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Table 1 Overview of the school food service in Korea

o Number of students )
Classification Number of schools Operation Type
(thousand persons)

. Self-Oper Contractual
Year School Total  Served(%) Total Served (%) ) .
ation Operation

Elementary 5,488 5,479(99.8) 4,184 3,857(92.3) 5,446 33
Middle 2,853 2.736(95.9) 1.856  1,720(92.7) 1,883 853
2003" High 2,030 1,998(98.4) 1,744 1436(81.8) 957 1,041
Special 138 130(94.2) 24 22(94.0) 127 3
Total 10,509 10,343(98.4) 7.816  7.035(90.0) 8413 1,930
Elementary 5,744 5,744(100.) 3,937  3,795(96.4) 5,732 12
Middle 3,001 2,979(99.3) 2,044  1,999(97.8) 2,350 651
2007% High 2,142 2,127(99.3) 1,775 1620(91.3) 1,282 860
Special 143 136(95.1) 23 22(95.7) 132 11

11,030 10,986(99.6) 7,779 7,436(95.6) 9.496 1522
1) December 2003, Ministry of Education, Science and Technology

2) March 2007, Ministry of Education, Science and Technology

*) Ratio in percent

Aga4e A5 gFFdes g drbdsta AL dEd,
G Ewdel o3t =faee] dEsh s Aol Ao h(Soat, 1986), T
A TFotd & Aoz Agsty] ofda Gl va gy
gaE s A5, A9 FAdH GAYS e vpe] R
FA5H, durt A87IES SAS] of e HAlel Slth(Becker, 1989)

FuFA 2 =AFS Aol st FAS APEE 7R ki, F
o Fas =g, AAgtel Z2]ste] witstu dEH o Y R AAF
T FASA Agste AHAA Z3 9o vdd vwE Fote] A& 2
A, SHkE A F8d HAatdd S 948 ¢ e usd 29E Ve 5 3l
I, AHE FS gl mek Aol ofd A4 gAEAA =77 s Al wet
T A EA A Bt 4 F e TP AlRolth F&4(2003)2 F
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Table 2 The comprehensive measures 2007 for the school food
service

Year

o 2006 2011 Remark

Classification

Satisfaction of school food service 55% 70%

Self operation 86.5% 97.3%

(ratio and no. of schools) (9,331) (10,497)

No. of food poisoning accidents 4 1 per 100,000 food
service

Modern food service facility (ratio 24.5% 35%

and no. of schools) (2,205) (3,215)

Installation of HVAC at cooking 25% 100%

room (ratio and no. of schools) (2,254) (9,186)

School without food service room 23.71% 20%

(ratio and no. of schools) (2,555) (2,156)

No. of highly obese students 8 8 per 1,000 student

Ratio of parents payment to total T7.1% 70%

food service cost

Ratio of government’s assistance 17% 21% Special schools and

(ratio and no. of students) (1,312) (1,633) schools in rural area
are included

Consulting on food nutrition - 50%

(ratio)

Assistance for good food material 3,784 6,000

(no. of school and billion won) (563) (1,000)

Source : Ministry of Education and Human Resources(2007)
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Table 3 Classification of the service quality

Classification

Description

Trenscendent approach

Product-based approach

User-based approach

Manufacturing-based

approach
Value-based approach

Quality is neither material nor spirits. It is a

superiority which is un-analyzable and perceivable

only by experience

Quality is a precise and measurable parameter. It

reflects needs of general consumers based on

universality.

Quality is a subjective property. It reflects various

needs and requirements of various consumers.
Quality is conformance to requirement. It is applied

in manufacturing area as an engineering approach.
Quality is a product supplying feasibility at

satisfactory price. It is determined by value and price.

Source: Gavin(1984)

Table 4 Conceptual differences between the quality and the

satisfaction
View points Quality Satisfaction
Dependence on Not necessary, external or Necessary

experience
Properties/Dimension

Expectation/Standard
Cognition/Emotion

Conceptual proceeding
factors

Time factor
(log term/short term)

parametric

Specific properties and
dimension are necessary

Ideal, superiority

Mainly recognition

External experience (price,
fame, various communication)

Long term
(overall evaluation)

Potentially all properties

Expectation, Desire
Mainly emotional
Conceptual experience
(fairness, emotion etc.)

Short term (related to
personal contact and
purchase)

Source: Oliver (1977)
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Aeole Aty o2 7] (expectation)$} d Z(performance) H== A] Zf(perception)
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Table 5 Various methods for the quality evaluation

Classification Description of methods
SERVQUAL Expectation - Performance
Weighted SERVQUAL  Impotance x (Expectation - Performance)
SERVPERF Performance

Weigthed SERVPERF Importance x Performance
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Table 6 Common factors for the quality evaluation in the previous
studies

Author Common factors for the quality evaluation Remark

Food quality 1, Food quality 2, Sanitation,

Chang, HJ Tangibles, Reliability, Responsiveness, Empathy, Unlyersny food
(1995) i service
Quality
Pleasure of food service, Fullness, Sanitation, Elementary
Lee, MS . . . .. .
Dining environment, Taste, Nutrition education, school food
(1998) . .
Acceptance of food service service
Kim. SJ Food_quahty,‘ll\/[enu, Sanltgtlon 1, .Seilmtatlon 2, Military food
(2001) Tangibles(facility), Convenience, Dining service
atmosphere, Service 1, Service 22
Chang, SH Food quality, Convenience, Empathy, Kindness Hospltal food
(2002) service
Park, EJ Food quality, Responsiveness, Convenience, University food
(2004) Sanitation, Tangibles, Reliability, Empathy service
Kim, MJ Food quality, Responsiveness, Empathy, Highschool food
(2004) Sanitation, Reliability, Tangiblesl, Tangibles2 service
Kim. SH Foo<.1 sgnltatlon, Serv1ce.sar.11tat10n, Facﬂ}ty . Highschool food
Sanitation, Garbage sanitation, Cook sanitation, .
(2004) service

Servingman sanitation
Son, GR  Food quality, Sanitation, Tangibles, Reliability, Military food

(2006) Responsiveness, Empathy, Assurance service
Cha, MH . . Highschool food
Menu, Hygiene, Service .
(2007) service

A8 AFE Ay HEH SERVQUALCA AAE 5714 29L& 22 o] &3¢
A-(AAZ, 2001)2F SERVQUAL W oA 57FA] 249 Foll &4 S A9
4712 2ol 4, 94, 7HA Y AL FUrst] AFEe B -CFEl AL, 1995),

SR A A B8, 2002; 923 2004; A 3 5, 2007) S

o



—_
file)

B

],

(2

B!

AN

i

=, 1997)% 2t} Table 694 H=o] ©AlF

T2} vhet 2o E A

=
-

et

[}

AN

R

+
il
o

X

)A

ety =z oA

ol

ol

H

AN

"<

o}

]

o

2=
T

AN 2AL ZA el a7pA R o] B

1

o

o

=y

Tor

Aol St mhehA

1

©
<

ol

(2006)

=
[¢)

o] 1310].

xr
i)

;QO

ol

7hE-oF

ﬁo

I
Mo
B

o

AR E

S

ato] A Al

5

S
=

(Analytic Hierarchy Process)

THEE 04369, 0.2369, 0.1455, 0.09128}21 H 313}



wK

2], «7ruf 5L A A

&

Rwo] HEEe cmale] HEErR ey o A7

“E
S

2
b

o] BEE

“E

=

Hjo

(1998)2 A &AW =

=N
[¢})

ol 4

2l Yol A ol 5- S
A 77.8%7F 93 YERY

J

el 69.5%7F &

3l
5)

Mo

Tor

B
5%

Aol o

g

o] glom 479 %

S !

X

Al

|
file)
;O.#

!
of

—

<

3 9, 943 o eyt

BN

A A 7s

Q3

=
S A

ol A

(2000)°1 <]

=
¢}

3737

o9 g

J=

SFA
o}

Els

, mAel o

A Aol 2

&

o

Tor

o

E!
_L
o
N

o]

q

X/
ol

5(2002)

k)

4

=

4ol

s

=
==

Sl=rell vt

=
T

4Akg

=%

A7

H gl vl T

(2005)&
FAl o713

3|

A==
[¢)

4 )
=

o] BAY Atk

s



—L

=l

Sk A
ol

1] (2007)& &t

2~
ﬁ.“

4=
T

B oy T W R
O T
X = X
SELESSE
71_ o ~ —_— -~
GG I
o o Ko o X
3 W S~
M ,._mﬂ_ ‘mnw O# ZOT.C vw ‘,_ﬂAll 4o
o ol N X o ER
ooMe B~ wp dn -
N — AL
s 5 B
— ©° ~ ﬂwL Gt oo N
G %mﬂu ©° do
olp =y Moo i~ °
% AR oo e up
~ ° o R o op X
N W OE g Jom W
™ =0 < = ~
<y T ™
‘_Irl/l Mﬂ o :i Oru OL
W P Fo o =3
y wn B
R
— X [=s} ZTV 1:1_ o lony
< m = H G om B
OL ~ A R O_E —_— .HOI
Mo = @ = iy = E% i
R TR G
I O <
Foop Koo Mo
Fode T T
Mo oHom o S om Ho
o X B ® opl " S
oo X ool MRy
T K ok T
N ) X o o]
~ Moo N 22
o o T o®oMoN
o ® Mo L T B

o

[

A= A A

5

Aol Bast A4

w5

b

Far, AFAAH A “AA8dA

o

7 A2 A7

5

=

1

o
y il

o 9

=

=
p N

3

} HACCP &4

Ry

o, 2] FAL

T} &=



Table 7 Practical methods for improving the school food service

Classifi- ) o
) Methods Brief description
cation
o Preference of soup is low. Provide soup which is preferred and
Providing  yeduce frequency of providing soup.
various Use sea weed instead of vegetable or provide vegetables as a
menu part of Bibimbab or provide vegetables as a salad.
Delicious Remove fishy smell in fish cooking and provide cut fish meat.
and various  Various
food . Supply of special cookers such as Rice cooker, soup cooker, fry
cooking
cooker, etc.
methods
Menu
. Allow self food service for rice, soup, kimchi, and vegetables or
selection by . .
provide alternative menu for student to select.
students
Food supplier should have permits (from report system)
Safe food Law amendments for permit system of food supplier.
il Provide each school a simple kit for detecting micro-organism.
materia Inspection by food specialist.
Installation of Support Center for School Food Service
Safety of Provide facilities for HACCP
food service Renew of Repair of old facilities
Faciliti Sanitation facilities such as hand disinfection machine
acilities Installation of air-washer
Provide fresh environment in the kitchen
Good food Encourage to use good food material
material Increase use of good food material
Consulting Carry out education on diet in curriculum.
on diet and Make a special class on food
- Develop various education method (internet, information board,
nutrition message to parents etc)
Make nutritionist as full employee, Co-management of food
Systematic gervice system
Improvemen  problem Extend administrative man power for food service
t in Installation of so called Research center for school food service
operation Expand  Fxpand free food service for low-income family

support for

poor

Expand investment for renewing service facility
Improve working condition and reward for employee
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Table 8 Generation gap between parents and children

Comparison item Parents Children

Attitude toward mass  Slightly negative Very affirmative

media

Attitude toward Negative Affirmative, unique personality of

consumption Saving is good. consumption, Consumption is
Saving for future. important

Attitude on school Strong reliability Reliability and compliances

co-exist

Enforcement and rule relatively comply Resistant

Attitude on teacher Respect and adaptation Selective evaluation

Values of pursuit Success, academic Common knowledge, outlook of
achievement self, consumption

Relation between Duty and response Consideration and no interrupt

parents and children

Goal of relations Success of children Satisfaction of children’s interest

between parents and

children

Attitude on the future Set specific goals Set abstract goal

Process in pursuing Attitude of sincere Personal, emotional relations are

goal trial is important important

Attitude on fashion Insensitive Absolute value, try to follow

Source : Son, SY(2000)
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Quality Model Satisfaction level
SERVPERF Ratio of unstatisfactory
SERVQUAL :> answer
Weighted SERVQUAL Quality factor

Life-Environment Quality variable

Parameters :> Expectation

Importance
Performance

Fig 3 Study model
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Table 9 Organization of the survey questionnaire

Classification Contents of questions No. .Of Measuring scale
question
A- 1 Demographic information (school, class, 10 nominal scale
Type sex, no. of household, parent who earns
money)
Demographic information (school-year, interval scale
age, height, weight, the first year of
receiving school food service)
2 Life environment variables 15 interval scale
(Likert Scale of 3
points)
3 Diet habit 7 nominal scale
(multi-choice)
4 Attitude on school food service 7 nominal scale
(multi-choice)
5 Service value, royalty of students 4 interval scale
6 Importance of food service 30 (Likert Scale of 5
7  Expectation and performance of food 30. points)
service
8 Extra question on sevice quality 2 descriptive
total 105 -
B- 1  Demographic information (Same as 10 nominal scale
Type A-Type)
Demographic information (Same as interval scale
A-Type)
2 Life environment variables 9 interval scale
(Likert Scale of 3
points)
3 Questions on life style 30 interval scale
(Likert Scale of 5
points)
4  Preference of dishes and unfavored food 41 nominal scale
material
5  Characteristic of food service at middle 17 interval scale
school and improving points of school (Likert Scale of 5
food service points)
6 Performance of food service 30
7 Extra question on service quality 2 descriptive
total 115 -
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3 gk BAYAGNNE WA 24 el gd ATEARE P AE
%7 (descriptive analysis)E A Aldle] H3 TFAA, e MES 55 3

i
At ZeAe ATEES GaFde U BN BAL BAEA

(ANOVA)Z} Z AAF<5H (Least Square Difference)ell 2|3t 3 vl o2
Zbetg o, RE EA RN FoFEFES 5% oldtE oA e A= A

Jatgct Bt 4z ol g §71 Al fUFFE aF BE BN 37

Holl = % 3 7 5 (parallel form method),

A S-A 7 S (test-retest method), W5 x| ¥ (internal consistency method), =&

jud

13l &3} (Chronbach's alpha) o] Ath(=F 7, 2007]). £ =Fixe Wad
B4 S 718k A= Equation (1)°] % 2] 3+ Chronbach;s oS Al4tsle] &2
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o= N]\—fl (1— E%) ............ Equation (1)

Oy
here, N = number of questions

2 .
o; = total variance

2 . . . .
o; = variance in the i-th question
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Table 10 Basic information on the food service stations

Classification A B C
Type of school middle school middle school middle school
) Bundang-gu,
School location Seocho—gu, Seoul Sungdong-gu, Seoul )
Anyang city
Convenience shop
} Yes Yes No
in the school
Operation type self-operation contractual operation self-operation
Serving place Dining hall Dining hall Dining hall
i rice and 3 side | ) . rice and 3 side
Number of dishes ) rice and 3 side dishes )
dishes dishes
14(9 for cook, 5  15(9 for cook, 6 for 9 for cook(service
No. of emplyee . .
for service) service) by students)
No. of servings 1,345 1,450 1,230
No. of meals a day
1 1 1
(lunch only)
No. of seats in the
) 720 540 342
serving room
Percentage of food
material among 65 65 70
the cost (%)
Cost of food
2600 2600 2,500

service per meal
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Table 11 Demographic statistics of the survey

Parameters Value Frequency Percent (%)

School A 363 31.1
B 396 33.9
C 408 35.0
School-year 1 406 34.8
2 365 31.3
3 396 33.9
Sex Male 467 40.6
Female 683 59.4
Parent who earns Father 596 51.4
money Mother 25 2.1
Both 537 46.3
None 2 0.2
No. of households 2 9 0.8
(including the 3 123 10.6
student) 4 709 60.8
5 252 21.6
>6 73 6.3
School-year of 1 720 62.2
elementary school g ?gg ﬁg
when he/she had the 4 A1 35
school food service 5 8 0.7
6 3 0.3

Table 129} Table 13 ZAMHA gHA o] g, ahdg A A3 A 5S 3

gk Aolth. 2007 = HAEAFE AW A ERoA ERxe Lol Had A

A2 vlastd Fea 18]l 134 A A5 EEl el 159em Q1] H]

ate] Ao e BFole 160.1em24] lem ]

wepA Al e 2Edabe Fotxlon, Al e xEdAte oA
8.38cmol H] ko] Agrr
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Table 12 Height of the sample students

. Male student Female student
Height Total
(em) ST ond 3 " 14 ond s
total total
135~139 3 2 2 0 0 1 1 0 0
140~144 11 5 5 0 0 6 4 2 0
145~149 43 18 15 3 0 25 15 6 4
150~154 154 37 32 5 0 117 56 24 37
155~159 270 52 38 12 2 218 64 67 87

160~164 293 99 41 36 22 194 53 56 85
165~169 178 108 27 49 32 70 20 15 35

170~174 99 83 15 37 31 16 0 412
175179 38 35 2 12 21 3 0 2 1
180~184 8 8 0 5 3 0 0 0 0
185~190 ] 10 0 ] 0 0 0 0
Mean  162.2 1656 160.1 167.8 171.0 159.8 158.0 160.0 161.3
Standard 7 ) g8 505 671 5.3 558 555 561 517
deviation

Fota ety o el BHFAFE 54.6kgy 48.1kgS & A Qo W]t
ZkAwk Fakw 38d o]l A& 60.4kg, 50.8 kgl A Ao BRA O ZH
I YES S UG AT U ZEHAE 21F Y wzriA 2 A9
7F 11.5kg oA 8tA <] 7.52kg T} Zlom A 52 W9 = FEAo]l 30~99.5kg,
ol gtA o] 21~78.5kg L2 Al Ao Hl&l mj-¢- 2 HHE Kol Ut} old Z A

= M A 719 Aol W oA vk & FAete &

B & 9t B Ao A23E Fig 13 Fig 20 e $-g]
A3 vlustd e v 594 A5 AYdrd v =g A

1381 (2001)= o1 2 AT 50%E HAaW7]dd dom AES 20~25%,
AAlE 50%E Lo Hhdrie] dde sads FxotuA vlee dF

BHAFL T FEA o] 2,500 keal/day, & A o] 22,00 kecal/day= -2l 2] 4
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kcal/day, ©1 &} 2,000 kcal/day2A] 21743} A 5-o] FeAY S 159¢cm-49.6kg 4 5+AY
2 155cm-46.5 kgo = A H Aolth 22y & A9 ddAe] Hd A9
Aol 165.6cm-54.6kg, 1A o] 159.8cm-48.1kgo 2 HFTFS ADH T

F Agel H=s & 5 3

Table 13 Weights of the sample students

Weight Male student Female student
kg ol T Sub-
1st 2nd 3rd 1st 2nd 3rd
total total
20~24 2 0 0 0 0 2 1 1 0
25~29 1 1 1 0 0 0 0 0 0
30~ 34 23 10 9 1 0 13 9 3 1
35~39 107 28 20 8 0 79 37 26 16
40~44 197 55 35 14 6 142 49 52 41
45~49 263 84 34 35 15 179 56 47 76
50~54 154 76 26 32 18 78 22 15 41
55~59 132 67 21 28 18 65 17 11 37
60~64 77 55 15 18 22 22 6 2 14
65~69 35 30 9 9 12 5 1 2 2
T0~74 13 10 4 3 3 3 1 0 2
75~179 12 11 1 4 6 1 0 0 1
80~84 3 3 0 1 2 0 0 0 0
85~89 4 4 1 2 1 0 0 0 0
90~94 4 4 1 2 1 0 0 0 0
95~100 1 1 0 0 1 0 0 0 0
Mean 50.9 54.6 50.4 55.3 60.4 48.14 46.4 46.5 50.8
Standard
o 9.93 11.5 10.6 109 10.9 752 T7.72 6.70 7.14
deviation

Al A A =(Body Mass Index)= A 5 (kg)= 2 F(m)e] AlFoz2 Yo 3t
O ZA, BMIw H| Rt o glo] AL&H = A FolH AMAWES 2 st
W Aol gat AgED Beo] Fom obAlohej Pyt A obAlo}
1S

e

- A A A F 23~25 kg/m*E FA| 5 25 kg/m® o] A H|vto 7 R

o}‘u



ATHelFE &, 2003). Fig 4= A2 A A FA 55 HEH o 2E 17
S Ued AHolth A AFS BT 93 11,0304 Py Hd BMIE
19.226°]1 o™ Izt 19.81 o217} 18.85% T}, o] Fo| A BMIZ 7|+£o 2 3
A F sHA o] 22878 (22.03% ), HIRF Aol 10578 (10.14%) 02 ZALE AT},
2l 5(20060)> A=A T Hit A AT FE A 164.02em,

52.97kg 184 159.4cm, 49.76kge] i BMIE F8tAo] 19.7 kg/m’, o &4 o]

19.57kg/m’o1 2k FE T FAD 52005 NFAS TP FF 4
At A F=e JFA 168.6cm 61.3kg, 1A 158.5cm, 54.4kgS &, BMI= 33}
Aol 21.4 ool 21.58k BHFEIIATE 20078 wEEA AR YEhE dY
ko]l BMIZE zHzt 21.0kg/m* T} 20.5kg/m’ell ¥]&H ZAMHAAC A F
Ao A PYFuoE 7|7 a1 AFS Fe i I AFL sz
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Fig 4 BMI distribution of the sample students
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Table 14 Amount of monthly allowances

Classification Middle school Elementary school
Frequency Ratio(%) Frequency Ratio(%)
Not fixed 229 38.0 287 47.6
20,000 Won or smaller 97 16.1 195 32.3
20,000~35,000 Won 133 22.1 84 13.9
35,001~50,000 Won 74 12.3 20 3.3
50,001~80,000 Won 51 8.5 11 1.8
80,000~100,000 Won 8 1.3 2 0.3
100,000 Won or larger 11 1.8 3 0.5
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Table 15 Cross table between the schools and the monthly
allowances

Frequency Not 20,000 20,000 35,001 50,001 80,000 100,000 Total
total percent fixed Won or ~35,000 ~50,000 ~80,000 ~100,00 Won or

row percent smaller Won Won Won 0 Won larger
column percent
School 83 62 29 5 5 1 0 185
A 13.81 10.32 4.83 0.83 0.83 0.17 0 30.78
44.86  33.51 15.68 2.7 2.7 0.54 0
29.02  31.79 34.52 25 45.45 50 0
School 99 71 24 6 2 1 1 204
B 16.47 11.81 3.99 1 0.33 0.17 0.17 33.94
48.53 34.8 11.76 2.94 0.98 0.49 0.49
34.62 36.41 28.57 30 18.18 50 33.33
School 104 62 31 9 4 0 2 212
C 17.3 10.32 5.16 1.50 0.67 0 0.33 35.27
49.06  29.25 14.62 4.25 1.89 0 0.94
36.36  31.79 36.9 45 36.36 0 66.67
Total 286 195 84 20 11 2 3 601

4759 3245 13.98 3.33 1.83 0.33 0.5 100

Statistical Result : deg. of freedom =12, x“ value = 7.9483, Probability = 0.789
Likelyhood x2 value = 9.429, Probability = 0.666

Table 16 Cross table between the schools and the percentage of
snack expense

Frequency |0\ 30% 30~49%  50~79% above 80%  total Statistics
percent
Male 120 76 36 16 248 dof =3
20.34 12.88 6.1 2.71 42.03 X% = 1.4277,
Female 151 108 60 23 342 Pprobability =
25.59 18.31 10.17 3.9 57.97 | 5900
Total 271 184 96 39 590
45.93 31.19 16.27 6.61 100
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Table 17 Frequency of the dining-out and the delivery dining

Classification 3~4 times 1~2 times 1~3 times
Nearly zero

frequency(%) per week per week per month
Dining-out 17(3.0) 141(25.0) 273(48.5) 132(23.5)
Delivery dining 15(2.7) 135(24.6) 295(53.7) 104(18.9)
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Table 18 Food purchase characteristics

Frequency School School School
(percent) A B C Total
Our familiy eat organic food 91 107 61 259
(25.1) (27.0) (15.0) (22.2)
Our family eat sugar and 95 95 75 265
artificial seasoning as less as (26.2) (24.0) (18.4) (22.7)
we can
Our family buy domestic 112 121 116 349
agricultural product (30.9) (30.6) (28.4) (39.9)
Our family buy processed 71 54 57 182
food as less as we can (19.6) (13.6) (14.0) (15.6)
Total no. of family 363 396 408 1,167
3) A& A F3
2R AA9 04 5L AR A mgAden 28 Aol & AT
SINE Vg FAHT ool Ee] tl@ BlEG Wy, 24 S @ ) 2ol
st 89loly HAF/ SOl diste] =AM O
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Table 19 Strength of appetite according to the sex and the school
year

I feel strong I feel I do not 9
Classification appetite appetite feel Total X an.d.
. . ) Probability
anytime infrequently hungriness
Male 52 150 15 217 dof=2
(9.37) (27.03) (2.70) (39.10) x°=7.0813
Female 100 229 9 338 P=0.0290"
(18.02) (41.25) (1.62) (60.90)
Total 152 379 24 555
(27.39) (68.29) (4.32) (100.0)
1st year 50 144 8 202 dof=4
(8.90) (25.62) (1.42) (35.94) x*=19.4839
2nd year 42 118 15 175 P=0.0006"
(7.47) (21.0) (2.67) (31.14)
3rd year 65 119 1 185
(11.57) (21.17) (0.18) (32.92)
Total 157 381 24 562
(27.94) (67.79) (4.27) (100.0)

T fFoFE 0.1% wRke] =2
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Table 20 Regularity of diet for the body fitness.

2
Classification Regular Irregular None Total X an'd'
Probability
Male 21 47 149 217 dof=2
(3.76) (8.42) (26.70)  (38.89) x*=79.7316
Female 24 204 113 341 P<0.001™
(4.30) (26.56) (20.25) (61.11)
Total 45 251 262 558
(8.06) (44.98) (46.95) (100.0)
1st year 20 67 115 202 dof=2
(3.54) (11.86) (20.35) (35.75) Xx’=79.7316
2nd year 11 82 84 177 P<0.001™
(1.95) (14.51) (14.87) (31.33)
3rd year 15 104 67 186
(2.65) (18.41) (11.86) (32.92)
Total 46 253 266 565

(814)  (4478)  (47.08)  (100.0)
Ao A2 Aake] AR BRI S #AE JenR
A AL AZRe] SR A, HAAIES A E 2ARSEAT Sta el Tl
d9& tol ste A= nd @ ul, FYS9 Aol FEeHA B2 T
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Table 21 Regularity of daily life

. x° and
Classification Regular So so Irregular Total Probability
Regularity Male 7 89 41 217 dof=2
of get-up (15.59) (15.95) (7.35) (38.89) x*=1.9692
time Female 126 160 55 341 P=0.3736
(22.58) (28.67) (9.86) (61.11)
Total 213 249 96 558
(38.17) (44.62) (17.20) (100)
Regularity Male 70 106 40 216 dof=2
of supper (12.57) (19.03) (7.18) (38.78)  x*=3.2390
time Female 87 180 74 341 P=0.1980
(15.62) (32.32) (13.29) (61.22)
Total 157 286 114 557
(28.19) (51.35) (20.47) (100.0)
Regularity Male 40 99 78 217 dof=2
of sleeping (7.17) (17.74) (13.98) (38.89)  x*=0.8290
time Female 59 169 113 341 P=0.6607
(10.57) (30.29) (20.25) (61.11)
Total 99 268 191 558

(17.74) (48.03) (34.23) (100.0)
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Table 22 Regularity of meals and physical excercise.

=20 | -
, FE ARG
357t

Z
Classification Regular  Irregular None Total X an.d'
Probability
Regularity of Male 137 57 23 217 dof=2
having (24.55)  (10.22) (4.12) (38.89) x*=2.0490
breakfast Female 195 101 45 341 P=0.3590
(34.95) (18.10) (8.06) (61.11)
Total 332 158 68 558
(59.50) (28.32) (12.19) (100.0)
Regularity of Male 19 136 61 216 dof=2
having (3.42) (24.50)  (10.99)  (38.92) x*=2.3835
night-meal  Female 27 195 117 339 P=0.3037
(4.86) (35.14) (21.08) (61.08)
Total 46 331 178 555
(8.29) (59.64) (32.07) (100)
Regularity of  Male 73 121 23 217 dof=2
physical (13.13)  (21.76) (4.14) (39.03)  x*=40.9729
exercise Female 43 217 79 339 P<0.001™
(7.73) (39.03) (14.21) (60.97)
Total 116 338 102 556

(20.86) (60.79) (18.35) (100.0)
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Table 23 Reasons of skipping meals

Ratio Sub-total

Classifications Frequenc
T (%)

Related to diet Lack of appetite due to heavy snack 136.0 23.9 B4 5
habit Side-dishes are not enjoyable 174.0 30.6 '
Related to home Do not like self serving 112.0 19.7 08 8
environment Do not like eating alone 52.0 9.1 '
Related to life Lack of tlm'e for' eating 231.0 40.6

Lack of eating time due to late 60.8
pattern 115.0 20.2

get—-up
Related to No appetite due to health 59.0 10.4 19.4
health For diet 51.0 9.0 '
Other reasons 82.0 14 .4 14 .4
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Table 24 Diet methods of the middle school students

Methods Frequency Ratio(%)
Eat as much as wanted and exercise more. 215 35.7
Reduce food intake and exercise 154 25.5
Change life style (ex. walking or biking) 140 23.2
Reduce food intake 78 12.9
I'd like to get weight rather than reducing. 36 6.0
Use medicines (Korean medicine or pills) 8 1.3
I do not do diet 146 24.2
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Table 25 ANOVA on the frequency of delivery dining with various
factors

Sum of Degree of Mean

Classification F Probability
squares freedom squre
Appetite Between group 5.58 2 2.79  5.33 0.01"
Within group 286.20 547 0.52
Total 291.78 549
Sex  Between group 3.40 1 3.40  6.61 0.01"
Within group 279.65 544 0.51
Total 283.05 545
Get-up  Between group 12.19 2 6.10 11.94  0.00°
time Within group 280.86 550 0.51
Total 293.05 552
Sleeping Between group 4.00 2 2.00  3.81 0.02"
time Within group 289.05 550 0.53
Total 293.05 552
Night meal Between group 4.04 2 2.02  3.83 0.02"
Within group 288.97 547 0.53
Total 293.01 549
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Table 26 x’-test for the frequency of delivery dining with various
factors

3~4 1~2 . 9
e . . 1~3 times nearly X~ and
Classification times times Total .
per month none Probability
per week per week
Appetite Strong 7 51 74 22 154  dof=6
(1.28) (9.34) (13.55) (4.03) (28.21) x*=22.363
Middle 8 75 213 73 369  p=0.0010**
(1.47) (13.74) (39.01) (13.37) (67.58)
None 0 9 6 8 23
(0.00) (1.65) (1.10) (1.47) 4.21)
Total 15 135 293 103 546
(2.75) (24.73) (53.55) (18.86) (100.0)
Sex Male 3 70 103 34 210  dof=3
(0.56) (12.92) (19.00) (6.27) (38.75) x’=15.171
Female 10 63 190 69 332 p=0.002"*
(1.85) (11.62) (35.06) (12.73) (61.25)
Total 13 133 293 103 542
(2.40) (24.54) (54.06) (19.00) (100.0)
Get-up Regular 6 40 109 53 208 dof=6
time (1.09)  (7.29)  (19.85)  (8.65) (37.89) y2=95862
Middle 4 59 141 44 248  pP=0.0002"
(0.73) (10.75) (25.68) (8.01) (45.17)
Irregular 5 36 45 7 93
(0.91) (6.56) (8.20) (1.28) (16.94)
Total 135 295 104 549

15
(2.73)  (24.59) (63.73) (18.94) (100.0)
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Table 27 x’-test for the frequency of skipping a meal due to heavy
snacks

1~2 1~2
. . Nearly 9
e Nearly times times x~ and
Classification everyda ‘Total .
none per per Probability
month week Y
Get-up Regular 164 25 22 3 214  dof=6
time (29.18)  (4.45) (391 (0.53) (38.08) y?=18.1146
Middle 159 39 46 8 252  pP=0.006"

(28.29) (6.94) (8.19) (1.42) (44.84)

Irregular 55 15 30 6 96
(9.79) (2.67) (3.56) (1.07) (17.08)

Total 378 79 88 17 562
(67.26) (14.06) (15.66) (3.02) (100.0)
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Table 28 Reason of eating all food served at the schools

Reasons Frequency Ratio(%)
Due to good taste 361 63.4
Due to hungriness 325 57.1
Due to favorable food material 157 27.6
For health 52 9.1
Because eating all is a duty 51 9.0
To prevent hungriness in the afternoon 23 4.0
For environment conservation 22 3.9

@9 golsht &4e] U o] gSe] Aot AFom b ol A

Table 29 Reactions when distasteful foods are served

Actions Frequency  Ratio(%)
Try to eal all but left a little bit of food 253 44 8
Do not eat and throw away 204 36.1
Do not eat and give it others who likes it 67 11.9
Eat all for health 39 6.9
Others 2 0.4




ST Ahe] WAL AZEG QN T RE WA ] o] n]
97 RAGE v ax Bajth 2 w52 A ATE Table 300

dEiskidth 7 2 ol “nto] SlolA7EA 66%e] S0l AA el e
B, HE olo] “FolatA @ HAMRIF 5ol At 33.2%E AA ST
g “qiuko] glojafrst «ol el Wo o] gle o dd 4ol gk, “ol
of I obE Aol Y 2E7 & HA ' SAclHA, A FH A F
AN M, “tholol EE 984" T 247} 29.3%, 11.8%, 6.2%, 3.3%, 3.0%S
stalth. o2 @t ol f& wia olddle AT 5 e AoER wjA A
F= vE gAY B @AR Fs FEete] WA ded vk 2 ga

of AA 7]odd Ao =2 FAHHET}E Table 28, Table

RS}
o

)
O
o
=
=
)

(V8]
S
o
ofN
2
ot
e

o}
70%7F WA, W, AW A, I} T A4 234 JE S Hola 30%Te] HE
2] A S BYgtia g o] A3E AR st suga oAl shAY

So] Folet AT £ iR A3Ho= AT Bart Aok



Table 30 Reasons of leaving foods at the school food service

Reasons Frequency Ratio(%)

Because of bad taste 375 65.9
Because disliking ingredients are included in the food 189 33.2
Lack of appetite 167 29.3
Because saltiness of food is not proper 78 13.7
Because of bad smell form the food 67 11.8
Because the food is new and lack of eating intention 62 10.9
Because experience of sickness or bad digestion after a5 6.9
eating the food ’

Because of possibility of food poisoning 19 3.3
For diet 17 3.0
Other reasons 1 0.2

St FA oA U 2248 3714 ol B AAFEE 3 A= Table 31
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Table 31 Type of left food as garbage at the school food service

Type Frequency Ratio(%) Type Frequency Ratio(%)
Soup or jjige 403 70.8 Boiled rice 93 16.3
Side dished 235 41.3 Nothing 57 10.0

Kimchi 98 17.2 Others 22 3.9
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Table 32 Food ingredients that students dislike

. Ratio ) Ratio

Ingredient Freaq. %) Ingredient Freaq. %)

root of balloonflower 298 49.4 anchovy 86 14.3
red pepper, garlic 293 48.6 milk 84 13.9
soybean 218 36.2 cucumber 82 13.6
carrots 217 36.0 barly and misc. grain 41 6.8
onion, green onion 188 31.2 lettuce 41 6.8
mushrooms 161 26.7 potato, sweet potato 32 5.3
clams 156 25.9 chicken, duck meat 25 4.1
spinach 119 19.7 pork 22 3.6
cheese 97 16.1 beef 20 3.3
fishes 89 14.8 others 116 19.2

(3) W7 AZE 4
A F7HA] B2 vyl dlighk AF(ZGA, 2007; A 23], 2006; Lee et. al 2005,
Park et al., 2002)°1 A
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Table 33 Preference of the school food menu

Food Freql) Pref” Food Freq Pref
Ssalbab 476 78.9 Sulungtang 284 47.1
Boribab 252 41.8 Galbitang 340 56.4
Heukmibab 210 34.8 Chuotang 38 6.3
Kongbab 52 8.6 Gamjatang 325 53.9
Younyangbab 159 26.4 Samgetang 140 23.2
Bukuhguk 51 8.5 Kingnamulguk 173 28.7
Miyukjogaeguk 234 38.8 Miyukguk 272 45.1
Sogogimuguk 367 60.9 Mudashimaguk 64 10.6
Uhmukguk 270 44 .8 Sigumchidoenjangguk 127 21.1
Gyeranguk 189 31.3 Manduguk 414 68.7
Janchiguksu 142 23.5 Highrice 113 18.7
Kalguksu 127 21.1 Omurice 325 53.9
Wudong 247 41.0 Bokgumbab 280 46.4
Nangmyun/Jjolmyon 268 44.4 Bibimbab 298 49.4
Spaghetti 332 55.1 Kongnamulbab 53 8.8
Dongas 236 39.1 Mandu-twigim 333 55.2
Tangsuyuk 365 60.5 Oksusu-mattang 63 10.4
Darkangjung 353 58.5 Goguma-mattang 180 29.9
Ojinguh-twigim 129 21.4 Yache-twigim 185 30.7
Sangsun-twigim 50 8.3 Gamja-twigim 108 17.9
Pork bokgum 376 62.4  Gamjache-bokgum 200 33.2
Ham-yache-bokgum 252 41.8 Dduk-bokki 481 79.8
Ohjinguh-bokgum 128 21.2 Busut-bokgum 91 15.1
Chamchi-kimchi-bokgum 302 50.1 Gaji-bokgum 19 3.2
Uhmukbokgum 63 10.4 Jabche 302 50.1
Ohjinguh-dubbab 182 30.2  Gimchi-jjigye 388 64.3
Nackji-dubbab 202 33.5  Doenjang-jjigye 109 18.1
Jabche-dubbab 125 20.7 Dongtae-jjigye 129 21.4
Jajang-bab 330 54.7 Budae-jjigye 92 15.3
Donyuk-dubbab 288 47.8 Chamchi-jjigye 235 39.0
Oiji 187 31.0 Cabbage gimchi 433 71.8
Danmuji 304 50.4  Yulmu-gimchi 58 9.6
Mujangahjji 143 23.7 Ggakdugi 150 24.9
Oyipickle 189 31.3 Cucumber Sobagi 221 36.7
Ggatyipjulyim 259 43.0  Bak-gimchi 141 23.4
Dduck(desert) 77 12.8 Jang-jorim 441 73.1
Bread(desert) 204 33.8 Gyipo-jorim 137 22.7
Drink(desert) 369 61.2  Myulchijorim 134 22.2
Fruit(desert) 210 34.8  Potato Jorim 295 48.9
Yogert(desert) 199 33.0  Yungun-jorim 94 15.6
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Table 34 Merits and demerits of the school food service

Demerits or Ratio Merits or Ratio
Freq. Freq.
uncomfortable aspect (%) favorable aspect (%)
Taste is unsatisfactory Enjoyable time for making
compared to home cook food. 205 36. friendship 394 69.2
Food service(distribution) is Convenience, no need for
unfair. 174 30.6 lunch bag 358 62.9

Serving hall and tables are 150 26 4 Various foods compared to 179 315

dirty home menu

Frequent serving of disliking Beneficial to fix unbalanced

food 119 20.9 diet 76 134
Spoons and bowls are dirty 103 18,1 Reasonable or cheap cost 55 9.7
Lack of time to eat 97 17.0 Other reasons 2 0.4

Can't eat rice and side dishes
as much as he/she wants 90 15.8

Other reasons 93 16.4

SugHed HF=5 ATt o radd e we] WS 2R A
Table 3594 H= viol 2ol T thd 5= Atart il Soll= T34 g
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Response on listening about a food poisoning accident

Table 35

at schools

Ratio(%)

Frequency

Response

7.4
31.0

42

I have no information because I do not listen news.

175

I have no interest, even if I listens news.

14.0

79

I trust my school, do not worry if it can happen in

our school.

38.5

217

I may check carefully if my school is safe.

9.0

51

I avoid some food ingredient that has possibility of

poisoning.
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Table 36 Difference between the elementary schools and the middle
schools

Likert scale
) . Aver-
Aspect Negative Neutral Positive STD
1 2 3 4 5 28

Classroom is free of food smell because 47 39 191 123 203 3.657 1.224
of food serving at dining hall.

Good because there is no trifle work 48 37 196 135 187 3.624 1.207
such as carrying food.

Good because there is no surveillance on 46 40 202 135 179 3.604 1.198
leaving food as garbage.

Good because we can make free time if 61 43 193 143 163 3.504 1.242
we finish meal early.

Good because we can play with friends 86 60 257 109 90 3.100 1.206
before and after meal

Good because we can walk outside for a 86 84 233 113 87 3.051 1.214
short time.

Good because we can go to conveniens 273 64 142 56 68 2.307 1.408
store in school after meal.

Bad because there is no chance to serve 196 131 215 34 27 2.279 1.111
others

Bad because there is no chance to 177 162 211 38 13 2.248 1.017
co-work with friend




Table 37 Items for improvement of the school food service

Likert scale
Aspect Negative Neutral Positive Mean STD
1 2 3 4 5
Should clean dining hall and its floor 18 36 179 126 243 3.897 1.096

more.

Would be better if rice is served with 99 107 238 67 91 2.909 1.247
bowl.

Would be better if we can choose one 40 62 191 134 175 3.570 1.200
among 2 or 3 different menu

Would be better if I need not to bring 55 100 213 98 136 3.267 1.240
some dishes I don’t like.

Would be better if we can pay as much 98 69 193 149 1 3.213 1.372
as we select.

Would be better if there is enough time 25 32 137 149 259 3.975 1.118
for eating

Would be better if table is larger and 30 45 170 119 232 3.798 1.179
space between them are enough for us.

Would be better if we can talk complain 28 35 199 127 214 3.769 1.133
and service workers listen to our

complaints.
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Table 38 Royalty and overall quality evaluation on the school food
service

Likert scale

&3 Negative Neutral Positive Mean STD
1 2 3 4 5

School food service is 54 99 217 109 27 2.870  1.032
reliable and satisfactory (10.67) (19.57) (42.89) (21.54) (5.34)
Time for food service is 21 54 191 145 94 3.452  1.046
joyful (4.16) (10.96) (37.82) (28.71) (18.61)
School authority and 87 109 215 70 24 2.657 1.069
parents take care of (17.23) (21.58) (42.57) (13.86) (4.75)
sanitation of food service
Food service in my 65 81 157 114 38 3.143  1.256
school is better than (12.87) (16.04) (31.09) (22.57) (17.43)

that in other school
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Table 39 ANOVA on the overall quality with the geographic
parameters

] Para- o
Question SS dof MS F Probability
meter
School food School 10.843 4 2.711  4.20 0.002**
service is School year 2541 4 0.635 0.92 0.451
reliable and Sex 1.127 4 0.282 1.19 0.315
satisfactory No. of household 2.5562 4 0.638 1.03 0.391
Time for food School 3.757 4 0.939 1.43 0.224
service is joyful School year 8.382 4 2.096 3.09 0.016*
Sex 1.699 4 0.425 1.80 0.127
No. of household 0.309 4 0.077 0.12 0.974
School authority School 3.757 4 0.939 1.43 0.224
and parents School year 8.382 4 2.096 3.09 0.015*
take care of Sex 1.696 4 0.425 1.80 0.127
4

sanitation of No. of household 0.309 0.077 0.12 0.974

food service

Food service in School 4933 4 1.233 1.88 0.112
my school is School year 4526 4 1.131 1.65 0.160
better than that Sex 5.196 4 1.299 5.65 0.0002**
in other school No. of household 0.674 4 0.168 0.27 0.897
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Table 40 Mean of the overall quality of the school food service

School food

School authority

Food service in

. Time for my school is
Classification  Items sﬂer.\nce 8 food service anfl parentg ta.ke better than
reliable and NS care of sanitation .
. is joyful . that in other
satisfactory of food service school

School A Mean 2.83 3.49 2.56 2.90

N 175 175 175 175

STD 1.05 1.08 1.04 1.26

B Mean 2.90 3.49 2.66 3.29

N 192 192 192 192

STD 1.08 1.06 1.16 1.29

C Mean 2.88 3.38 2.74 3.22

N 200 199 199 199

STD 0.97 1.00 1.00 1.19

School- 1st Mean 2.95 3.65 2.74 3.2

Year N 202 202 201 201

STD 1.02 1.05 1.10 1.29

2nd Mean 2.86 3.37 2.69 3.08

N 177 177 177 177

STD 1.04 1.05 1.06 1.18

3rd Mean 2.79 3.32 2.54 3.11

N 188 187 188 188

STD 1.03 1.01 1.04 1.29

Sex Male Mean 2.97 3.55 2.79 3.31

N 216 215 216 216

STD 1.05 1.08 1.20 1.22

Female Mean 2.81 3.40 2.59 3.03

N 344 344 343 343

STD 1.01 1.02 0.97 1.27
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Table 41 Chronbach’s a values of the survey measurement sets

Standardized variables

Raw variables

No. of
questions

Items

a value

a value

0.9569
0.9726
0.9619
0.9657
0.9669

0.9560
0.9723
0.9616
0.9656
0.9668

30
30
30
30
30

Importance

Expectation

Q1 (Performance)

Q2 (Perf. -Expt.)

Q3 [(Perf.-Expt.)x Imp.]
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Table 42 Naming of common factors for Q1 based on the properties
of questions

Name of

Eigen-— . ) Load
Common Cumulative Questions
value factor
factor
Food 14.3248 0.4775 Various menu 0.690
Quality New dishes 0.688
Calory and nutrients 0.645
Serving favorite food 0.547
Special food of seasons or holidays 0.539
Harmony between main and side dishes 0.509
Keeping the menu announced 0.495
Proper Serving amount 0.474
Quality and freshness of food material 0.464
Color and shape of food 0.451
Sani— 1.4458 0.5257 Cleanness of serving table 0.746
tation Clean serving hall 0.672
Sanitation facilities in kitchen and tables 0.670
Sanitation of food service 0.612
Cleanness of spoon and chopstick 0.596
Food sanitation 0.561
Food temperature 0.438
Proper food service cost 0.381
Conve- 1.2626 0.5678 Convenient serving and returning table 0.699
nience Convenient serving tools 0.654
Enough space for eating 0.474
Enough time for eating 0.463
Ventilation and brightness of serving hall (0.459
Location of serving hall(distance) 0.435
Respon- 1.1246 0.6053 Listening to complaints and survey for 0.763
siveness improvement
Quick response to complaints 0.718
Attitude of serving agents, kindness 0.466
Serving time, waiting for food 0.400
Taste 0.7891 0.6316 Taste of food 0.737
Tidiness 0.7779 0.6575 Tidiness of serving agents costume 0.737
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Table 43 The importance and the expectations evaluated by the

students
No. of Questions Importance Expectation
question Mean STD Mean STD
1 Taste of food 4.290 0.936 4.211 0.992
2 Color and shape of food 3.467 1.105 3.708 1.116
3 Calory and nutrients 3.959 1.036 3.946 1.060
4 Quality and freshness of food material 4.250 0.993 4.191 0.997
5 Proper Serving amount 3.853 1.047 3.921 1.036
6 Various menu 3.912 1.028 4.020 1.041
7 New dishes 3.984 1.032 4.036 1.045
8 Special food of seasons or holidays 3.717 1.138 3.794 1.137
9 Keeping the menu announced 3.652 1.172 3.878 1.117
10 Serving favorite food 3.970 1.074 4.079 1.036
11 Harmony between main and side 3.862 1.034 3.880 1.075
dishes
12 Food sanitation 4.409 0.977 4.182 1.107
13 Food temperature 3.995 1.051 3.977 1.077
14 Proper food service cost 4.043 1.082 4.005 1.118
15 Clean serving hall 4.264 1.049 4.147 1.037
16 Sanitation facilities in kitchen and 4.248 1.020 4.079 1.091
tables
17 Cleanness of serving table 4.266 1.044 4.095 1.096
18 Cleanness of spoon and chopstick 4.321 1.028 4.079 1.099
19 Sanitation of food service 4.281 0.995 4.100 1.053
20 Tidiness of serving agents costume 3.707 1.176 3.776 1.177
21 Attitude of serving agents, kindness 3.922 1.159 3.925 1.181
22 Enough space for eating 3.888 1.110 3.887 1.133
23 Ventilation and brightness of serving 4.159 0.994 3.982 1.099
hall
24 Convenient serving and returning 3.858 1.079 3.871 1.105
table
25 Convenient serving tools 3.809 1.068 3.784 1.113
26 Serving time, waiting for food 4.085 1.090 4.000 1.126
27 Enough time for eating 4.090 1.030 3.971 1.066
28 Location of serving hall(distance) 3.830 1.081 3.875 1.033
29 Listening to complaints and survey 3.826 1.197 3.782 1.231
for improvement
30 Quick response to complaints 4.133 1.099 3.937 1.180
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Table 44 Naming of common factors for the Q2

Name of .

Eigenvalue . Load

Common ) Questions
(Cummulative) factor

factor
Cleanness of serving table 0.771
Clean serving hall 0.691
Sanitation facilities in kitchen and tables 0.679
Cleanness of spoon and chopstick 0.654
Sanitation 15.107 Sanitation of food service 0.652
(0.504) Food sanitation 0.625
Quality and freshness of food material 0.484
Ventilation and brightness of serving hall 0.439
Attitude of serving agents, kindness 0.402
Proper food service cost 0.376
New dishes 0.755
Various menu 0.728
Taste of food 0.543
. 1.400 Serving favorite food 0.540
Food Quality .
(0.550) Calory and nutrients 0.510
Special food of seasons or holidays 0.490
Keeping the menu announced 0.449
Proper Serving amount 0.425
Convenient serving tools 0.697
Convenient serving and returning table 0.668
Enough space for eating 0.457
Harmony between main and side dishes 0.441
Location of serving hall(distance) 0.411
Convenience 0.365 Quick response to complaints 0.217
an.d (0.593) .Llstemng to complaints and survey for 0.977
responsiveness improvement

Tidiness of serving agents costume 0.312
Serving time, waiting for food 0.270
Food temperature 0.244
Enough time for eating 0.348
Color and shape of food 0.254
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Table 45 Naming of common factors for the Q3
Name of )
Eigenvalue . Load
Common ] Questions
(Cummulative) factor
factor
Cleanness of serving table 0.754
Sanitation facilities in kitchen and tables 0.719
Clean serving hall 0.699
o 15.378 Sanitation of food service 0.682
Sanitation .
(0.513) Cleanness of spoon and chopstick 0.672
Food sanitation 0.647
Quality and freshness of food material 0.502
Food temperature 0.460
New dishes 0.782
Various menu 0.755
Serving favorite food 0.544
1413 Taste of food 0.520
Food Quality Special food of seasons or holidays 0.478
(0.560) Calory and nutrients 0.423
Keeping the menu announced 0.421
Harmony between main and side dishes 0.408
Proper Serving amount 0.340
Convenient serving and returning table 0.663
Convenient serving tools 0.648
Enough space for eating 0.497
Ventilation and brightness of serving hall 0.454
Location of serving hall(distance) 0.428
Quick response to complaints 0.217
Convenience 1213 Listening to complaints and survey for 0.241
and (0.600) improvement
responsiveness Enough time for eating 0.293
Tidiness of serving agents costume 0.333
Attitude of serving agents, kindness 0.205
Color and shape of food 0.257
Serving time, waiting for food 0.273
Proper food service cost 0.274
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Table 46 Means of qualities by the 3 different quality models

. Mean

Factors Questions a1l Q2 Q3
Food quality Various menu 2.959 -1.069 -4.471
New dishes 2.882 -1.143 -4.972
Calory and nutrients 3.102 -0.846 -3.542
Serving favorite food 2.987 -1.103 -4.789
Special food of seasons or holidays 3.000 -0.789 -3.32
Harmony between main and side dishes 3.013 -0.871 -3.743
Keeping the menu announced 3.086 -0.788 -3.329
Proper Serving amount 2.986 -0.938 -3.789
Quality and freshness of food material 3.007 -1.179 -5.237
Color and shape of food 2.932 -0.77 -3.057
Mean 2.995 -0.950 -4.025
Sanitation Cleanness of serving table 2.801 -1.285 -b5.77
Clean serving hall 2.849 -1.299 -5.749
Sanitation facilities in kitchen and tables 2.815 -1.26 -5.632
Sanitation of food service 2.955 -1.147 -5.177
Cleanness of spoon and chopstick 2.876 -1.195 -5.299
Food sanitation 2.953 -1.214 -5.635
Food temperature 2.995 -0.984 -4.280
Proper food service cost 2.928 -1.062 -4.745
Mean 2.897 -1.181 -5.286
Convenience Convenient serving and returning table 3.061 -0.814 -3.404
Convenient serving tools 3.115 -0.662 -2.809
Enough space for eating 2.792 -1.099 -4.657
Enough time for eating 3.005 -0.972 -4.159
Ventilation and brightness of serving hall 3.009 -0.956 -4.235
Location of serving hall(distance) 3.072 -0.811 -3.361
Mean 3.009 -0.886 -3.771
Responsiveness Listening to complaints and survey for 2539 -1.241 -5.241

improvement

Quick response to complaints 2.487 -1.451 -6.345
Attitude of serving agents, kindness 2.623 -1.297 -5.591
Serving time, waiting for food 2.671 -1.319 -5.696
Mean 2.580 -1.327 -5.718
Taste Taste of food 3.004 -1.205 -5.414
Tidiness Tidiness of serving agents costume 2.964 -0.804 -3.437
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Table 47 Distribution and the unsatisfaction ratio of the Q1

Frequency Unsatis—

Service Factors faction

1 2 3 4 5 ratio (%)
Taste of food 67 92 234 120 52 28.14
Color and shape of food 58 94 278 98 37 26.90
Calory and nutrients 49 71 282 105 58 21.24
Quality and freshness of food material 63 96 233 120 53 28.14
Proper Serving amount 64 108 221 115 56 30.50
Various menu 73 108 210 125 49 32.04
New dishes 85 106 223 95 56 33.81
Special food of seasons or holidays 69 91 239 105 61 28.32
Keeping the menu announced 59 90 234 108 74 26.37
Serving favorite food 68 90 245 107 54 28.01
Harmony between main and side dishes 57 85 264 114 45 25.13
Food sanitation 80 86 211 122 56 31.15
Food temperature 60 107 233 110 55 29.56
Proper food service cost 85 85 239 97 59 30.09
Clean serving hall 86 105 226 105 42 33.98
Sanitation facilities in kitchen and tables 81 110 246 89 39 33.81
Cleanness of serving table and 88 117 224 92 44 36.28
Cleanness of spoon and chopstick 83 108 221 103 49 33.87
Sanitation of food service 77 97 223 116 52 30.80
Tidiness of serving agents costume 86 77 236 106 60 28.85
Attitude of serving agents, kindness 139 97 209 77 43 41.77
Enough space for eating 95 107 230 90 43 35.75
Ventilation and brightness of serving hall 68 96 225 116 60 29.03
Convenient serving and returning table 67 76 240 119 62 25.35
Convenient serving tools 53 67 267 122 56 21.24
Serving time, waiting for food 111 124 211 74 45 41.59
Enough time for eating 79 101 204 107 74 31.86
Location of serving hall(distance) 66 72 243 125 58 24.47
Listening to complaints and survey for 145 109 205 66 38 45.12

improvement

Quick response to complaints 162 107 193 60 41 47.78




Table 48 Distribution and the unsatisfaction ratio of the Q2

Service Factors Frequency Unsatis—
faction
-4 -3 -2 -1 0 1 2 3 4 ratio (@)
Taste of food 39 43 145 155 143 32 7 1 - 67.61
Color and shape of food 34 36 96 118 199 51 27 2 2 50.27
Calory and nutrients 31 26 103 143 209 37 14 - 2 53.63
Quality and freshness of food material 40 54 118 155 159 31 8 - - 64.96
Proper Serving amount 42 44 104 119 188 48 13 4 3 54.69
Various menu 45 53 116 112 177 46 15 1 - 57.70
New dishes 53 71 106 96 175 45 17 1 1 57.70
Special food of seasons or holidays 39 33 104 101 204 57 22 3 2 49.03
Keeping the menu announced 34 42 100 107 198 55 21 5 3 50.09
Serving favorite food 44 57 116 126 160 45 14 3 - 60.71
Harmony between main and side dishes 31 39 107 115 212 49 8 3 1 51.68
Food sanitation 54 57 127 116 160 34 14 3 - 62.65
Food temperature 32 55 114 117 185 46 13 2 1 56.28
Proper food service cost 52 44 123 96 192 38 17 2 1 55.75
Clean serving hall 55 63 133 118 151 32 12 1 - 65.31
Sanitation facilities in kitchen and 49 57 139 119 159 33 8 1 - 64.42
tables
Cleanness of serving table and 54 61 136 109 163 31 10 1 - 63.72
Cleanness of spoon and chopstick 54 48 130 115 170 38 8 2 - 6142
Sanitation of food service 47 57 115 128 167 35 14 2 - 61.42
Tidiness of serving agents costume 41 34 103 116 181 52 33 4 1 52.04
Attitude of serving agents, kindness 82 57 100 103 171 38 11 3 - 60.53
Enough space for eating 57 56 108 105 167 52 18 - 2 57.70
Ventilation and brightness of serving 31 57 98 124 203 35 13 2 54.87
hall
Convenient serving and returning table 37 37 97 101 221 48 20 1 48.32
Convenient serving tools 24 32 101 96 230 58 16 6 4478
Serving time, waiting for food 66 72 116 89 182 27 10 3 - 60.71
Enough time for eating 44 46 112 112 183 44 17 5 2 55.58
Location of serving hall(distance) 40 34 98 102 211 59 20 1 - 48.50
Listening to complaints and survey for 76 54 105 86 191 39 12 1 - 56.99
improvement
Quick response to complaints 97 55 114 94 165 27 12 - 1 63.72




Table 49 Distribution and the unsatisfaction ratio of the Q3

Frequency Unsatis—
Service Factors 10~ 1~ faction
<-10 -1 0 9 )
ratio (%)
Taste of food 166 216 143 34 6 67.61
Color and shape of food 77 207 199 76 6 50.27
Calory and nutrients 108 194 210 48 5 53.45
Quality and freshness of food material 159 208 159 36 3 64.96
Proper Serving amount 113 196 188 59 9 54.69
Various menu 136 190 177 58 4 57.70
New dishes 166 160 175 58 6 57.70
Special food of seasons or holidays 76 176 204 78 6 49.03
Keeping the menu announced 103 180 198 77 7 50.09
Serving favorite food 156 187 160 58 4 60.71
Harmony between main and side dishes 117 175 212 58 3 51.68
Food sanitation 193 161 160 42 9 62.65
Food temperature 133 185 185 52 10 56.28
Proper food service cost 156 159 193 49 8 55.75
Clean serving hall 194 174 152 35 20 65.13
Sanitation facilities in kitchen and tables 188 176 159 38 4 64.42
Cleanness of serving table and 193 167 164 37 5 63.54
Cleanness of spoon and chopstick 177 169 171 40 8 61.24
Sanitation of food service 174 173 167 42 9 61.42
Tidiness of serving agents costume 106 188 181 &3 7 52.04
Attitude of serving agents, kindness 164 178 172 47 4 60.53
Enough space for eating 144 181 168 70 2 57.52
Ventilation and brightness of serving hall 139 171 203 42 10 54.87
Convenient serving and returning table 108 165 221 66 5 48..32
Convenient serving tools 84 159 230 75 7 44.78
Serving time, waiting for food 187 156 182 34 6 60.71
Enough time for eating 136 178 183 58 10 55.58
Location of serving hall(distance) 111 162 212 74 6 48.32
L.istening to complaints and survey for 159 163 191 48 4 56.99
improvement
Quick response to complaints 206 154 165 33 7 63.72
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Table 50 Unsatisfaction ratio of the 3 different quality models

Unsatisfaction ratio (%)

Factors Questions a1l Q2 Q3
Various menu 32.04 57.70 57.70

New dishes 33.81 57.70 57.70

Calory and nutrients 21.24 53.63 53.63

Serving favorite food 28.01 60.71 60.71

Special food of seasons or holidays 28.32 49.03 49.03

qi(;ﬁfy Harmony between main and side dishes 9513 5168  51.68
Keeping the menu announced 26.37 50.09 50.09

Proper Serving amount 30.50 54.69 54.69

Quality and freshness of food material 28.14 64.96 64.96

Color and shape of food 26.90 50.27 50.27

Mean 28.05 55.05 55.05
Cleanness of serving table 36.28 63.72 63.54

Clean serving hall 33.98 65.31 65.13
Sanitation facilities in kitchen and tables 33.81 64.42 64.42

_ . Sanitation of food service 30.80 61.42 61.42
Sanitatio Cleanness of spoon and chopstick 33.87 61.42 61.24
n Food sanitation 31.15 62.65 62.65
Food temperature 29.56 56.28 56.28

Proper food service cost 30.09 55.75 55.75

Mean 32.44 61.37 61.30
Convenient serving and returning table 25.35 48.32 48..32
Convenient serving tools 21.24 44.78 44.78

Enough space for eating 35.75 57.70 57.52

i?e“z;_ Enough time for eating 31.86  55.58  55.58
Ventilation and brightness of serving hall 29.03 54.87 54.87
Location of serving hall(distance) 24.47 48.50 48.32

Mean 27.95 51.63 52.21
i;s;reélézfnetitcomplamts and survey for 4512 56.99 56.99
Respon- Quick response to complaints 47.78 63.72 63.72
siveness Attitude of serving agents, kindness 41.77 60.53 60.53
Serving time, waiting for food 41.59 60.71 60.71

Mean 44.07 60.49 60.49

Taste Taste of food 28.14 67.61 67.61
Tidiness Tidiness of serving agents costume 28.85 52.04 52.04
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Table 51 Comparisons of evaluation of the common factors

L Quality . .
Criteria 1 Order of satisfaction (from better to worse)
model
Measured Q1 Convenience > Taste > Food quality > Tidiness of serving
Mean agents > Sanitation > Responsiveness

Q2  Tidiness of serving agents > Convenience > Food quality >

Sanitation > Taste > Responsiveness
Unsatisfaction Q1 Responsiveness > Sanitation > Tidiness of serving agents >

ratio Taste > Food quality > Convenience
Q2  Taste > Sanitation > Responsiveness > Food Quality >

Tidiness of serving agents > Convenience

FATFe Z Aol 37kA] Bdof gt ad A A] F3 FEadS P
3 RAo|th AP AT REo] SERVPERFEE & 7= A= 271 (2004)
of AFZAFelAE 2 A7 5249 F4, w4, HaEA, e E U

Aol 47.8%, Aol 4.8%, 4.2%, 3.8%, 2.6%, 2.5%= 74| TAke] 65.8%
2 voader AWE & vk W 2420062 LA A= 8.9l

TEE P7F QAR A 52 Fdo] Al 8o R YEd A fE e
Z1(2004)9F el AH(1995)2] A=A ol T
ATmith Alledle] B2AY 2 £47F B27] wiEd A58 E
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Table 52 Common factors of the service quality in the school food
service

No. of
Author Common factors Remarks
factors
Chang, HJ Food quality 1, Food quality 2, Sanitation, Tangibles, 8 University
(1995) Reliability, Responsiveness, Empathy, Quality
Lee, MS  Pleasure of food service, Fullness, Sanitation, Dining 7 Elementary
(1998) environment, Taste, Nutrition education, Acceptance school
of food service
Park, EJ  Food quality, Responsiveness, Convenience, 7 University
(2004) Sanitation, Tangibles, Reliability, Empathy
Oh, JR Responsiveness+empathy, Facility +reliability, 3 High school
(2006) Sanitation
Q1 Food quality, Sanitation, Convenience, 6 Middle
Responsiveness, Taste, Tidiness of employee school
Q2, 3 Sanitation, Food quality, Convenience and 4

responsiveness etc

ol’del d3tE FFste] ¥lasto] Table 533 Zo] 7 #4

2
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Table 53 Characteristics of the three quality models

Merits Demerits

Q1 Evaluation is simple.
(SERVPERF) Survey form is short.
Widely used in various application.
Measurements show a Gaussian
distribution.
Factor analysis shows well defined
common factors.

Q2 Measurements show a Gaussian Survey form is not short.
(SERVQUAL) distributions. Evaluation is relatively complex.
Common factors in the factor Answering the survey need more
analysis are influenced by intention
expectation. Factor analysis could bring invalid
The best quality is not directly result

proportional to the performance.

Q3 Magnitude of measurement can be Survey form is long.
(Weighted- adjusted by the Importance. Evaluation is complex.
SERVQUAL) Subject judgement can be amplified

by the Importance.

Measurements do not show the
Gaussian distribution.

Factor analysis could bring invalid
result
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Table 54 The importance and the expectation of the quality factors

Lickert scale

Factors Questions -
Importance Expectation

Various menu 3.912 4.020
New dishes 3.984 4.036
Calory and nutrients 3.959 3.946
Serving favorite food 3.970 4.079
Food Special food of seasons or holidays 3.717 3.794
quality Harmony between main and side dishes 3.862 3.880
Keeping the menu announced 3.652 3.878
Proper Serving amount 3.853 3.921
Quality and freshness of food material 4.250 4.191
Color and shape of food 3.467 3.708
Mean 3.863 3.945
Cleanness of serving table 4.266 4.095
Clean serving hall 4.264 4.147
Sanitation facilities in kitchen and tables 4.248 4.079
Sanitation of food service 4,281 4,100
Sanitation Cleanness of spoon and chopstick 4.321 4.079
Food sanitation 4.409 4.182
Food temperature 3.995 3.977
Proper food service cost 4.043 4.005
Mean 4.228 4.083
Convenient serving and returning table 3.858 3.871
Convenient serving tools 3.809 3.784
Enough space for eating 3.888 3.887
(;?sr\lff(; Enough time for eating 4.090 3.971
Ventilation and brightness of serving hall 4.159 3.982
Location of serving hall(distance) 3.830 3.875
Mean 3.939 3.895

Listening to complaints and survey for
improvergnent ’ ' 3.826 3.782
Respon- Quick response to complaints 4.133 3.937
siveness Attitude of serving agents, kindness 3.922 3.925
Serving time, waiting for food 4.085 4.000
Mean 3.992 3.911
Taste  Taste of food 4.290 4.211
Tidiness Tidiness of serving agents costume 3.707 3.776

Table 55 StmFA oA AN Agtew 5o N&d A2 Q19 BE

299 £M 2 TR P Aotk b = Bue f4olga B
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Table 55 Improvement points sorted by quality factors of the Q1

Factors Improvement points Frequency
Menu is simple, various menu is required 67
Lack of food, serving size 62
Freshness of food ingredient 9
Food quality = Nutrient food is necessary 3
Dessert is satisfactory 5
Strange smell from food ingredient, bad smell 2
Subtotal of answers 148
Clean food, table, cup, spoon etc 164
Sanitation Food temperature is not appropriate 5
Price is high 34
Subtotal of answers 203
Narrow space in dining room 57
Eating time is too short 39

Convenience  Ventilation and brightness of dining room is not

26

comfortable.
Subtotal of answers 122
Kindness of employee 99
Responsiveness Complaint lister.ling and active measures 9
Serving speed is slow 8
Subtotal of answers 117
Taste Taste of Food 95
Tidiness None -
Disorder in serving 20
Unexpected  Lack of water 13
improvement Lack of cups 17
points Service is not equal to everybody 15
Convenient shop is necessary 2
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Table 56 Food service quality evaluation based on the IPA

Highly important and good factors

Highly important but poor factors

Taste of food
Quality and freshness of food material
Ventilation and brightness of dining hall

Enough time for eating

Cleanness of spoon and chopstick
Sanitation of food service

Sanitation facilities in kitchen and tables
Food sanitation

Proper food service cost

Cleanness of serving table

Clean serving hall

Quick response to complaints

Serving time, waiting for food

Less important and good factors

Less important but poor factors

Harmony between main and side dishes
Convenient serving and returning table
Special food of seasons or holidays
Keeping the menu announced
Convenient serving tool

Location of dining hall

Calory and nutrients

Enough space for eating

Food temperature

New foods

Various menu

Serving favorite food

Color and shape of food

Proper serving amount

Listening to complaints and survey for
improvement

Tidiness of serving agents

Attitude of serving agents, kindness
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Table 57 Difference of life-environment variables between the
schools

Classification Levels Total Statistics
School life School Pleasant Middle Boring
A 187 150 25 362  dof=4
B 179 186 31 396  x°=6.6379
C 215 170 21 406  p=0.156 NS
Academic School Good Middle Low
achievement A 61 224 77 362  dof=4
B 46 254 95 395  x°=4.8383
C 61 260 86 407  p=0.304 NS
Body School Satisfactory Middle Unsatisf.
Self—image A 49 189 124 362 dof=4
B 41 233 122 396  x“=5.5595
C 41 220 145 406  p=0.235 NS
Diet for School Active Try but fail No interest
weight A 34 171 157 362  dof=4
control B 35 149 212 396  x“=9.101
C 40 181 187 408 p=0.0586 NS
Physical School Frequently Irregular None
exercise A 67 225 69 361 dof=4
B 96 236 64 396  x*=5.1937
C 77 252 76 405 p=0.268 NS
Activeness School Active Middle Passive
in life A 118 181 57 356  dof=4
B 121 220 54 395  x’=9.1702
C 99 245 61 405 p=0.057 NS
Resistance School Passes Passing Not yet
period A 97 199 63 359  dof=4
B 89 232 73 394  x°=5.27
C 96 218 91 405  p= 0.261 NS
Economic School Rich Middle Poor
level A 47 302 13 362  dof=4
B 46 338 12 396 x“=2.8987
C 38 356 13 407  p=0.575 NS
Home School Lovely Middle Problematic
atmosphere A 195 158 8 361 dof=4
B 183 184 29 396  x°=16.6157
C 196 197 13 406  p= 0.0023™
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Table 58 Difference of life-environment variables

school years

between the

Classification Level Total  Statistics
School life Year Good Middle Low
1st 198 184 24 406  dof=4
2nd 189 146 28 363 x*=2.8180
3rd 194 176 25 395 p=0.5887 NS
Academic Year Pleasant Middle Boring Total Statistics
achievement 1st 67 248 89 404  dof=4
2nd 42 233 89 364 x*=5.4377
3rd 59 257 80 396 p=0.2453 NS
Body Year Satisfactory Middle Unsatisfact.
self-image 1st 58 234 114 406  dof=4
2nd 39 190 134 363 x°=12.4998
3rd 34 218 143 395 p=0.014"
Diet for body Year Active Try but fail No interest
fitness 1st 41 146 219 406 dof=4
2nd 30 149 185 364 x°=24.5584
3rd 38 206 152 396 p=<0.0001"
Physical Year Frequently Irregular None
exercise 1st 105 240 61 406 dof=3
2nd 77 227 58 362  x°=20.552
3rd 58 246 90 394 p=0.0004"
Activeness in Year Active Middle Passive
life 1st 130 209 64 403 dof=4
2nd 109 190 61 360 x*=12.3487
3rd 99 247 47 393 p=0.015"
Resistance Year Passes Passing Not yet
period 1st 52 265 86 403 dof=4
2nd 78 204 80 362 x*=75.2332
3rd 152 180 61 393 p=<0.001""
Economic Year Rich Middle Poor
level 1st 56 341 8 405 dof=4
2nd 43 307 15 365 x°=9.6487
3rd 32 348 15 395 p=0.047"
Home Year Lovely Middle Problematic
atmosphere 1st 215 173 17 405 dof=4
2nd 175 173 15 363  Xx*=3.7740
3rd 184 193 18 395 p=0.438 NS
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Table 59 Difference of life-environment variables between the sexes

Classification Level Total Statistics
Sex Pleasant Middle Boring
School life Male 233 195 37 465 d(23f=2
Female 340 303 39 682  x"=2.4902
Total 573 498 76 1147 p=0.2879 NS
Sex Good Middle Low
Academic Male 60 288 119 467  dof=2
achievement Female 106 440 134 680 X2=6.0259
Total 166 728 253 1147 p=0.049"
Sex Satisfactory Middle Unsatisfact.
Body Male 68 282 116 466  dof=2
self-image Female 61 350 270 681  x?=29.886
Total 129 632 386 1147 p=<0.0001""
Sex Active Try but fail No interest
Diet for body Male 47 102 317 466  dof=2
fitness Female 59 394 230 683  x°=151.52
Total 106 496 547 1149 p=<0.0001""
Sex Frequently Irregular None
Physical Male 157 261 48 466  dof=2
exercise Female 80 441 158 679  x°=93.5214
Total 237 702 206 1145 p=<0.0001""
Sex Active Middle Passive
Activeness in Male 120 264 80 464  dof=2
life Female 213 371 91 675  x°=5.8225
Total 333 635 171 1139 p=0.054 NS
Sex Passes Passing Not yet
Resistance Male 88 273 102 463  dof=2
period Female 190 367 121 678 x2=12.791
Total 278 640 223 1141 p=0.0017"
Sex Rich Middle Poor
Economic Male 48 395 23 466  Jof=2
level Female 82 585 15 682  x%=7.0207
Total 130 980 38 1148 p=0.0299"
Sex Lovely Middle Problematic
Home Male 202 235 28 465  Jof=2
atmosphere Female 366 295 20 681  x%=15.3097
Total 568 530 48 1146 p=0.0005"
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Table 60 Measurements of questions on the students’ lifestyle

Questions N Mean STD
I buy something I want by saving allowances 584 3.327 1.215
I spend allowances based on plan. 584 2.818 1.109
I help poor people with my money 584 1.942 1.026
I do search in internet before buying 584 3.161 1.410
Filling stomach is main purpose of eating 584 2.378 1.197
Surrounding atmosphere is important in eating 584 3.587 1.177
Eating fast is better 584 1.920 1.036
I can pay large money for food 584 2.651 1.198
Being alone and free in not tolerable. 584 3.536 1.235
If possible, I like to feel the nature 584 3.377 1.213
I go far place to enjoy 584 3.272 1.184
I have hobby in music, dance and cartoon. 584 3.589 1.210
I like doing? physical exercise 584 2.878 1.193
For good score at school, we need to give up many things 584 1.935 1.028
I enjoy computer game not too much 584 3.279 1.162
We need to spend money for making friends 584 2.000 1.028
[ have interest making friend with other sexuality 584 2.793 1.142
I like being with my family 584 3.570 1.129
Being with friends reduces stresses 584 3.767 1.079
[ am careful in eating for health 584 3.546 1.202
[ keep money for emergency 584 3.166 1.289
People are treated by their costume 584 2.894 1.177
Brand is important in purchasing 584 2.466 1.183
I hate going out if costume is not good 584 2.884 1.324
I hate being neglected due to costume, 584 3.269 1.272
Comfort is more important than beauty in purchasing cloth 584 3.128 1.149
[ am sensitive to fashion 584 2.534 1.120
Close friend? is better than many friend 584 4.003 0.977
To make dream come true, we need to prepare early 584 3.709 0.941
I discuss my troubles with parents 584 2.586 1.234
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Table 61 Naming of the common factors of the student’s lifestyle

Name of .
Eigenvalue . Load
common . Questions
(Cummulative) factor
factor
I hate going out if costume is not good 0.787
I hate being neglected due to costume, 0.684
pursuit of 3517 I am sensitive to fashion 0.620
appearance (0.117) Brand is important in purchasing 0.613
People are treated by their costume 0.478
Comfort is more important than beauty in
. -0.483
purchasing cloth
Close friend is better than many friend 0.461
I have hobby in music, dance and cartoon. 0.440
I go far place to enjoy 0.397
pursuit of 3.145 If possible, I like to feel the nature 0.386
value (0.222) Being with friends reduces stresses 0.382
Being alone and free in not tolerable. 0.359
To make dream come true, we need to prepare
0.327
early
) I buy something I want by saving allowances 0.721
pursu.lt of 2.116 I spend allowances based on plan. 0.709
planning (0.293)
I do search in internet before buying 0.295
I like being with my family 0.641
pursuit of 1.678 . .
relation (0.349) I discuss my troubles with parents 0.639
I enjoy computer game not too much 0.226
purs.u%t of 1.470 For gooq score at school, we need to give up 0.536
sacrifice (0.398) many things
willingness ’ I help poor people with my money 0.463
ursuit of 1167 [ can pay large money for food 0.440
gonsum tion (0.436) We need to spend money for making friends 0.379
P ’ Eating fast is better 0.314
pursuit of 1.108 Filling stomach is main purpose of eating 0.611
atmosphere (0.473) Surrounding atmosphere is important in eating -0.316
. I have interest making friend with other
pursuit of 1.027 it 0.479
leasure (0.508) Sextatty
P ’ I like doing physical exercise 0.330
pursuit of 0.975 I keep money for emergency 0.534
self (0.541) I am careful in eating for health 0.371
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-0.1678
-0.0403
-0.0414
0.1140
0.9010
0.3893
0.3406
0.2459
-0.1610

Skewness

Min/Max
0.767/15.427
4.340/13.760

1.725/8.625

1.506/7.530

0.926/4.995

0.819/4.095
-1.264/2.739
0.497/4.045

0.905/4.525

STD
3.130
1.647
1.626
1.351
0.824
0.695
0.895
0.718
0.903
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E
Mean
7.445
9.942
5.332
4.692
1.945
1.923
0.323
2.284
3.004
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Type of pursuit

Table 62 Student’s types of pursuit and their properties

Pursuit of appearance
Pursuit of relationship
Pursuit of sacrifice
Pursuit of consumption
Pursuit of romanticism
Pursuit of pleasure

Pursuit of planning
williingness

Pursuit of value
Pursuit of self
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Table 63 Probabilities of ANOVA between the types of pursuit and
the quality factors

o Food o Conve—-  Respon-— o
Classification . Sanitation . . Taste Tidiness
quality nience siveness

0.031° 0.047°

pursuit of
appearance
pursuit of
value
pursuit of
planning
pursuit of
relation
pursuit of
sacrifice 0.001™ 0.003™ 0.008:: 0.016" 0.004™
willingness
pursuit of
consumption
pursuit of
atmosphere
pursuit of
pleasure
pursuit of
self
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152747 297279 ALELT A
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0.006™
0.024"

0.001™ 0.041 0.041° 0.001™

0.003™ 0.053 0.043°
0.042"

0.004™ 0.005™ 0.028" 0.035 0.030"
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Table 64 Comparison of performance Means between types of
pursuit(1)

Classification Sum of performance LSD
Group U D
Food quality 15.9585% 14.8794° 0.6504
Pursuit of Sanitation 12.6203° 11.6538° 0.6253
sacrifice  Convenience 8.4538% 7.9170° 0.3987
willingness Responsiveness 5.4138% 5.0044" 0.3324
Taste 2.3961° 2.1981° 0.1327
Tidiness 2.1908% 2.1155% 0.1349 NS
Group u D
Food quality 15.9172° 14.9618° 0.6519
Pursuit of Sanitatipn 12.6069a 11.7089b 0.6268
pleasure Convemgnce 8.4185 7.9708 0.3996
Responsiveness 5.3956° 5.0379" 0.3331
Taste 2.3736° 2.2261° 0.1330
Tidiness 2.1898% 2.1196" 0.1353 NS
Group u D
Food quality 15.9548% 14.8433° 0.6502
Pursuit of Sanitation 12.4474a 11.794flb 0.6251
) Convenience 8.3441°% 8.0891° 0.3985 NS
relation p ponsiveness 5.3752° 5.0286" 0.3323
Taste 2.4016* 2.1852" 0.1327
Tidiness 2.1842°% 2.1194° 0.1349 NS
He A = o71A F3, IATFE A e =2 7170 A Eshe &H| A3
dol 7t 15 AAH wrgAd diste] 1¥8A] & AFET F94 dE=
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Table 65 Comparison of performance Means between types of
pursuit (2)

Classification Sum of performance LSD
Group U D
Food quality 15.37627 15.4352° 0.6506 NS
Pursuit of Sanitatipn 12.581?a 11.631a7b 0.6255
consumption Convem?nce 8.3678' 7.9744b 0.3988 NS
Responsiveness 5.3692° 5.0255 0.3325
Taste 2.2384% 235487 0.1328 NS
Tidiness 2.1684° 2.1347" 0.1350
Group U D
Food quality 15.0764° 15.7948° 0.6526
Pursuit of Sanitatipn 11.9265% 12.3592° 0.6274 NS
Convenience 8.0632% 8.3151° 0.4000 NS
appearance Responsiveness 5.0587% 5.3760° 0.3335 NS
Taste 2.2327° 2.3679° 0.1332
Tidiness 2.1253% 2.1841° 0.1354 NS
Group U D
Food quality 15.6846% 15.14447 0.6506 NS
Pursuit of Sanitation 12.1909% 12.0622° 0.6255 NS
Convenience 8.1096 8.2422° 0.3988 NS
Responsiveness 5.0505% 5.3460° 0.3325 NS
Taste 2.3904% 2.2053° 0.1328
Tidiness 2.1855% 2.1211° 0.1350 NS
Group U D
Food quality 15.1110° 15.62637 0.6566 NS
Pursuit of Sanitatipn 11.819218a 12.354&11a 0.6313 NS
atmosphere Convemgnce 8.0665 8.2627 0.4025 NS
Responsiveness 5.2455% 5.1721% 0.3355 NS
Taste 2.2466°% 2.3306° 0.1340 NS
Tidiness 2.0715" 2.2131° 0.1362 NS
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Table 66 Probabilities of ANOVA between the importance of the food
service and life-environment parameters

Food Conve- Respon-

Classification ) Sanitation . ) Taste Tidiness
quality nience siveness

School P=0.008" P=0.001" P=0.016" P=0.016" P<0.001™

School-year

Sexes P=0.058 P<0.001™ P=0.030" P=0.009" P=0.058

Academic

. p=0.003" P=0.003" P=0.008" P=0.007" P=0.030" P=0.007"
achievement

Joyfulness of
school life

Activeness P=0.008" P=0.026" P=0.035" P=0.020" P=0.003" P=0.036"
Body self-image

P=0.016"

Diet practice

Physical exercise

Appetite P=0.021"
Home economics

Home loveliness P=0.037" P=0.003" P=0.025" P=0.032" P=0.032" P=0.003"
Regularity of
getting—up
Regularity of
breakfast
Regularity of
supper

Regularity of
sleeping
Regularity of night
snack
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Table 67 Comparison of the importance between the schools and
the sexes

Classification Mean importance value LSD
School A B C
Food quality  3.8472° 3.9883% 3.7641° 0.1447
N Factor 2 4.3224% 4.3418° 4.04822 0.1658
Factor 3 3.9839° 4.0364° 3.8116 0.1620
Factor 4 4.0895" 4.0692° 3.8516° 0.1808
Factor 5 4.3182° 4.516" 4.0729° 0.1851
Factor 6 3.8523° 3.6064° 3.6979% 0.2395
Sex Male Female
Food quality  3.7944° 3.9118° 0.1211 NS
Factor 2 4.0700? 4.3386" 0.1388
Sex Factor 3 3.9059° 3.9652° 0.1356 NS
Factor 4 3.8982° 4.0654° 0.1513 NS
Factor 5 4.1713% 4.3794° 0.1550
Factor 6 3.5972° 3.7912° 0.2004 NS
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Table 68 Comparison of the importance between the academic
achievement and the activeness

Independent Dependent Good score Middle Poor score LSD

variable variable
Level Good Neutral Poor
Food quality 3.9188° 3.9203° 3.6780° 0.1699
Academic  Sanitation 4.3706: 4.2750: 4.01802 0.1985
achievement Convem?nce 3.9490 4.0010 3.7487b 0.1899
Responsiveness  4.0735% 4.0507% 3.7765 0.2132
Taste 4.4471° 4.3254  4.1288° 0.2192
Tidiness 3.8000° 3.7851° 3.4242° 0.2767
Level Active Common Passive
Food quality 3.9818° 3.7785" 3.9395®  0.1655
Sanitation 4.3609° 4.1462° 4.2762% 0.1933
Activeness Convenience 4.0650" 3.8637" 3.9341% 0.1849
Responsiveness  4.1226° 3.8950° 4.0756™  0.2075
Taste 4.4969° 4.1922° 4.3023"™  0.2135
Tidiness 3.8679° 3.5896" 3.7907"  0.2695
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Table 69 Comparison of the importance between the home loveliness

Mean importance value

Classification LSD
Lovely So so Problematic

Food quality 3.9364° 3.7940° 3.6957° 0.2570 NS
Sanitation 4.3379° 4.1355 3.8967" 0.3002
Convenience 4.0220° 3.8474° 3.7681° 0.2872 NS
Responsiveness 4.0795% 3.9116% 3.7174° 0.3223
Taste 4,3929° 4.2129* 4.0435" 0.3315
Tidiness 3.8571° 3.5663% 3.2609" 0.4185

Hare] FH4L Table 66014 B ulsh 2ol
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Table 70 Comparison of the importance between the regularity of
night meal

Mean importance value

Classification LSD
Regular Irregular None

Food quality 3.7277° 3.9027% 3.8257°% 0.1990 NS
Sanitation 3.9441° 4.2658" 4.2416° 0.2323
Convenience 3.7553% 3.9613% 3.9423% 0.2223 NS
Responsiveness 3.7128° 4.0233° 4.000" 0.2510
Taste 4.1489° 4.3795" 4.1899° 0.2580 NS
Tidiness 3.4468% 3.7440° 3.6983° 0.3281 NS
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Table 71 Probabilities of ANOVA between the expectation of the
food service and the life-environment parameters

L . o Conve- Respon- o
Classification Food quality Sanitation . ) Taste Tidiness
nience siveness
School P=0.035" P=0.010" P<0.001*
School-year
Sexes
Academic

achievement
i‘éﬁi‘ﬁf‘ﬁz of P=0.024"  P=0.001" P=0.017"  P=0.012"
Activeness P=0.022" P=0.001" P=0.026" P=0.004" P=0.053
Body self-image

Diet practice

Physical exercise

Appetite

Home economics

Home loveliness
Regularity of
getting—up
Regularity of
breakfast
Regularity of
supper

Regularity of
sleeping
Regularity of night

snack P=0.045
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Table 72 Comparison of the expectation between the schools

LSD

Importance Mean

Classification

Level

0.167
0.1841

4.0463% 3.8297°

3.9619°

Food quality
Sanitation

4,1822° 3.9154°

4.1286"

0.1850 NS

3.7830°
3.8533°
3.9740°
3.7708°

3.9353°

3.9460°

Convenience

0.2020 NS
0.1999

3.9162°
4.3511°

3.9446°

Responsiveness
Quality 5

4.2955"

0.2441 NS

3.6543°

3.8693"

Quality 6
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Table 73 Comparison of the expectation between the school life and
the activeness

Classification Importance Mean LSD
Level Good Middle  Poor score
score
Food quality 4.0106"  3.8852"  3.6323"  0.2634
Sanitation 4.18716* 3.9931° 3.6492° 0.2851

school life ¢ venience  3.9630°  3.8354°  35108"  0.2886

Responsiveness 3.9886% 3.8586° 3.4677° 0.3103

Taste 4.2817*  4.1392°  4.0000*  0.3169 NS

Tidiness 3.8415° 3.6920°  3.4516" 0.3799
Level Active Common Passive

Food quality 4.0849° 3.8635" 3.9163™  0.1917

Sanitation 4.2956° 3.9890° 3.9651° 0.2074

Activeness  Convenience 4.0430° 3.8051° 3.8643™  0.210
Responsiveness 4.1179° 3.8257° 3.7849° 0.2257
Taste 4.3648° 41466  4.1163° 0.2306
Tidiness 3.8428%  3.7296°  3.6860"  0.2764 NS
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Table 74 Probabilities of ANOVA between the performance of the
food service and life-environment parameters

L Food o ) Respon- L
Classification ) Sanitation Convenience ) Taste Tidiness
quality siveness
School P=0.013" P=0.001"" P<0.001" P=0.020"
School-year P=0.050" P=0.056 P=0.027% P=0.024"

Sexes

Academic

achievement

Joylulness of P=0.003" P=0.054
school life

Activeness

Body self-image P=0.046" P=0.006""

Diet practice
Physical exercise
Appetite

Home economics
Home loveliness
Regularity of
getting—up
Regularity of
breakfast
Regularity of
supper
Regularity of
sleeping
Regularity of
night snack

FH9 FREG R F49 FY=E AFFASTH W B 3

o1& BYEd Pl 2 W

o it AHE FEHoR F49 FPF =} Fo4 e AAE Bk 4

- 132 -



C

1, Ao dalE A csta ), g Ao ol cstust sHg 55t
A FrhE ek ctame WA Syl g 34 FAAske H ol
o2 gul Hls) Horng And e v
o] @ gtel W= cgurt Fo4 e 2
7hetsiet.

e 5 Aok FHEARY B4

1€ HeolH 7H4 st

o

Table 75 Comparison of the performance between the schools and the
school years

Classification Performance Mean LSD
Level A B C
Food quality 3.0125° 2.9186° 3.0390° 0.1674 NS
Sanitation 2.8572% 2.7746° 3.0371° 0.1806
School Convenience 3.0900° 2.8103" 3.1198° 0.1708
Responsiveness 2.4290? 2.4508? 2.8490P 0.1930
Taste 2.9261° 3.0585° 3.0156° 0.2246 NS
Tidiness 2.9318% 2.7979° 3.1302° 0.2368
Level 1st 2nd 3rd
Food quality 3.1040° 2.9178° 2.9344° 0.1675
Sehoo) Sanitation 2.9969° 2.86 14;b 2.8053bb 0.1807
Convenience 3.1156% 2.9138 2.9736° 0.1710
Year pesponsiveness 2.7261° 2.5058" 2.4959" 0.1932
Taste 3.1256° 2.8621° 3.0000?" 0.2248
Tidiness 3.1206° 2.9310% 2.7978" 0.2370

- 133 —



o

Tor

g8 A%
A Ak A7 o

ks

.

X
o s

e g

5

Hol A $YH o 3

=
i

(2002)2] A -l A

=

(¢}

(€]

]

hyz

1

T

s
.

ol

Tor
M

=

o &

Al
&

}= Table 763 Zo] &

[

H o

Tor

g5 ol

1

|

J

7}l

o

]

Rz

H=7h A

o

LSD
0.2597
0.2823 NS
0.2658
0.3084 NS
0.352
0.3718 NS

Boring

2.8742°
2.7661°
2.8011°
2.4516°
2.6774"
3.000°

Middle

2.9481°
2.8875%
2.5232?
2.9325%
2.8776%

Performance Mean
2.8091°

Pleasant

3.0359°
2.9692°
3.1168°
2.6250°
3.0986"
3.0035"

Classification

Table 76 Comparison of the performance between the joy of school

life
Tidiness of employee

Responsiveness

Food quality
Taste

Sanitation
Convenience
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Table 77 Comparison of the performance between the body

self-image

Performance Mean

LSD

Classification

Unsatisfactory

2.9305"

Middle

3.0424°

Satisfactory

2.8970°

0.2013 NS

Food taste

2.9438° 2.8227° 0.2188 NS

3.0755"

2.8106°

Sanitation

0.2061 NS
0.2391

2.8832°

2.9646°

Convenience

2.6748° 2.4986%

2.2841°

Responsiveness

Taste

3.0550° 2.9548" 0.2729 NS

2.8939°

0.2883 NS

2.9547° 3.0056"

2.7727°

Tidiness
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Table 78 Comparison of the performance between the life regularity
parameters

Classification Regular Middle Irregular LSD
Level Regular Middle Irregular
Food quality 3.0675 2.9816™ 2.8490”  0.1802
Get-up  Sanitation 2.9634° 2.8865"*2 2.73962 0.1956
time Convenience 3.1258?% 2.9627% 2.8299 0.1857
Responsiveness 2.6179% 2.5480% 2.5391*  0.2145 NS
Taste 3.0708% 2.9600° 2.9688? 0.2334 NS
Tidiness 3.00007 2.9480° 2.8542° 0.2588 NS
Level Regular Middle Irregular
Food quality 3.1919° 2.9815" 2.9026" 0.1797
: Sanitation 3.0644° 2.9057% 2.7809°  0.1951
Sleeping . a a b
time Convem?nce 3.1583 3.0692 ) 2.8299b 0.1852
Responsiveness 2.6768% 2.6387% 2.4304 0.2139
Taste 3.1818% 2.9472° 2.9897° 0.2427 NS
Tidiness 3.1717° 2.9585™ 2.8299"  0.2581
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ABSTRACT

Food-service Quality Evaluation of Middle School

and Factor Analysis on Service Satisfaction

Park, Hwa Yyun
Department of Food and Nutrition Science

The Graduate School

Sungshin Women’s University

The school food service provides balanced nutrients and calories to
students, helps students to have a food intake habit and contributes
on the improvement of national nutrition. The school food service is
a very important social system because it could cause massive food
poisoning if it is not carefully managed.

This study was conducted to provide overall evaluation of the
school food service and improvement guidelines by surveying on the
school food service, to suggest a good quality evaluation methods for
the satisfaction level of the school food service by comparing
different quality models, and to find out life-environment parameters
that affect on the service quality evaluation of the school food

service.



Three middle school students in Seoul and its suburb were selected
as samples. Total 1,167 data sets were collected from 1,280 students.
Data from the survey were analyzed using SAS 9.1. The factor
analysis was used to regroup the common factors in quality
evaluation and lifestyle characterization, the analysis of variance, and
the Mean comparison using the Least Square Difference(LSD), x
“~test were used to find out statistically meaningful differences. Main
results drawn from the analysis are as follows;

1. Data on evaluation of the school food service by students were
collected using the designed questionnaire. Also recognition on the
school food service and life and environment information of the
students were surveyed. Students agreed with that school food
service provides convenience and various foods as well as a chance
to modify bad eating habit such as unbalanced diet. However, their
overall satisfaction level was measured as 2.66 out of the 5 point
Lickert’s scale. The students showed significant differences in
strength of appetite, food intake habits, height and weight as their
school year increased. The students want to have choice in menu
selection, to get different amount of serving and more space and
clean fresh environment in the dining room. They want to be treated
equally and well.

2. The survey form was designed to measure the importance, the
expectation and the performance of 30 aspects of the school food
service. Three different quality models were calculated using the
measured quality variables. The quality was defined as 1)

performance in the 1st model, 2) gap between expectation and



performance in the 2nd model, and 3) product of importance and the
gap between expectation and performance in the 3rd model. Common
factors of the three different quality data were extracted. The 1st
model had 6 significant common factors such as quality of food,
sanitation, convenience, responsiveness, taste of food, tidiness of
employee. The 2nd and the 3rd model showed 3 common factors such
as sanitation, quality of food, and mixture of convenience and
responsiveness. When means of 6 quality factors were evaluated, the
1st model showed 2 positive evaluation and 4 negative evaluations,
however the other two model showed all negative evaluations. When
proportion of unsatisfied students were compared, the 1st model
showed similar result to that of the overall satisfaction level. the
other two showed large negative values. Therefore, recommendable
quality model for school food service was judged as the 1st model so
called the SERVPERF model.

3. The life-environment parameters of middle school students were
defined as all parameters that contribute on describing their life. It
includes demographical parameters, physical parameters, cognitive
parameters, home atmosphere parameter, life regularity parameters.
All these parameters had some statistically meaningful relations with
their evaluation of the importance, expectation and performance. But
relatively, expectation @ showed  weak relations with the
life-environment parameters. School year and sex were most
significant parameters. Also regularity of life such as consistency of
sleeping time showed significant differences in quality evaluation.

The significant variables to the three quality variables are not



consistent. From the result, it is recommended to educate the
importance of regularity of life in the food education. Also, the
negative evaluation on the school food service implies that proper
serving size in the middle school should be decided at several
different levels to satisfy various students’ need.

Middle school students go through the adolescent period. This
study was intended to investigate how much the life-environment
parameters affect satisfaction of food service and to find out
uniqueness of middle school food service. In oder to achieve the
intention, the author believes more accurately designed survey is

necessary.
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