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ABSTRACT

Objectives: This study aimed to develop a school-centered healthy eating environment for children in
elementary care classrooms and prevent incorrect eating habits and obesity through the development and
application of standardized healthy eating habit-forming educational materials.

Methods: Ten schools in eight districts of Gyeonggi-do and 400 students from 19 care classes were
selected. Based on the developed educational materials, the program was applied to students once in
two weeks. ‘Notices for Parents’ forms were also sent to the students’ home to educate their parents.
Pre and post-surveys were conducted to evaluate the effectiveness of the education. The pre-education,
education, and aftercare were conducted from September 28 to September 31, 2016, from October 3 to
November 30, 2016, and from December 5 to December 9, 2016, respectively.

Results: The healthy eating program for elementary care classes was designed to develop a school-
centered healthy eating environment and provide standardized educational material for healthy eating
habits. Twelve educational topics were developed: <Eat Evenly>, <Eat Breakfast>, <Eat vegetables and
Fruits>, <Clean Body, Strong Body>, <Healthy and Tasty Snacks>, <Keep Healthy Weight>, <Food that
enters our body>, <What is safe food?>, <Food selection and Storage>, <Our land, Our grain>, <Enjoy
Traditional Food>, and <Food manners>. Moreover, the materials were produced in four forms: for
students, for after school caring teachers, for external specialists, and for parents. The effectiveness
evaluation was conducted to confirm the application of the program. The average eating habits score
was 3.3+ 0.6, with no significant difference between before and after application. The score of overall
satisfaction of the education was 3.9+ 0.9. The most satistying content was ‘Did you get to know how
to eat evenly?’. Significant increases were observed in two contents for parents regarding their children’s
knowledge changes after the education: ‘Five nutrients needed for growing children’ and ‘Knowing
sugar foods and sugar-containing foods’. On the other hand, their educational satisfaction was 3.6 + 0.6,
which was lower than the children’s satisfaction. This might be because their education was conducted
only through the ‘Notices for Parents’ form.

Conclusions: In the long term, the healthy eating habit-formation education for lower elementary school
children is expected to be beneficial. To prevent obesity and establish healthy eating habits of children,
it is important to develop healthy eating education programs centered on elementary school aftercare
classes, including the development of educational materials and an application system through
connection with the home and community.

Korean J Community Nutr 24(6): 497~511, 2019

KEY WORDS healthy dietary education program, after-school care, lower grade in ele-
mentary school
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Table 1. Final fraining topics and overview

Classified plan

Month Part Subject Unit name Order Incentive Leaming activities Activity sheet
(10m) Activity D (20 m) Activity @ (20 m) (30m)
1 1. Nutrition Dietary I-1. Eat it evenly 1/24  1am ground nufiients  Learn 5 nutrients and complete Lululala food card game Five nutrients food coloring
Eating balance play 5 nutrients ook
2/24 Food bridge activities Make your own healthy meal  Shopping cart
2 I-2. I have breakfast  3/24  We all eatbreakfast! Breakfast is my strength Please fake breakfast O, X quiz
Even
4/24  Breakfast kung fu play  Storytelling (Breakfast of Tosuni) Dress up for breakfast Breakfast bingo play
- Make healthy rice balls
3 I-3. leat vegetables 524 Why did you cometo Vegetables, fruit sensory play — I'm tomato Decorate your face with
and fruits my house? - Vegetable and fruit vegetable fruits
infroduction play
6/24 Red vegetables come Creating phyto-color book Making fruit vegetable salad Find hidden pictures
out chant play
4 I-4. Healthy and 7/24  Snack bingo play Stacking sugar cubes (party Exploring nutrition in cookies Design a cookie bag
delicious snack fraining)
8/24  Find sodium hemp Find the secret of sodium and Hansel and Gretel Decorating hen sodium traffic
king fatl (Educational drama) lights
- Secret of the cookie bag, the Eat or not?
secret of the picture card
5 Health weight  |I-5. Healthy weight 9/24 Measuring body composition  What is made my body?
10/24 Health weight Weight management
6 |I. Food Hygiene and II-1. Clean body, 11/24 Day of my hand wash your hands
hygiene digesfion durable body 12/24 Storyteling famiy members  Brush your teeth
health absorption in the mouth
7 II-2. Food in our 13/24 I'm traveling in my body Name and role of the digestive Puzzle
bodies system
14/24 Nufrition tunnel relay Golden poop and black poop Good food, bad food
- Digestive process of food - Poop to play connect golden poop and
black poop
8 Food hygiene  II-3. What is safe 15/24 Find food additives in raw what is the food additives?
food materials
16/24 Safe food, food to avoid Making food safe from food
additives
9 II-4. Food selection  17/24 Choose fresh food Find your expiration datel!
and storage - How to choose fresh
ingredients
18/24 | use my home fridge Take care of the fridge
properly - Find out where fo store the

food in refrigerator
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Table 1. contfinued

Classified plaon

Month Part Subject Unit name Order Incentive Leaming activities Activity sheet
(10m) Activity @ (20 m) Activity @ (20 m) (30m)
10 Il Food With our lll-1. Our land, our 19/24 From sowing of rice fo dining table  Make our rice cake
culture agricultural grain Find the maze - Own the songpyeon
prod?cts’rrodi‘ri 20/24 Find foods made with beans Make bean sprouts kit Observation log

1 onalfeod 5 Enjoytraditional  21/24 Healthy and delicious ourfood ~ Creator rice clay

food 22/24 Holiday foods Our fermented food
12 Meal efiquette lI-3. Follow your 23/24 Dining table manners Use chopsticks and spoons

eating manners properly

- Beans fransfer play
24/24 Different dining etiquette What do you eat with your hands?
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Table 2. Student general

Variable Total (N=76)
Gender Male 24 (31.6)"
Female 46 (60.5)
No response 6(79
Age 8y 37 (48.7)
9y 36 (47.4)
No response 3(3.9
Height (cm) 127.5 + 5,47
Weight (Kg) 26.8 £55

1) N (%), 2) Mean = S.D.
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Table 3. Students' diefary habits

) Score (N=76)
voriable Pre-test Post-test
Eat three medls a day regularly. 40= 1.7% 41+ 1.5
Eat at a fixed time. 34+ 1.9 34+ 19
Have a good breakfast. 38+ 1.8 39+ 15
Take your medal slowly. 32+ 1.8 35+ 1.8
Do not overeat. 34+ 1.9 32+ 21
Eat milk or dairy products (such as cheese and yogurt) daily. 27+ 1.9 30+ 1.8
Eat fruit or fruit juice every day. 31+ 1.7 32+ 1.8
Eat a side dish of vegetables (kimchi, spinach, etc.). 33+ 1.8 38=x 15
Eat grain foods (rice, noodles, bread, etfc.) at every meal. 39+ 1.6 37« 1.7
Eat meat foods (beans, medat, fish, etc.) at every meal.* 34+ 15 29+ 1.7
Eat fast food often (chicken, pizza, hamburgers, etc.)". 36+ 1.4 39+ 1.4
Eat sweet foods (cookies, chocolate, ice cream, candly) often’), ** 29+ 1.9 36+ 15
Eat processed foods (ramen, bread, sweets, ham) often, 30= 1.7 32+ 1.4
If the food taste not good, you complain it", 38+ 1.7 3.7+ 1.8
Eat foods you don't like about your health. 28+ 20 27+ 1.8
Snack is more delicious than rice”. 3.1+ 20 31 = 21
Wassh your hands before eating your usual food. 39+ 1.6 3.7+ 1.6
Enjoy your meal with grafitude. 41+ 1.4 41+ 15
Eat always full”. 1.8+ 20 1.7+ 1.8
Sum 63.1+11.2 64.4 +12.3
Average 33+ 06 34+ 06
1) Reverse coding
* p<0.05, **: p<0.001
2) Mean = S.D.
Table 4. Nufritional knowledge of students Table 5. Education satisfaction

) Score (N=76) Variable Score (N=76)
Variable

Pre-fest Post-test Do you remember the training? 3.6+13"
1. How to wash your hands 0.47 +0.35" 0.43 = 0.26 Did you enjoy the training? 41«12
2. When to wash your hands** 0.68 £0.39 0.85+025 Was the training easy fo understand? 3.9+1.3
3. Tooth polishing order*** 057 £0.32 0.38+0.34 Are you satisfied with the overall content 41413
4. Decayed food** 093+0.17 0.98 = 0.07 of the training?
5. Healthy food 0.78 + 0.27 0.75 + 0.34 Did the training help your healthy eating? 42+12
6. Unhealtthy food 092 +0.19 0.96 + 0.09 Will you practice what you've leamed? 40=+1.3
7. Eating manners 0.63+0.30 0.63+0.30 Did you get to know how fo eat evenly? 44 +1.1
8. Food culture (Muttinational food) 0.59 + 0.44  0.69 =+ 0.39 Did you get to know your breakfast? 43 = 1.1
** p<0,01, *** p<0.001 Did you leam about healthy snacks? 43+12
1) Mean = S.D. Did you leam about vegetables and fruits? 4.4 +1.1
Sum 39.1+9.4

(3) AT WETRIY A8 W1 G g AC0e 2909
N At Il 1) Mean = S.D.

Fo FEad obse A A4 A W3k Table 4
S} T}, =g Aofok sk A7) AL 06820398, AF - (4) A4S maEw 3 284 B71E 98 o o
% 0.8510.254, X7 A= S48 AFd 0.9310.17 A ER Hr)
A 0,980,077 G W57t feldor & A7ANE wsTR 3 444 Bk 98 ok S|
AEoH (p <0.01), o] T A= AR 06572032 §o A s

A, A 0.38£0.348 07 A7} 748k (p<0.001).
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Table 6. Parent general

Variable Total (N=50)

Gender Male 5(10.0)"
Female 44 (88.0)
No response 1( 20

Age 20 - 2%y 0( 0.0)
30 - 3%y 25 (50.0)
40 — 49y 25 (50.0)
50 - 5%y 0( 0.0
60y More than 0( 0.0

Education Junior high school graduate or less 0( 0.0
High school graduation 12 (24.0)
College graduate 11 (22.0)
University graduation 23 (46.0)
Master's degree 3( 6.0
Doctoral degree 1( 20

Hygiene and nutrition education Yes 20 (40.0)

experience No 30 (60.0)

Educated place School 8 (40.0)
Public health 8 (40.0)
Other 4(20.0)

Where fo get hygienic and nufritional Family 3( 6.0

knowledge or information 1V, radio 18 (36.0)

Internet 19(38.0)
Friend 0( 0.0
Educational materials for school meals (Family correspondence) 9(18.0)
Be not inferested in 0( 0.0
No response 1( 20

Preparing your child's meal Mother 47 (94.0)
Father 0(00
Grandmother 3( 6.0
Other 0( 0.0

1) N (%)

m

2 = 3o



Table 7. Need for healthy dietary education

Slg-ol thall Table 7o #AIAISISITE 74282 P4
L& o 91X
+

o et B Ao AM 454047, AL 4.6

5 FAZ 9, J, PN BRe

) Score (N=50)

Variable

Pre-test Post-test

Hygiene Total 4.5+ 0.4 4.6+04

Food poisoning 4.6+05 45+05

Junk food 4.6 +0.7 4.7 +0.5

Food storage 4.2 +0.7 4.4+ 0.6

Food additives 4.3 +0.8 4.6 +0.6

Brushing teeth 4.7 +04 4.8 +0.4

Washing hands 4.7 =05 4.8 +05

Food allergy 4.3 +0.7 45+ 0.7

Nutrition Total** 4.1 =04 43 +04

Snack 4.1 +0.6 41 +05

Eat evenly (dietary) 45+ 0.7 4.7 +0.6

Obesity (nutrifion imbalance) 43 +0.6 45+ 0.6

Korean agricultural products (rice, efc.) 42+ 06 43 +=0.7

Traditional food** 3.8 +0.7 4.1 +0.7

Food waste 4.1 +0.6 4.2 +0.7

Eat a lot** 3.9+0.7 4.3 +0.7

Digestion of food 40+05 42 +0.6

Sodium reduction* 4.1 0.6 4.4 +0.6

Sugars reduction* 4.1 0.6 4.4 +0.7

Food organizer bicycle** 3.8 +06 42 +0.7

Local food* 3.9=+07 41 =09

Processed food* 4.0=0.7 4.3 +0.7

Green food* 4.2 0.7 45+ 0.6

Fruits and vegetables 4.4 +05 45+ 05

Nutrition light 43 =06 45=+06

Food label 4.1 +0.6 4.3 +0.6

Breakfast 45+0.6 45+05

Lifestyle disease 4.3 +0.6 45+ 0.6

Genetically modified foods GMO 42 +0.7 4.4 +0.7

Caffeine 4.0+0.7 4.3 +0.7

Milk 42+ 0.6 43 =07

Constipation 40+0.7 4.3 +0.6

Color food* 40=0.6 42 +0.6

Eat out* 3.8+07 4.1 +0.8

Food culture 3.7 =07 40+ 0.7

Manners Total 4.3 +0.6 4.4 +05

How to use the right fableware* 4.1 +0.7 4.3 +0.6

How to use chopsticks correctly 4.2 +0.7 43 +0.6

Etiquette before meal 4.4+ 0.6 45+05

Etiquette during meal 4.4 + 0.6 4.4 +0.8

Etiquette affer eating 4.4 + 0.6 45 +05

* p<0.05, **; p<0.01
1) Mean = S.D.
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Table 8. Students' healthy eating knowledge

AP 4.7%0.4

o W& M, &
M A o F

7143 wlolel

Ris

RCkis gl - 507
A, AR 4.8%0.43, 2] el vt 2
QA0 AR 4.7+0.5%, AR 4.8 +0.58 0% A Ve

fFelEQl 2foli= Sl AAteld shEo|
w0l Abd 4.4£0.69, A 45105
A, AALF ol" wfo] Abd 4.4£0.69, A 4.4£0.8
A, 2AF F elldel tiek o] AR 4.430.67, A

) Score (N=50)

Variable
Pre-fest Post-test

Eat evenly

Growing children should eat evenly. 40+ 0.8 3.9+08

| know five nutrients necessary for growing child. * 28+ 1.1 32+10

Familiar with children's major dietary behavior problems. 33=10 3.4+08
Make sure you have breakfast

| know why | should eat breakfast. 3.8 09 3.8=1.1

Growing children know different ways of eating breakfast. 3.0=09 32+10
Have a good snack

| know about sodium and sodium-containing foods 2.6 +09 29+1.0

| know about sugar foods and sugar-containing foods. * 2.8 +09 3.2=1.1
Make a healthy weight

| know my healthy weight for my age and height. 29+10 3.1+09

| know how fo manage my weight. 29 +09 3.2+08
Eat vegetables and fruits

| can names and colors of fruits and vegetables. 4007 40+08

| know how the colors of fruits and vegetables benefit our bodies. 3.2+09 34+10
Keep our body clean

| know how to wash my hands properly and why | should wash my hands. 4.1 0.7 42 0.7

| know how to clean my teeth correctly. 3.9=+07 3.9+08

| know food that can cause tooth decay. 3.9+07 40+0.8
Know the health metabolism of our body's food.

| know the name of our digestive system. 3.1+038 33+08

| know what the digestive system in our body does. 3.0=+08 3.2+09

| know good food and bad food for digestion. 3.0+038 3.2+09
What is safe food (food additives)?

| know what does food additive mean. 25+09 27+10

| know what does food additives means and why they are harmful to our bodies. 2.7 +09 27+10
I'm good at food selection and storage.

| know how to use the refrigerator. 3.1+07 3.2+09

| know how to choose the right foods. 29 +07 3010
| like our agricultural grain, rice

| know the type and name of grain in Korea. 3.0=07 3.2+08
Traditional food

| know Korean traditional food and food cultture. 3.0=07 3.1+09

I know the food of various countries of the world and know the origin. 2.6 +0.7 2.7 +09
Follow your eating manners

| know how to use chopsticks and spoon correctly. 3.6+08 3.8 +0.7

| know the manners to eat before, during, and after meals. 3.6+038 3.7+08

* p<0.05
1) Mean = S.D.
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29 ol tigk BeAe AP 4.1+£0.74, A 4.3£0.6
How FHoAo] foldow et Jok e &
AF W7 (@D AR 4.510.78, AR 4.7£0.64, of
A2 e dist o] Ak 4.5+10.61, AHF
4.5+0.58 0% A Vet on, v dQ/do] fo]4o
2 ol FE-LS HES2] w5 (p<0.01)°] AP 3.8£0.7
A AR 4.1£0.74, %2 35 (p<0.01)o] AFd 3.9+0.7
A AR 4.310.74, YEF A7 w5 (p<0.05) 0] AR
4.1%0.6%, AF 4.4+0.69, 357 A3} 125 (p<0.05)
o] AFA 4.1+0.6%, AFS 4.4 +0.78, AFAA 15 (p<
0.01)°] AFd 3.8 +0.61, A 4.2+0.74, ZAFE W&
(p<0.05)°] AP 3.9+0.748, AFE 4.110.98, 7213
75 (p < 0.05)0] AP 4.0+0.78, AR 4.3+£0.74, =
AR W5 (p<0.05)0] AR 4.2+10.78, AR 4.510.6
A, AYFE 75 (p<0.05)°] AR 4.0+0.67, A%
4.2£0.64, £14 1% (p<0.05)°] AFA 3.8£0.74, AFE
4.1+0.88 207 718t 7 o 2 Yelsit)

(3) 25 wuA SR} AX SR 7734 E w5
23 A gof upZ olzo] AL =22 wigt

SEL 7} QXS BE WA o5 A X A]&
(Table 8) ¥} . otz 52] WAL A4 A7) =&
G2 AT A4S o5 M-S BE F Qlrh FEo]
AR 4.020.74, AFE 4.0£0.87, <&ulE & A7) up )
EE AL olfE L Yk FHgo) AR 4.1£0.78, AF
F 42107807 Z 41 = Ao YEpgon, L7
13 Ag T x| Ao] el g2 ARV ofHolofA F
Qk 5] Fekae] sl &ar qlok 3R] Abd 2.8£1.1
A AR 3.2E1.04, B 22l disl ¢ar S g 2
Foll tisl] 2k qbct. @] Ak 2.8+£0.98, AR 3.2+1.1
Aoz xz T Ag F folnlst 7Pt e 2 0E e
Wk (p<0.05).

Table 9. Education satisfaction

EEREAE I

25 BRA A A W8Tl ofe S
o

NHF5Es= Table 99} At} SH-RL.0] WAL F Ao
Al AT A el ot ANkl 7} 3.8+0.7
How 7P A vekk o, ARl M= 3.610.6

0% obo] ula) wlwA WETs S5
o 35 @4 w5l obd, AHFANTS Be FAL B
T A LHE A G AN RBE A DG

ouF olg Rl GHA YRt A1 0% AR T
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B Ao st T4l 9] A A S 245
3 EshE ARG 48 At 25 Bl
Ag 7Fset AL WS 22 IS JdeRgich gk
Mg WS E 0] A8 FUHE flste] 25 Al
Alo] e} SRS o wSZe I g H -5
S vl AT 2 EEa ofse] 77det 4 AE
s ERstA A% AT FAE Ssh AN S-S 54
O 2 35t o]of I AF- FAE -G —ollde] 3
oo F R L NASACHL0]. 25T A7 LA
< 3l AAF A3, wd T s A Te] AEE Al
7lolH, o] Al7]ell B/3E A5 ARlo] Hof ekt 1
IS fAIGRs ) 2 9EhS 517 witel # o]

Sk 253} JopE Y he ofwlol Sl A
e 8 ohje A1 el A2 e waels A
ofgto =, o] 719 AL S A4 HYS 1%
Figo] B ol ole] AT SASS o
S P F JopA4 wial, FAN PFOR) AP
Wak, AL Rk, ekl Wsh Boll i B AT AstE
o] ¥ars L Qlout, WA Setel 25 S @ P}

Variable Score (N=50)
Are you generally safisfied with the diefary education that your child has received in school? 3.8 +07"
Do you think the fraining has helped your child's healthy eating? 3.7+08
Does your child practice what he or she has learned? 3.3+07
Was it easy to understand the content of the nofice for parents? 3.6 +07
Are you satisfied with the content of notice for parents? 3.7 +0.7
Do you think that notice for parents helps your child and family's health? 3.7+0.7
Sum 21.8 3.7
Average 3.6+0.6

1) Mean = S.D.
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