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Abstract

This study developed a vegetable preference increase program that can be applied at the Center for Children's Foodservice

Management (CCFM) for children in child-care facilities and kindergarten and the training performance was evaluated by
192 S-year old children. Teachers considered ‘disliked food’ (3.23+0.85/out of 5) as the most serious nutritional problem

and typical disliked food was ‘vegetables’ (54.2%). Based on this finding, to increase the preference for vegetables, a five-

phase education program was developed. In this program, each phase was composed of activities to increase children's
interest in vegetables by using each sense out of the five senses. Center dieticians had visited and conducted the program

in 12 facilities. By using an illustration assessment tool, the training performance was evaluated by comparing the children's

knowledge level and their preference changes in vegetables. Consequently, as examined by 10 questions on the knowledge
of vegetables, trained children's (in total 192) knowledge of vegetables had considerably increased (p<0.01, p<0.001), and
their preference for 15 out of the 16 vegetables, except for carrots, also showed a considerable preference increase after

the training (p<0.01, p<0.001). Therefore, this program is considered to have contributed to reducing disliked vegetable

eating behaviors.

Key words: preference for vegetables, nutrition education utilizing the five senses, Center for Children's Foodservice

Management (CCFM)
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| Study procedure ‘ ’

Description

Demand survey for
nutrition education

- Study reference materials and previous studies
- Select target for the survey(teachers)
- Prepare questionnaire and conduct survey

- Analyze survey results(Select the theme)

Develop vegetable preference
increase program utilizing

Select education contents for each phase per sense for vegetable preference increase
Prepare contents for education methods per each phase of five senses

five senses - Prepare education plans

Application of vegetable preference
increase program and
performance evaluation

- Result analysis

Develop illustration assessment tool for vegetable knowledge level and preference
Apply the program to 5-year olds at kindergarten and child-care facilities

Evaluate before-and-after vegetable knowledge level and preference change

Fig. 1. Study procedure and description.
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Fig. 2. Illustration assessment tool for children's vegetable
knowledge level and preference.
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Table 1. General characteristics of teachers for demand
survey for nutrition education

Variable Item Frequency (%)
20's 22( 27.8)
Age 30's 37( 46.8)
Over 40 20( 25.3)
Below 5 years 33( 41.8)
Education 5~10 years 26( 32.9)
career 10~15 years 12( 15.2)
Over 15 years 8( 10.1)
Private child-care center 52( 65.8)
T ; City child-care center 11( 13.9)
ediizﬁzn Company in-house 7( 89)

facility child-care center

Home child-care 5( 6.3)
Private kindergarten 4(C 5.1)
Total 79(100.0)
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Table 2. Number of nutrition education and training hours
=79)

Variable Item Frequency (%)

Once a week 3( 3.8)
Desirable Once a fortnight 4( 5.1
number of
nutrition education Once a month 35(69.6)
Once a semester 17(21.5)
) Less than 20 min 11(13.9)
Desirable 20~30 min 61(77.2)
training hour
30~40 min 7( 8.9)
Al 24 ojdoly B X9 WAE e g AEZRAL
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Table 3. Preferred methods of nutrition education, training
materials and necessary area for nutrition education

Variable Item Frequency (%)
Role play 42( 36.5)
Cooking 24( 20.9)
Preferred  Game 23( 20.0)
::;‘tzg‘(i Sing along 12( 10.4)
by children” Experiments 8 7.0
Craftwork 6( 5.2)
Total 115(100.0)
Real thing 43( 29.1)
Attachable/detachable materials ~ 27( 18.2)
Preferred Dolls 19( 12.8)
training Children's story book 17( 11.5)
materials Stickers 17( 11.5)
by children” 000 14( 9.5)
Photos, Pictures 11( 74)
Total 148(100.0)
Proper eating habit 69( 50.4)
Most necessary Table manner 34( 24.8)
are of nutrition  Nutrition/health topics 23( 16.8)

education for

Children® Others 11( 8.1)
Total 137(100.0)

D) Multiple reponses
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Table 4. Teachers' perception on children's nutrition
problems (n=79)

Items Mean+S.D.
Picky eating 3.23+0.85"
Excessive intake of cookies/candies 3.2240.81
Excessive intake of process foods 3.16£0.85
Excessive intake of fast foods 3.10£0.91
Skip of breakfast 3.08+0.73
Excessive intake of carbonated drinks 2.91+£0.96
Frequent eating out 2.89+0.68
Lack of appetite 2.78+0.78
Irregular meal time 2.73+0.75
Excessive eating 2.65+0.77

Total 2.97+0.57

D A 5-point Likert type scale: 1 point (absolutely not serious)~3
point (very serious)
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Fig. 3. Teachers' perception on children's disliked foods.
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Table 5. Contents for training methods of ‘wanna know vegetables’ for children

Phase (senses) Theme

Objective

Activity

- Can express feelings of touch with different kinds

Phase 1 Wanna know of vegetables 1. Feel the vegetables
touch hat it feels lik ) 2. Mak table pot:
(touch) what it feels like - Can make vegetable pots. e vegetable pots
Phase 2 Wanna know 1. Can smel.l vegetable.s
. . - Can express smells of vegetables. 2. Draw facial expressions
(smell) what is smells like
when smell vegetables
. . 1. le color pl
Phase 3 Wanna know - Can sort out vegetables in 3 different colors Vegetable color play
(sight) colors and shapes Can make handkerchiefs printed vegetable shapes 2. Make vegetable shaped
& of vegetables P 8 P handkerchiefs
Phase 4 Wanna know - Can express various sounds when chewing vegetables 1. What it sounds like?
(hearing) what it sounds like - Can make bean maracas 2. Make bean maracas
Phase 5 Wanna know - Can express various tastes of vegetables 1. Taste vegetables
(taste) what is tastes like - Can make vegetable riceballs 2. Make vegetable riceballs

ARk SHAE A go] FFA et FAZ A vz
& Bsto] Aao) ThaFd e A L7l B BEs) BE
2 ST, Ad FUNS S| YolBoz 249 4%

B3} Lol BE 242 LARER s19i0)

3. MA MSE S m2=20| §HE H= 9

ot

1}

7t

ol
0Kl

1) *A MEE B TR0l SiE M

AE GPAE e b iR 7T AR 12
Mo} ofgloldat §X UL WEste] SANE 1740) fof
S2 HOE F SN LR HAISHECE Table 62 2 3}
A9 BEET 9 BES SHe ootk

R

2) M Msz BT =229l g1t I}

tjste] - 28H FAJE B8t Table 7). 38 o=
F7F A7) 1.684:0.58H 02 7P =gtol), wg o =
ZF A7k 1.85:0408 0 2 7P A vebeth 183 2s
At 3] A HFE vus) B o 2 A 7P H4rt
ot n)Z-R47} 1.05£0.71 A 1.48+0.63H 02 0437
Z7kete] 7 w2 A e BEoE v, ws A
A7t 299 3484 18 T 183402702 s A
o vlaf 0.165 Hrell S7FskA] gobal 7HE W2 H4= 3715
Book AAA 4] M= 1038 T 28 A 6.69+1.773 o
A & T 829+1.334 02 1.604 2715+ 1, 2747 A
o AA A4 BF 1S Ao vl 2 F7F {9l M
S7He EATHp<0.01~p<0.001). A4 49| {27 F7t=
A Az = F3 Z2aHo] vk 5K ot =& AAgh
WEom =0l & A4 AA B 7P Ho

047 Stk A4S FA2 Holot pUE S APY
508 FAT4XA] Y-S T2 WG Adste] B
243 A7 (Lee & Lee 2014)) A= o] gokrXo] &

Table 6. Examples of education materials for each phase

Phase Training materials

> Ls‘ £
Hiﬁ !""‘«A‘

Training activity

Phase 1
(touch)

-

Phase 2
(smell)

Phase 3
(sight)

Phase 4
(hearing)

Phase 5
(taste)
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Table 7. Before and after change of children's vegetable
knowledge level (n=192)

5ea

=4 EFIYEIA

Table 8. Before and after change of children's preference
on vegetables (n=192)

Score

Area Before After t
change
Sigh t 1.36+0.59" 1.73+046 037 -6816™
(2 questions)
Smell 1.68£0.58 184+042 016  -3.164"
(2 questions)
Touch 154£0.65 185:040 031  -5651""
(2 questions)
Hearing 05,071 138:065 033 -4766"
(2 questions)
Taste 1.05£0.77  148:0.63 043  -5936"
(2 questions)
Total 6.69+1.77 829133 160  -9.959"

(10 questions)

D MeantS.D. 2 as full score.

“p<0.01, "p<0.001

Ao vlg) W& F FoJHe g Fristlvkal Baugt v Qltk

AR g EEH 16 TFY Yoo s A= F
7¥et A3}, Table 80|14 Hi= HIe} o] 28 Hofl= FX(73.4%)
O Az =7t 71 =UAL, FTH38.0%) 9] AT =7} 7 2k
on, YR YAEL 40~60%] AT EE Hch S &
o= 7o HEET} 464%00A 75.5%% 74 wol F715H
T(RFO] 29.1%), AA(27.1% Z7}), T H(21.8%), AF3(21.3%),
1] 9(20.8%), H(20.3%), ETFE(20.3%)% 20.0 % oA A&
=7t F7bekeleh vk, us d 7Pt A Ert #9d g2
2 52% ABET} FUkste] A4 G FHeS Byt 1
YL 16579 Aa T T2 AR 15FF7Y faofA L
| Ao vlg wF Fof] FYHQ AT F7HE HATHp<
0.01~p<0.001). & A7} th=7| Oh 5(2012)9] AFolA=
FAELE F Yo AZ =0 {2 o7k YUtk B
skich o] A= Aaet 1Y, FAEY T2 AFHEe
FAE 7HAL F 43N Y] &S APt e, Ao &
ofst= WEA|THO] HotA AZ =7t SRR B3 HoR
Atz E S-S ol thet As=E wolat, AA TS
F7HA717] SlsiA= 24 10~153] BEEl=Eo] autjolz}
1 B EE=d|(Birch & Markin 1982), &2 H319] WS04
= olEt & AF0 2 AL} F7bsk= 2aE B
ok HAS Eo)7] 98 s e HSE 53 5
Aolar, AFo e vHE=So] 4 oRE AHst=H T8
g 229 A= E A7 aE Rl Wiolth AA=
ol ZR2IHS Fto] 71Ut Ao A =2AIAA &
ofe] o AF 9 AAEEl FFS A U 2,

Difference
Kind Before After in X2
percentage
Laver 89(46.4)")  145(75.5) 29.1 34308
Sesame leaf  77(40.1)  129(67.2) 27.1 28317
Pimento 85(44.3)  127(66.1) 21.8 18.577°
Lettuce 81(422)  122(63.5) 213 17.568™
Brown seaweed 100(52.1)  140(72.9) 20.8 17.778™
Lotus root  111(57.8)  150(78.1) 203 18.193™
Tomato 120(62.5)  159(82.8) 203 19.937
Bean sprout  100(52.1)  137(71.4) 193 15.089™
Onion 73(38.0)  109(56.8) 18.8 13.537™
Egg plant 84(43.8)  117(60.9) 17.1 11.369™
Radish 98(51.0)  130(67.7) 16.7 11.055™
Cabbage 81(422)  111(57.8) 156 93757
Cucumber  120(62.5)  150(78.1) 15.6 11.228™
Mushroom  115(59.9)  142(74.0) 14.1 8.577"
Spinach 90(46.9)  115(59.9) 130 6540
Carrot 141(73.4)  151(78.6) 52 1429

D Frequency (%)
"p<0.01, *"p<0.001

wEATelA A gHe Belo] gdrtm BuE: vgwl
Co} arel 427 golHoR 274 Ao tehdrhLe
& Chung 2015). Son 5(2015)2 Gote] A4 WA] 749} A
AAS FAS I8 12344 AR FE AABES WA
3 ARZA 2ol vls BAAEe] fojow 3
StTha Hashelch fob thare) 14X 2HE ol 83
ZtEe T2 ase sukete] Ala)al A7 Cho & Park 2015)
A= 2L 4 719%, A2e &4 AT, At 4
A% SoI4 2HH Tk epdeha stk arebd ot
o) A4 WAL ML 18 Z2IBL ALY ol
A SAHoR Ao Yt AR Y 5 YRR Ao
o EEE 7125 ol 31, 071S o) Aho SHL

dm AZHA 4 Yk 7198 AT BEEE THTO

B i

A
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WSS 93k aabAQl Heks BAskaR} sk ol & ¢
3 Ao Q1A8H= HE 5A] HotE9] AlE EA- T o]

A7) g LR Q=S LopE o, A
H Qi ATE F7 Z2IO0] [obo] i A AT e
of njX= AE HrIsHgtE £ A+ AAE Q9FSHH ot
=1 Zr}

1. gobE i viaraet LS AASIF2= 1A
ol 13](69.6%), 7+ sH7]9f 13](21.5%) =22 FH3H3
I, GFL-9] 13] A|7Ee B Q0~308(77.2%)S A3 54
ot Yoyt ASste SYHORE ‘S8E(36.5%), ‘8.8
&5°(20.9%), =o1&5(20.0%) =22 SR, Holrt
ATsH= SRR E AE(29.1%), ‘EH8E A=(18.2%),
AF(12.8%) =22 Uetstth wARY] fof FFEAll o
g AAS 2ARRE A3}, CHA(3.23+0.85/58 ) EAI7E MY &
A HFEHL, HAAZF O R = AT (542%)F 7P Bl
SHsHAt

2. A HA] Aol =go] E o3 & A2 HZE F
Z2 IO A2 FFH = T SAAE ALE RS
ol T MEZy, ‘e HAZF FEHE2), AHa M
7z} mofo] gFsi(AlZ), ‘A 287t FFei(d), A
gto] gaal(nzh) 2= S7HA Y FAIE 7HAAL Slok 28
T2 89EF, 5ol8F, 2YFHEI|RE ToE SIS
), RS BSA R HoHES ST EHort

3. wSad FrroA HaX AL 1S A 6.69+1.77H
(& 108 ) A IS T 829+133- 02 1.6040] Z7}a}
QAL 77 A5t AA- s BF WS Hof| vl ng &

B o]Z 9]l 2712 H Y TtHp<0.01~p<0.001). T3+ H Ao oj
g AT oA E FEZ AT 15TFY AioA s A
of vHlgl| A& & FoHo g F78IATHp<0.01~p<0.001).

2 Aol iR Aart FEES Z2EIAHLS FobY
Aol gt A AT AZEE FHAAA Ao HA /fAdof =
o] & Aoz 7|gHrh 123 wARS| Yike FdnS
Sl 17 18P 0] W] & ws T2 IWE AAEHY
H AlE FEAY BT RS ET WA AL WSS XPT
T+ U=E AE7 kst Aol A anpdolat AlsE
ot mEtA ool A R A YA A= FF 2 us I
2I9E FHolRo ¥t o] &8st WS WA
O APuSS Bl AFTL 2N WAL dobs tde s

LY 5 Gl oA A4S A2 wefstn gk

2

it

R

2

£ A7ANE B2 FEAT Ao S b
gtk WA §F FSHIA B3 0 WA wY T2
By o 2

B2 ER TR FFmE RopolAl fot
W5 BHIA)Y) SIa AEe] Baste, ol 93
BIh9} folug ARAVL FEATE SARGH A

o
e
Ry

Sob A o7F B8 A& HBE A ZzaY A 49

of ™t 7kA] Zsfor & Aolrt
A 2

o] =Ee 201520169 % FUthetn A-&ATIA AT
H Yoz +3E A2 o]o A=Y YTh
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