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Abstract

This study evaluated the quality of school milk programs and analyzed the relative importance of school milk program
selection attributes using conjoint analysis. The survey was conducted on students from middle and high schools in
metropolitan cities that provide school milk programs. Responses were received from 414 students and the data was
subjected to frequency analysis, t-test, and conjoint analysis using the SPSS Statistics Package. While evaluating white milk
in the school milk program, middle school students rated ‘packaging condition’ (4.23) the highest, high school students rated
‘nutrition’ (4.64) the highest, and their evaluation of all the quality attributes was significantly different from that of middle
school students (p<0.001). Overall satisfaction scores too, showed a significant difference between high school (4.46) and
middle school students (4.01) (p<0.001). Processed milk & dairy products had the highest satisfaction score in the attribute
of ‘serving time’ (4.57). The relative importance of the choice attributes of the school milk program was in the order of
‘number per item’ (62.260%), ‘temperature’ (25.708%), and ‘serving method’ (12.032%) for all students. The school milk
program most preferred by all students and middle school students was to provide milk at a refrigerated temperature, select

white milk three times a week, processed milk, fermented milk, and cheese twice a week, and provide it at the desired time.

Key Words : School milk program, selection attributes, relative importance, conjoint analysis
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al. 2013). B3, UG SIZAL ARE AT A4
= 2% AT F 1 AFH 2Tl AFHsH &2 2
TR oAy, 2, F, HE C, FlEEEN 5o YU
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T, A STEs dWee 222 YEI(Pereira et
al. 2002; Martini & Wood 2009; Lee & Joung 2012), -
 AHE S 200 g o] g A w3AS AHES 7
2A71E a7t e Aoz FAEA T (Kwon & Lee
2017).
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<Table 1> Attributes and levels used to create the profile

Attribute Meaning of attribute

Level

Temperature Milk temperature when served

Refrigeration temperature
Room temperature

Number of milk served per item a week

= White milk: white milk, fortified milk (calcium-

. fortified milk, etc.), and low fat milk
Number per items

= processed milk: chocolate milk, strawberry milk and

banana milk etc.

= fermented milk: drinking yogurt, spoon yogurt

White milk 3 times a week + processed

milk - fermented milk - cheese 2 times a week
White milk 4 times a week + processed
milk - fermented milk - cheese once a week
White milk 5 times a week

Serving method  Possibility to choose serving method

Choose the serving time and serve it at student desired
time
All the same at a fixed time

XAH_HP._

SHF2 FEEAHL AHE AYAFENam et al. 2011a;
Nam et al. 2011b; Nam et al. 201lc; Nam & Park
2011; Kim & Kim 2012; Ahn et al. 2014; Park et al.
2014b; Rhie & Lee 20152 <AZ /M=, F2E543)
AREe) ET Uil Likert 58 HE2(14=43 153}

A greth, 3H-ngolth, sH—uls BE3Ih) Brieict.

AZNE BH)A ZANIASAA AAE T2
(profile)?] F4 &2 +RF4] F8 Fd4 S50 &
=, B2 g5, Mo R PYsgon, £ s
e U £ WP, AL, BB S5E Y 5
ol M= F 53] A, WA F 43, T
CLEFAZE F 18] Y AT, WYSRE F 38,
NBHOBER AZE F 23] A9 AT, w2t
SFQ S AR MElstel Usks A7k A
B, TAHE A7 BE FAS AP0 =EHAT

<Table 1>, & &/e] Z23}A k=5 A0

R

HAEZH o7 FHE 4149 3FFE 69%)2] AFE H20)
283192, SPSS statistics 23.0 program (IBM SPSS
INC., Armonk, NY, USA)S ©]-&3to] FARAS st
AP ARS] ARIARRS RIS, Shuwd e
2 FEEA Bt AolE AR SHREE g Sodt)
FrEd &g tigk AA Faxst £ &
&S FAsH] A8l AXAE FA AL, T804
(fractional factorial designy& ©|-8-8to] ZA| ZZ IR (full
profile method)yS -85} th.

1. ZALCHALRL HEALSE
AV SRR ARbALEE: <Table 2>} 301, XA 4143
< S 300, LSS 11490l Sebe] e o

<Table 2> General characteristics of subjects ~ N(%)

Category Item Middle school High school
Male 148(49.3) 50(43.9)

Gender Female 152(50.7) 64(56.1)
Total 300(100.0) 114(100.0)

1 226(75.3) 65(57.0)

2 22(7.3) 26(22.8)

Grade

3 52(17.4) 23(20.2)

Total 300(100.0) 114(100.0)

Total 414

2F 152%(50.7%), wz} 1487 (49.3%)°1™, 13hd 226
(753%)°] 713 ok, 38R 521(17.4%), 281 221
(7.3%)°] ATt ;72%% o2} 647 (56.1%), A+ 50
(43.9%)°192, 1813 659 (57.0%), 28Pd 2678 (22.8%), 38t
d 23%(20.2%)°1 AT}

u&ﬁ:- 7 <Table 3>3 2tk ZARN AL HAl= <5
2+ Al (4. 33;(4) 7
el 28 R0y, el ddd2sdy, e
F4.284 0] =A VR oH, 914 F/H7F 3.895 0%
7P Skt A= 25 5SS thde R TR Lee
et al. (2016)°] ATAIME o 2 HElE 7P =
Hrrslglem, o] e AFe ¥4 4Fe] By g v
8 FHoR grjo] AFe] L] Z
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ol SEe] F HFH 5718 ATE T Ue 2 JH
2 dejEojop & Aolt}, B3h - ) Al 5o 2
22l F NS A TR 192 WS AER T8
3HA) _TLE% She Aog ZAMEI(Kim & Lee 2021), SHAY
& TadolA AlTEE T2 S48 7o HA dH

of thell =A |75k Zlow A=
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27 e 4. 23%4)’ Ak LGS 9] FUK( .64%4)’—%
P =A F7ksidar, AA /& AdFAske 45 244, <L,
Zeple] JHAF] 15 "HIA @2 AHEED {9
E Zl0® AN Sh $-fudE T i éj
FIe) Adel 7148 Folth(Kim et al. 2020). ¢
&, FEE AT S5, G AT RE, ‘%‘r’r
RE F4 &0 S 5T 7ol felet
B ATHp<0.001). WHA--fFof thEk HWHAQl v
A 413801, A5 0] 44602 F3HY(4.017)
Hrh fo]H o R ZUTHp<0.001).

7R R Al ik FEEA 2 AnEQl e
£ ZAle A= <Table 4> xwaaa 3L, AA
2 = Frre AL 9fo] AlF AZHES5TRE) 0]
oz Fo A AEl4.568)y, e £ AH
(4.544), <o F@.524y, 82 uh4.524) 0] =

A W N
ﬁkm

=] -
He o

[e)

2 o
du ot o
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e 2
)

B, FEE Al 34y 7 7P we gl
ZALE T, 2L <9 u]—(4 507<4) T} <Q-8-9] AT A
ZH4.508 yell tigh st 7P wekor, Al § 2E
Froll the W= APl E Bo] 7P =] YeP AL (Park
2019), Nam et al. (2011¢c)2] A-olX= T30l FAIES
AFshe T8 olfF=2 Bto] FobM(574%)]] Aoz 1+
o §A1F] A% TAnGt sl B F4E 2 FA
98 o] G Ao WAk LESHL $-H9] 9
A @77y P A IESEen], $-fel vE
zﬂAg 4. 5() _ng—g}xg 4_55;<4 )’ ‘OTI_ x—]]—w—/\] (-B—TS]—/%]
4384, L%zw 4558yt “9fr ZAKFTAY 4424, L5
S 45555 ALl BE FE SAM TS ALF
Y 7ol 13t AfolE UERITH(p<0.01, p<0.05). 7F-%
fF 2 FAE tigE AR WS Ee AA| 44980,
SHlo] 467802 TS 4427 HT oo =
RO 2 ZALE I TH(p<0.05).

r1o 2

<Table 3> Evaluation of quality attribute of white milk

Item Total Middle school High school t-value
Taste 3.97+1.01 3.82+1.01 4.39+0.86 -5.676%***
Temperature 4.15+0.86 4.00+0.88 4.54+0.67 -5.770%**
Nutrition 4.28+0.80 4.14+0.82 4.64+0.65 -6.323%%*
Sanitation 4.30+0.80 4.18+0.83 4.63+0.63 -5.804***
Serving time 4.24+0.89 4.11£0.92 4.56+0.70 -5.287***
Serving size 4.28+0.83 4.18+0.85 4.55+0.71 -3.975%%*
Packaging condition 4.33+0.78 4.23+0.81 4.57+0.66 -4.341%x*
Corporation (Brand) 4.26+0.85 4.15+0.89 4.57+0.67 -5.185%**
Kind of milk 3.89+1.11 3.72+1.14 4.33+0.88 -5.637***
Number per items 3.94+1.06 3.76+1.08 4.394+0.85 -6.094***
Overall satisfaction 4.13+0.90 4.01+0.92 4.46+0.73 -4.418%**

M=SD, **#*p<0.001

Likert 5-point scale: 1=very unsatisfied, 2=unsatisfied 3=moderate, 4=satisfied, 5=very satisfied

<Table 4> Evaluation of quality attribute of processed milk & dairy products

Item Total Middle school High school t-value
Taste 4.52+0.75 4.50+0.77 4.55+0.72 -0.402
Temperature 4.43+0.75 4.38+0.79 4.55+0.65 -1.341
Nutrition 4.47+0.77 4.39+0.84 4.66+0.56 2.365"
Sanitation 4.56+0.71 4.46+0.76 4.77+0.52 -2.874™
Serving time 4.57+0.66 4.50+0.69 4.72+0.54 2.156"
Serving size 4.52+0.74 4.43+0.79 4.72+0.54 2.628"
Packaging condition 4.54+0.69 4.46+0.73 4.72+0.54 2.461"
Corporation (Brand) 4.46+0.74 4.42+0.76 4.55+0.69 -0.999
Kind of milk 4.45+0.75 4.37+0.80 4.63+0.61 2214
Number per items 434+0.85 4214091 4.63£0.61 -3.350"
Overall satisfaction 4.49+0.74 4.42+0.78 4.67+0.60 2.289"

M=SD, **p<0.01, *p<0.05

Likert 5-point scale: 1=very unsatisfied, 2=unsatisfied 3=moderate, 4=satisfied, 5=very satisfied
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Fayet-Moore et al. 2019). ‘Hj22” 442 <dsk= AZF
off AE AlE(0.069)¢] ‘AHR Az Y AlEH(-0.069)
Bt} dsshs 202 AR
SO ] e A Sawet TR
+© <Table 6>°l] AAEFHOH, ZXJNE B
ol 0993 (p<0.00)e2 =¥ ZHFAol 7
Kendall’s tau %t] 0.929 (p<0.01)2 EAlo] &g Z=a}
o] EpdAde] FrE Tl Q1 - il
gEAe] AhA Toke FEE AT(63.734%), ‘L
(25.153%)’, WHAPEA(11.113%) o2 Hebth 7 &4
T FEVRE 2 S 90.673)S AR
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<Table 5> Utility combination of school milk program by the subjects

Attributes Level Utility value  Relative importance Utility combination
Refrigeration temperature 0.641 0.165
Temperature 25.708
Room temperature -0.641 -0.165
White milk 3 times a week + processed milk -
fermented milk - cheese 2 times a week 0781 0486
Number per items White milk 4 times a week + processed milk - 62.260
. 0.273 0.170
fermented milk - cheese once a week
White milk 5 times a week -1.055 -0.657
' Ch(?ose t.he serving time and serve it at student 0.069 0.008
Serving method desired time 12.032
All the same at a fixed time -0.069 -0.008

Pearson’s R 0.988*** (***p<(.001), Kendall’s tau 0.857** (**p<0.01)

<Table 6> Utility combination of school milk program by middle school

Attributes Level Utility value  Relative importance Utility combination
Refrigeration temperature 0.673 0.169
Temperature 25.153
Room temperature -0.673 -0.169
White milk 3 times a week + processed milk -
fermented milk - cheese 2 times a week 0942 0600
Number per items White milk 4 times a week + processed milk - 63.734
. 0.295 0.188
fermented milk - cheese once a week
White milk 5 times a week -1.237 -0.788
. Ch(.)ose t.he serving time and serve it at student 0.146 0016
Serving method desired time 11.113
All the same at a fixed time -0.146 -0.016

Pearson’s R 0.993*** (***p<(.001), Kendall’s tau 0.929%* (**p<0.01)
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AtellA] 28] A7 A} e Weko g B 4 Qlrk
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A F(-0.146)y i} HEsls Aoz FAE)

IS ek -] AElgAde] e Fawet B
E7IXE <Table 7500 AAISIH AL, HAZANE 2&H-E Pearson’s
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<Table 7> Utility combination of school milk program by high school

Attributes Level Utility value  Relative importance Utility combination
Refrigeration temperature 0.557 0.151
Temperature 27.129
Room temperature -0.557 -0.151
White milk 3 times a week + processed milk -
fermented milk - cheese 2 times a week 0369 0216
Number per items White milk 4 times a week + processed milk - 58.489
. 0.218 0.128
fermented milk - cheese once a week
White milk 5 times a week -0.587 -0.343
. Ch(.)ose t.he serving time and serve it at student 0126 0018
Serving method desired time 14.382
All the same at a fixed time 0.126 0.018

Pearson’s R 0.958*** (***p<(0.001), Kendall’s tau 0.786** (**p<0.01)

<Table 8> Optimal combination of the attributes of the school milk program

Attributes Level Ut%hty. .. Sum Ot.ﬂ .
combination utility combination
Temperature Refrigeration temperature 0.165
Total Number per items White mlllf 3 times a week + processed milk - fermented milk 0456 0,659
cheese 2 times a week
Serving method ~ Choose the serving time and serve it at student desired time 0.008
Temperature Refrigeration temperature 0.169
middle Number per items White m111.< 3 times a week + processed milk - fermented milk 0.600 0.785
school cheese 2 times a week
Serving method ~ Choose the serving time and serve it at student desired time 0.016
Temperature Refrigeration temperature 0.151
high Number per items White Il'lIH.( 3 times a week + processed milk - fermented milk 0216 0385
school cheese 2 times a week
Serving method  All the same at a fixed time 0.018
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