Cleanliness around rubbish bins 4.1340.89 4.1740.94  0.59(0.552) 4.13£0.91 4.12+0.87  4.19+0.9:
Sub mean 4.16+0.76 4.3240.65  3.10(0.002) 4.16+0.77"°  4.18+0.67"  4.36+0.63
Employee hygiene
Cleanliness of employee' clothes(outfit) 4.00+0.97 4.35£0.77-. 5.72(0.000) 4032097 4264078  4.36+0.78
Wearing sanitary gown, cap, apron 3.68+1.16 4:24+0.87  7.85(0.000) 371£1.16°  4.1940.84°  4.25+0.87
Wearing sanitary mask 3.69£1.18 4.13+0.98  5.81(0.000) 371£1.18"  4.1840.91°  4.111.00
Wearing sanitary gloves 3.75+1.15 4.31+0.84  8.03(0.000) 3784115  426+0.81° 4314085
Sub mean 3.78£1.02 4.26+0.74!  7.74(0.000) 381£1.02° 4224076 4.26+0.74
Mean 4.01+0.60 4.14+0.52°  3.23(0.001) 4.01+0.62"  4.02+0.49"  4.17+0.50

Mean+SD Scale score : 1( never important). - 5(very important )

abc
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Table 8. Performance of foodservice hygiene by gender and grade

Gender Grade
Male Female t- value 1 2™ 3¢ F- value

Personal hygiene

Washing hand before the meal 3.42+£1.00  3.07+0.96  4.80(0.000) 3.54£0.98°  3.35£0.93°  3.01+1.02" 20.63(0.000)

Washing hand by the hand washing method 3.10+£1.05  2.70+£0.98  5.23(0.000) 3.18+1.02° 3.0140.96°  2.7141.09° 14.81(0.000)

Do not wander around or go to toilet during the meal 3.78£1.07  3.80£1.03  0.16(0.873) 3.92+1.08" 3.73£1.00"  3.71£1.07" 3.27(0.038)

Do not cough and sneeze to food 4.08+0.96  4.13£0.90..-0.72(0.471) 4.25+0.91° 4.01£0.94"  4.02+0.95" 5.61(0.004)

Cleaning up the after finishing the meal 3.78£0.99  3.74+£0.99 = 0.61(0.545) 3.90+0.99°.  3.7540.98"  3.65+0.98" 4.28(0.014)

Do not talk when meal served 3.25+1.15 298+1.14  3.19(0.001) 3.24+1.21 3.16+1.14  3.08+1.12 1.30(0.274)

Do not touch the tray before meals is served 3.78+1:00  3.84£0.93  0.82(0.415) 3.94+0.93° 3.814094°  3.64+1.04° 6.51(0.002)

Do not touch the tableware before meals is served 3.77£1.03 / 3.91+£0.96 1.95(0.051) 3.98£1.01° 3.79+1.017  3.68+0.99" 6.59(0.001)

Keeping clean around the leftover container 3.73+1.04  3.60£1.07 1.64(0:102) 3.84+1.03° 3.60+1.08]  3.61+1.03" 4.81(0.008)
Sub mean 3.64+0.75  3.53+£0.68 2.03(0.043) 3.75:0.71° 3584072  3.4640.73" 11.49(0.000)
Food hygiene

No other substance in the food 3.82+1.04 . 3:62+1.15 2.57(0.010) 40261042 3.63£1.10°  3.60£1.06" 13.64(0.000)

Sanitation of food 391+0.97.  3.76£1.03 1.99(0.047) 413£0.93  3.65+£1.05'  3.79+0.94" 17.47(0.000)

Cleanliness of food 3.89+0.97  3.78+1.04 1.51(0.131) 4132093 3.64+1.04°  3.77+0.94" 18.94(0.000)
Sub mean 3.87+0.93  3.72+1.02  2.18(0.030) 4.09+091"  3.64+1.01°  3.72+0.91° 18.09(0.000)
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Gender Grade

Male Female t- value 1 2™ 3¢
Environment hygiene
Comfortable atmosphere in diningroom 3.70+£1.02  3.48+1.05  2.78(0.006) 3.88+1.01° 3.48+1.02"  3.50+1.04
Well ventilated 3.76£0.99  3.62+0.97  1.94(0.053) 3.9241.01°  3.64£0.92°  3.56+0.98
No Noxious insects 3.87+1.00 3.72+1.03  2.04(0.042) 4.09+0.98°  3.67+1.01°  3.69+1.00
Cleanliness of meal service stand 3.77£0.94  3.67£1.03  1.48(0.140) 3.93£1.00°  3.6240.93"  3.65£0.96
No odor of the food in classroom 3.73+0.98  3.56+0.97 2.47(0.014) 38820977  3.63£0.93"  3.511.01
Sub mean 3.77+£0.79  3.614£0.84  2.64(0.009) 3.95:0.80°  3.6120.77°  3.58+0.83
Equipment hygiene
Cleanliness of tray 3.58+1.12  3.38+1.13  2.43(0.015) 3811157 3.31£1.10°  3.4141.06
Tray drying 3.56+1.18  3.68+£1.02  1.47(0.143) 3.86£1.10°  3.47+1.15°  3.49+1.10
Cleanliness of tableware 3.97+0.89  3.92+0.88  0.63(0.530) 414+0.86°  3.86:0.90'  3.85+0.87
Tongs were separated by side dish case 4.01£0.94 4.15+£0.85  2.13(0.033) 4.2340.90° 3.99+0.89"  3.95+0.93
Cleanliness around rubbish bins 3.70+£1.03  3.28+1.15  5.28(0.000) 378+1.10°  3.38+1.07°  3.51+1.08
Sub mean 3.77+0.84  3.69+0.80  1.22(0.225) 3.96£0.82°  3.61£0.81°  3.640.79
Employee hygiene
Cleanliness of employee' clothes(outfit) 3.62+1.15 = 3.67£1.07  0.60(0.546) 3.80£1.15°  3.52+1.10°  3.58+1.11
Wearing sanitary gown, cap, apron 3.31£1.37 3.57+1.21 2.71(0.007) 3565135 33541.28%  3.28+1.32
Wearing sanitary mask 3.11+1.39  3.01£1.28  1.02(0.309) 3.23£1.39 2.97£1.33  3.02+1.3:
Wearing sanitary gloves 3.39+1.40 3.47+1.27 0.76(0.448) 3.64+1.38 3.30+1.33"  3.3241.33
Sub mean 3.36+1.20  3.43£1.07  0.90(0.366) 3.56£1.19°  3.2941.12°  3.3041.15
Mean 3.67+0.69  3.58+0.68 1.75(0.081) 3.84£0.66°  3.55£0.67"  3.52+0.68

Mean+SD Scale score ' 1( very poor) — B(very good )

abe) Superscripts with different alphabets in a row.are significantly different by Duncan’s multiple range test
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Table 9. Performance of foodservice hygiene by place and employee for meal service

Place for meal service Employee
Classroom Diningroom t- value Student Employee Sg&%@}; F -value

Personal hygiene

Washing hand before the meal 3.46+0.98 3.18+1.00  4.02(0.000) 3.43£41.00°  3.18+0.97°  3.19+0.99° 6.01(0.003)

Washing hand by the hand washing method 3.14£1.07 2.82+1.00  4.48(0.000) 3.14+1.07° 2.81+0.84" 2.81+1.02" 10.39(0.000)

Do not wander around or go to toilet during the meal 3.73£1.05 3.84+1.06  1.52(0.129) 3.72+1.07 3.86+0.93 3.85£1.06 1.58(0.207)

Do not cough and sneeze to food 4.00+0.95 4.17+0.92.-2.47(0.014) 3.99+0.98 4.18+0.87 4.18+0.89 4.34(0.068)

Cleaning up the after finishing the meal 3.81+£0.94 3.73£1.02 1.16(0.247) 3.80+0.97 3.78+£0.91 3.74£1.03 0.34(0.709)

Do not talk when meal served 3.24+1.14 3.10+1.16  1.72(0.087) 3.23+1.17 3.00£1.07 3.12+1.16 1.88(0.153)

Do not touch the tray before meals is served 3.72+0.99 3.86+0.96 2.15(0.032) 3.72+1.00 3.81+0.78 3.88+0.99 2.62(0.074)

Do not touch the tableware before meals is served 3.63+1.07 3.9740.93  4.93(0.000) 3.63£1.09° 3774091  4.03+0.90° 14.60(0.000)

Keeping clean around the leftover container 3.57£1.10 3.78£1.00  2.84(0.005) 3.57+1.10° 3.8340.79°  3.78£1.04" 4.53(0.011)
Sub mean 3.59+0.78 3.61+0.68  0.42(0.672) 3.58+0.80 3.58+0.62 3.62+0.67 0.36(0.698)
Food hygiene

No other substance in the food 3.57¢1.14 3.90+1.01  4.36(0.000) 3.58+1.15° . 3.80:0.86°  3.9241.03° 9.41(0.000)

Sanitation of food 3.66+1.05 4.01£0.91  5.13(0.000) 3675106  3.96£0.84"  4.0420.90° 13.63(0.000)

Cleanliness of food 3.65+1.03 4.01£0.93  5.33(0.000) 3.65£1.04°  3.9240.83°  4.04£0.94° 14.94(0.000)
Sub mean 3.63+1.02 3.98+0.88  5.21(0.000) 3.63£1.04°  3.89£0.79°  4.00£0.88" 13.90(0.000)
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Place for meal service Employee
Classroom Diningroom t- value Student Employee Sr;u&%r;t;
Environment hygiene
Comfortable atmosphere in diningroom 3.47£1.05 3.75+1.01 3.93(0.000) 3474107 3.55¢1.02°  3.80+0.98"
Well ventilated 3.55+0.98 3.83+0.97 4.09(0.000) 3.56£1.00°  3.61£0.94"  3.89+0.95
No Noxious insects 3.64+1.08 3.96+0.94 4.59(0.000) 3.65+1.10°  3.7240.80"  4.0240.93"
Cleanliness of meal service stand 3.48+0.98 3.94+0.91 6.93(0.000) 3.5041.01°  3.69+0.83"  4.00£0.89°
No odor of the food in classroom 3.48+1.00 3.83+0.93 5.06(0.000) 349+1.02° 3712077  3.86£0.95°
Sub mean 3.5340.83 3.87+0.77 6.05(0.000) 3.5440.85"  3.66£0.69" 3.9240.76
Equipment hygiene
Cleanliness of tray 3.28+1.21 3.70+1.02 5.31(0.000) 33141.23"  3.66+0.80°  3.70+1.03°
Tray drying 3.25+1.19 3.89+0.99 8.37(0.000) 330£121° 35740957  3.93+0.98"
Cleanliness of tableware 3.80+0.95 4.07+0.82 4.34(0.000) 3.81£0.96° 3.81+0.85" 4.13+0.78"
Tongs were separated by side dish case 3.82+0.98 4.25+0.81 6.72(0.000) 3.84£1.00° 4.07£077°  4.28+0.79
Cleanliness around rubbish bins 3.54+1.07 3.58+1.11 0.54(0.591) 3.54£1.09  3.55£0.97  3.58+1.12
Sub mean 3.54+0.86 3.90+0.75 6.34(0.000) 3.56£0.88" 3.73£0.70"  3.93+0.74
Employee hygiene
Cleanliness of employee' clothes(outfit) 3.19£1.17 3.99+0:94 10.81(0.000) 323+1.19°  3.91£092° 4.01+£0.93°
Wearing sanitary gown, cap, apron 2.70+1.34 3.97£1.00 15.47(0.000) 276£1.36"  4.09+0.86"  3.93+1.03°
Wearing sanitary mask 2:62+1.34 3.44+1.26 9.02(0.000) 2.67£136"  3.74+1.11°  3.35+1.28
Wearing sanitary gloves 2.74+1.37 3.97+1.06 14.52(0.000) 2.80£1.40°  4.08+0.82°  3.93+1.10"
Sub mean 2.82+1.20 3.84+0.89 14.08(0.000) 2.87£122°  3.96+0.77°  3.8140.90"
Mean 3.45+0.73 3.79+0.61 7.21(0.000) 3.46£0.74°  3.7240.56°  3.81+0.60°

Mean=SD Scale score i 1( very'poor) — 5(very good )

abc
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Table 10. Gap of foodservice hygiene by gender and grade

Gender Grade
Male Female t- value 1 2™ 3¢ F- value

Personal hygiene

Washing hand before the meal -0.51£1.02  -0.79+0.98  3.78(0.000) -0.60+0.96 -0.61£1.00 -0.62+1.09 0.02(0.981)

Washing hand by the hand washing method -0.28+1.07  -0.57+0.95  3.83(0.000) -0.39+1.03 -0.40+1.06 -0.35+1.03 0.23(0.798)

Do not wander around or go to toilet during the meal 0.11£1.19 0.26+£1.09  1.79(0.074) 0.09+1.23 0.12+1.16 0.28+1.08 2.12(0.121)

Do not cough and sneeze to food -0.34£1.07  -0.23+0.91 - 1-37(0.170) -0.31£1.06 -0.30+1.09 -0.29+0.90 0.01(0.987)

Cleaning up the after finishing the meal -0.18+1.05 .~"-0.25+0.98  0.91(0.364) -0.21+£0.99 -0.23+1.02 -0.17+1.08 0.25(0.783)

Do not talk when meal served -0.08£1.31 =~ -0.3241.19  2.59(0.010) -0.27£1.29 -0.16£1.26 -0.06+1.27 1.91(0.149)

Do not touch the tray before meals is served -0.15+1.17 ~ -0.10+L.00 0.61(0.543) -0.11+1.09 -0.15+1.10 -0.14+1.15 0.08(0.925)

Do not touch the tableware before meals is served -0.01+1.14  0.035£1.04 0.62(0.538) 0.025+1.08 -0.06£1.07 0.05£1.16 0.90(0.408)

Keeping clean around the leftover container -0.27+1.14  -037+1.22 1.21(0.228) -0.29+1.12 -0.41+1.19 -0.20£1.20 2.34(0.097)
Sub mean -0.19£0.70  -0.26+0.63  1.44(0.149) -0.23+0.66 -0.24+0.71 -0.17+0.66 0.83(0.437)
Food hygiene

No other substance in the food -0.61+1.14 =« -1.01+£1.29  4.53(0.000) 0.54+1,03° . 0.83%132°  0.88£1.23" 6.54(0.002)

Sanitation of food -0.47£1.08  -0.82+1:11 . 4.28(0.000) 0.36:0.88>" 0.76£126"  0.67+1.11" 10.12(0.000)

Cleanliness of food -0.50+£1.06  -0.81+1.13  3.85(0.000) 0.39£0.93°  0.75:1.24"  -0.69+1.06" 8.69(0.000)
Sub mean -0.53+0.99  -0.88+1.10  4.63(0.000) 043£0.84°  0.77+1.19"  0.75+1.03" 9.59(0.000)

(continued)
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Gender Grade
Male Female t- value 1 2" 3¢

Environment hygiene

Comfortable atmosphere in diningroom -0.36£1.20 -0.74£1.20  4.36(0.000) 0.30+1.09” -0.57+1.23" -0.60+1.29

Well ventilated -0.17£1.15 -0.43£1.13  3.09(0.002) -0.12+1.11 -0.33+1.11 -0.33+£1.2!

No Noxious insects -0.49+1.09 -0.87£1.11  4.69(0.000) -0.43:tl.01b -0.73+1.16" -0.71£1.13

Cleanliness of meal service stand -0.46+1.05 -0.86£1.15  5.00(0.000) -0.46:tl.04b -0.67+1.15" -0.68+1.09

No odor of the food in classroom -0.26+1.11 -0.64£1.15  4.53(0.000) -0.24:tl.07b -0.45+1.14" -0.48+1.19
Sub mean -0.35+0.80 -0.71£0.92  5.83(0.000) -0.31:&0.77b -0.55+0.89" -0.56+0.90
Equipment hygiene

Cleanliness of tray -0.64+1.26 -1.11£1.34  4.94(0.000) -0.54:&1.22b -1.00+£1.36" -0.88+1.30

Tray drying 0514129  -0.57£121  0.67(0.506) 038+1.17°  -0.724131"  -0.50+1.29

Cleanliness of tableware -0.31+0.91 -0.58+0.99  3.88(0.000) -0.26:&0.83b -0.51+1.03" -0.45+0.96

Tongs were separated by side dish case -0.13£1.01 -0.29+0.94  2.13(0.034) -0.03£0.92° -0.33+0.96" -0.20+1.06°

Cleanliness around rubbish bins -0.36+1.20 -1.03£1.32  7.39(0.000) -0.39:t1.22b -0.78+1.35" -0.61+1.25
Sub mean -0.39+0.89 -0.71£0.92  4.82(0.000) -0.32:&0.81b -0.66+0.99" -0.53+0.90
Employee hygiene

Cleanliness of employee' clothes(outfit) -0.49+£1.22 -0.68£1:24  2.13(0.033) 0.45+1.18 -0.63+1.28 -0.58+1.2:

Wearing sanitary gown, cap, apron -0.57+1.39 -0.62+1.30  0.55(0.586) -0.50+1.34 -0.71£1.37 -0.54+1.3

Wearing sanitary mask -0.69+1.46 -1.16+1.44  4.45(0.000) -0.71£1.42 -1.00£1.51 -0.85+1.4

Wearing sanitary gloves -0.55+1.39 -0.79+£1.26 . 2.42(0.016) -0.51£1.35 -0.78+1.42 -0.60+£1.2
Sub mean -0.57£1.20 -0.80£1.15  2.64(0.008) -0.53+1.16 -0.78+1.21 -0.65+1.1
Mean -0.35£0.65 -0.58+0.68  4.66(0.000) -0.32:&0.59b -0.51+0.73" -0.47+0.67

Mean+SD  GAP= Performance - Importance
abe) Superscripts with different alphabets ina row are significantly different by Duncan’s multiple range test
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Table 11. Gap of foodservice hygiene by place and employee for meal service

Place for meal service Employee
Classroom Diningroom t- value Student Employee ES tudent+ F -value
mployee
Personal hygiene
Washing hand before the meal -0.51+1.05 -0.69+£0.99  2.48(0.013) 0.5241.05°  -0.42+0.76" -0.75+1.02"  6.15(0.002)
Washing hand by the hand washing method -0.26£1.07 -0.48+£1.00  3.12(0.002) 0.25+1.10° 2031086 -0.54+1.00" 7.63(0.001)
Do not wander around or go to toilet during the meal 0.09+1.18 0.23+1.14  1.70(0.090) 0.08+1.18 0.26+0.96 0.23+1.17  1.95(0.143)
Do not cough and sneeze to food -0.40+1.05 -0.22+0:98  2.52(0.012) -0:40+1.06 -0.18+0.71 -0.23£1.03  3.31(0.057)
Cleaning up the after finishing the meal -0.17£1.00 -0.23+1.05  0.81(0.416) -0.20+1.02° 0.040.93" -0.27+1.06" 3.32(0.037)
Do not talk when meal served -0.1941.39 -0.14£1.18  0.51(0.611) -0.19+1:40 0.012+0.86 -0.19+£1.22  0.93(0.395)
Do not touch the tray before meals is served -0.20£1.22 -0.07+£1.01 = 1.61(0.109) -0.20£1.23 -0.01£0.70 -0.09£1.05  1.45(0.235)
Do not touch the tableware before meals is served -0.11+1.23 0.10+0.98  2.85(0.005) 0.11+1.23" 0.2140.85" 0.08£1.00" 4.73(0.009)
Keeping clean around the leftover container -0.45+1.24 -0.18+1.10  3.19(0.001) 0.45+1.24" 0.00+0.88° 0.21+1.14% 7.11(0.001)
Sub mean 10.24+0.78 -0.19+0.58  1.02(0.307) 0.24+0.79"  £0.04+0.40° -0.22+0.59"  3.18(0.042)
Food hygiene
No other substance in the food -0.85+1.34 <0.66+1.07  2.25(0.025) -0:84+1.33 -0:68+0.92 -0.66£1.11  2.22(0.109)
Sanitation of food -0.71£1.26 -0:49+0.96 "+ 2.86(0.004) <0.71+£1-:25 -0.51+0.86 -0.49+0.97  3.90(0.081)
Cleanliness of food -0.72+1.26 -0.5240.93  2.54(0.011) -0.71£1.25 -0.57+0.87 -0.514£0.95  3.31(0.101)
Sub mean -0.76+1.20 -0.56+0.88  2.75(0.006) -0.75+1.20 -0.59+0.78 -0.554£0.90  3.60(0.091)
(continued)
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Place for meal service Employee
Classroom Diningroom t- value Student Employee S;u&zr;}t;—e
Environment hygiene
Comfortable atmosphere in diningroom -0.52+1.35 -0.46+1.09  0.73(0.465) -0.52+1.35 -0.44+1.19 -0.46+1.00
Well ventilated -0.35+1.20 -0.19£1.10  2.03(0.043) -0.35+1.21 -0.27£1.09 -0.16£1.0
No Noxious insects -0.75£1.20 -0.52+£1.02  2.96(0.003) -0.74£1.22 -0.66+0.95 -0.49+£1.0
Cleanliness of meal service stand -0.76£1.15 -0.48+£1.04  3.67(0.000) -0.74+1.18" -0.63:&1.08ab -0.44+1.00
No odor of the food in classroom -0.5+£1.21 -0.31£1.07  2.35(0.019) -0.49+1.21 -0.30+1.00 -0.31+£1.0
Sub mean -0.57+£0.94 -0.39+£0.78  3.10(0.002) -0.57+0.94" -0.46:E0.83ab -0.37+0.77
Equipment hygiene
Cleanliness of tray 0.94+1.41 -0.69£121  2.71(0.007) 091£1.44"°  054£1.09°  -0.75%1.20°
Tray drying 0.76£1.36 -0.35+1.15  4.77(0.000) 20724135 0512128  -0.34+1.13
Cleanliness of tableware -0.51+1.01 -0.32+0.89  2.79(0.005) -0.50+1.00 -0.44+0.96 -0.30+0.8
Tongs were separated by side dish case -0.26+1.07 -0.12+£0.91  2.04(0.042) -0.25+1.07 -0.14+0.89 -0.13+£0.9
Cleanliness around rubbish bins -0.59+1.24 -0.59+£1.31  0.02(0.987) -0.59+1.26 -0.56+1.17 -0.60+1.3:
Sub mean -0.57+0.94 -0.39+£0.78  3.29(0.001) -0.60+£0.97 -0.44+0.87 -0.41+0.8:
Employee hygiene
Cleanliness of employee' clothes(outfit) 20.80£1.36 -0.35£1.08 - 5:27(0.000) 20.79+1.35"  0.34£1.01°  -0.35%1.10
Wearing sanitary gown, cap, apron -0.98+1.52 -0.27+1.12 ~ 7.69(0:000) -0.94+1.51" 0.090.75 -0.31£1.19
Wearing sanitary mask -1.06+1.55 -0.68+1.37 ~ 3.73(0.000) -1.03+1.54" 0.43£1.18° -0.76+1.42
Wearing sanitary gloves -1.00+1.54 -0.33+£1.09  7.30(0.000) -0.97+1.53" -0.18+0.84° -0.37£1.15
Sub mean -0.62+0.97 -0.41+0.84  6.75(0.000) -0.93+1.36" -0.26:&0.77b -0.44+0.99
Mean -0.96£1.37 -0.41£0.96  4.12(0.000) -0.53+0.77" 0.2940.49° -0.36+0.56
Mean+SD  GAP= Performance - Importance
abe) Superscripts with different alphabets in a row. are significantly different by Duncan’s multiple range test
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Perforrmance
4 Do Not cough and sneeze to food
10 No foreign substance in the food
11 Sanitation of food
12 Cleanliness of food
Quadrant 1 15 No Noxious insects
16 Cleanlinessof meal service-stand.
19 Dish drying.
20 Cleanliness of tableware (ladle, spatula, tongs)
21 Tongs were separated by side dish case.
13 Comfortable atmosphere in diningroom
18 Cleanliness of dish.
Quadrant 2 19 Dish drying.
22 Cleanliness around rubbish bins
23 Cleanliness of Employee' clothes(outfit)
1 Washing hand before the meal
2 Washing: hand by the hand washing method
6 Do Not talk. when meal served
Quadrant 3 :
7 Do not touch the. tray before meals is-served.
24 Wearing sanitary gown;.cap;-apron
26 Wearing sanitary gloves
3 Do Not wander around or go to toilet during meal service
5 Cleaning up the after finishing the meal
8 Do not touch the tableware (ladle, spatula, tongs) before meal is served
Quadrant 4 9 Keeping clean around the leftover container.
14 Well ventilated.
17 No odor of the food in classroom
25 Wearing sanitary mask

Fig 1. Grid of importance and performance for foodservice hygiene
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4. Do Not cough and sneeze to food
9 Keeping clean around the leftover container.
10. No foreign substance in the food
11. Sanitation of food
12. Cleanliness of-food
Quadrant 1 ] ]
15. No Noxious insects
16. Cleanliness of meal service stand.
20. Cleanliness of tableware
21. Tongs were separated by side dish case.
22. Cleanliness around rubbish bins
18. Cleanliness of tray.
Quadrant 2 3
19. Tray drying.
2 Washing hand by the ‘hand washing method
6 .Do Not talk when meal served
23. Cleanliness of Employee' clothes
Quadrant 3 ] .
24.Wearing ‘sanitary‘gown, cap, apron
25. Wearing sanitary mask
26. Wearing sanitary gloves
1. Washing hand before the meal
3. Do Not wander around or go to toilet during meal service
5 Cleaning up the after finishing the meal
7 Do not touch the tray before meals is served.
Quadrant 4 .
8 Do not touch the tableware (ladle, spatula, tongs) before meal is served
13. Comfortable atmosphere in diningroom
14. Well ventilated.
17. No odor of the food in classroom

Fig 2. Grid of importance and performance for foodservice hygiene in classroom
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4. Do Not cough and sneeze to food.
10. No foreign substance in the food
11. Sanitation of food
12. Cleanliness of .food
15 .No Noxious insects
16 .Cleanliness of meal service stand
Quadrant 1 17.No odor of the food in classroom
19. Dish drying.
20. Cleanliness of tableware
21. Tongs were separated by side dish case.
23. Cleanliness of Employee' clothes
24. 'Wearing sanitary gown, cap, apron
26. Wearing sanitary gloves
13. Comfortable atmosphere in diningroom
Quadrant 2 18. Cleanliness of tray.
22. Cleanliness around.rubbish bins
1 Washing hand. before the meal
2 Washing hand by the hand washing method
5 Cleaning up the after finishing-the meal
Quadrant 3
6. Do Not talk when meal served
9 Keeping clean around the leftover container.
25. Wearing sanitary mask
3. Do Not wander around or go to toilet during meal service
7 Do not touch the tray before meals is served.
Quadrant 4 )
8 Do not touch the tableware (ladle, spatula, tongs) before meal is served
14. Well ventilated.

Fig 3. Grid of importance and performance for foodservice hygiene in diningroom
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Table 12. Satisfaction of foodservice hygiene

Mean+SD

Personal hygiene 3.64+0.87
Food hygiene 3.68+1.06
Environment hygiene 3.66+1.00
Equipment hygiene 3.55+1.08
Employee hygiene 3.58+1.10
Total 3.62+0.82

Mean+=SD

Scale score : 1( very poor) — 5(very good)
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Table 13. Satisfaction of foodservice hygiene

Gender Grade
Male Female t- value i P 3rd F- value

i;rgsl‘;‘:fel 3.7120.88 3.5240.84 2.99(0.003) 3.81+0.88° 3.63£0.76" 3.48+0.94° 10.02(0.000)
Food hygiene  3.76+1.03 3.53+1.09 3.09(0.002) 3.97+1.04° 3.52+1.05" 3.56+1.03" 15.62(0.000)
E“gg;gleent 3.70+0.98 3.57+1.01 1.84(0.066) 3.91£0.99" 3.56+0.95" 3.49+1.00" 13.86(0.000)
Eg‘;g’igrﬁm 3.64+1.05 3.37£1.10 3.40(0.001) 3.87+1.11° 3.35+1.05" 3.43+1,00° 19.22(0.000)
E&gﬁggge 3.61+1.11 3.53+1.09 1.04(0.298) 3.86+1.117 3.44+1.08" 3.45+1.07" 13.25(0.000)
Total 3.69+0.81 3.50+0.83 3.03(0.003) 3.88+0.82° 3.50+0.76" 3.48+0.82" 21.42(0.000)

Mean+SD Scale score :

abc

1( very poor) - 5(very good )
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Table 14. Satisfaction of foodservice hygiene

Place for meal service Employee
Classroom  Diningroom t- value Student Employee Esrtrlllﬁf)r;}; F -value
i;rgsl";:ﬁcl 3.63+0.91 3.66+0.84 -0.49(0.627) 3.63+0.93 3.56+0.89 3.68+0.80 0.66(0.519)
hxi%ie 3.45%1.12 3.87+0.97 -5.73(0.000) 3.47+1.13°  3.7320.84°  '3.90+0.98" 15.81(0.000)
En;g;g‘r?j“t 3.38+1.01 3.88+0.93 ~7.48(0.000) 3.39+1.03°  3.55+0.84" ' 3.96+0.90" 33.27(0.000)
Eg‘;g’ig;im 331111 3.74+1.01 -5.81(0.000) 333:113°  3.6240.90° | 3.77+1.01° 15.58(0.000)
E&g‘ggge 3.24+1.10 3.86+1.02 -8:25(0.000) 326:1.13°  3.8420.84°  3.87+1.03° 32.51(0.000)
Total 3.40+0.84  3.80+0.76 -7.17(0.000) 3.4250186" 1.3.66+0.70°  3.84+0.75° 25.40(0.000)
Mean+SD Scale score @ 1( very poor) — 5(very good )

ape) Superscripts with different alphabets in a row are significantly different by Duncan’s multiple range test
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Table 15.

Pearsons’s correlation coefficient between importance and performance and satisfaction

Importance Performance
Personal Food Environment Equipment Employee Personal Food Environment Equipment Employee
hvei A . . . Total . . s . . Total
ygiene hygiene hygiene hygiene hygiene hygiene hygiene hygiene hygiene hygiene
Personcl 03547 0.170" 0211” 01877 01917 0309 05117 03337 0436 039" 0338  0520°
ygiene
s Food 0208  0221" 0227" 0.186 0148 0255 0331 0704 0678 0647 0461 0660
a hygiene
t
i
S
a E“‘h’;rg}c;fm 0213 0.227 0.273 0.239 0215 0295 0.342 0.588 0.732 0.671 0.569 0.691
C
t
i
0 .
n E‘lh;“gll?gn‘z“‘ 02127 0.199" 0219" 0.192" 0159 | 0253 0318 0577 0620 0681 0522 0645
Ehr;’ggi:e 0163 0122”7 0.202" 0.167 02257 0226 0282° 0417 0.547" 0.545" 0716 0610
Total 0278 0232”7 0.280" 0239 0232 0327 0435 0.657 0753 0737 0660 0780
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Table 16. The improvement food service hygiene by gender and grade

N(%)

Gender Grade
Total
Male Female 1" 2nd 3rd

Personal

hygiene 119(63.0) #70(37.0) #81(42.9) 50(26.5) 58(30.7) 189(23.4)
Food

hyé’i‘;ne 156(60.5) #102(39.5) 68(26.4) #96(37.2) #94(36.4) 258(32.0)
Envi t

“ggg"i‘;‘r?:“ 93(65.5) #49(35.5) 47(33.1) 44(31.0) #51(35.9) 142(17.6)
Equipment

g‘;ggg‘ #82(75.2) 27(24.8) 35(32.1) #38(34.9) 36(33) 109(13.5)
Empl

ggigzge #79(72.5) 30(27.5) #44(40.4) #37(33.9) 28(25.7) 109(13.5)
Total 529(65.6) 278(34.4) 275(34.1) 265(32.8) 267(33.1) 807(100.0)
X’(p-value) 10.35(0.035) 17.73(0.023)

#  Observed frequency > Expected frequency
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Table 17. The improvement food service hygiene by place

and employee for meal service

Place for meal service Employee
cl - Student+
assroom Diningroom Student Employee Employee
Personal
hygiene 48(25.4) #141(74.6) 54(28.6) #24(12.7) #111(58.7)
Food
hygiene #132(51.2) 126(48.8) #136(52.7) 19(7.4) 103(39.9)
Environment
hygiene #74(52.1) 68(47.9) #75(52.8) #25(17.6) 42(29.6)
Equipment
hygiene #55((50.5) 54(49.5) #53(48.6) #11(10.1) 45(41.3)
Empl
gléi‘égge #55(50.5) 54(49.5) #59(54.1) 4(3.7) 46(42.2)
Total 364(45.1) 443(54.9) 377(46.7) 83(10.3) 347(43.0)
Xz(p-value) 38.81(0.000) 50.54(0.000)

#  Observed frequency > Expected frequency
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