o 3t =) & AL 3] 4 83 A 11(4) : 488 ~501, 2006
Korean J Community Nutrition 11(4) : 488 ~501, 2006

AZAY 2ol ZAT REAA foleha
Fopas a9 AL Y A
A& Ao A A
ARggn 4FFFen

Development and Application of a Health Belief Model Based
Nutrition Education Program for Day Care Center Children

Eun-Kyung Sin, Yeon-Kyung Lee'
Department of Food Science and Nutrition, Kyungpook National University, Daegu, Korea

ABSTRACT

The purpose of this study was to develop various nutrition education materials, including an animated CD, for day care
center children and their teachers and in order to apply the nutrition education programs systematically. We evaluated the
effect of the nutrition education programs on nutrition knowledge in the first year, and the effect of the nutrition education
programs on nutrition knowledge, food attitudes and eating behaviors in the second year in day care center children. In the
first year, nutrition education foundational materials, such as the animated CD-ROM, videotape, textbook, panels, posters,
slogans, leaflets, picture disks, hand puppets, stickers for compensation and poster boards were developed. The subjects
were 537 children (286 boys, 251 girls) aged four to six years. In the second year, nutrition education materials, such as
the animated CD-ROM and textbook were developed. The nutrition education group included 368 children (177 boys,
191 girls) aged four to six years, and the comparison group consisted of 108 children (54 boys, 54 girls) . Regarding the
nutrition knowledge test results in the first year, the pre-test mean of children was 6.82, however, the post-test mean was
11.35 and showed a significant increase {p <0.001). Regarding the nutrition knowledge test and the food attitude test
results in the second year, the nutrition education group had significantly higher scores than the comparison group in a
post-test (p <0.001). For the eating behavior test results, the post-test means between the comparison group and the
nutrition education group were not significant. The test results show that several months of nutrition education is not enough
to improve eating behaviors. As a result, nutrition education has improved nutrition knowledge and food attitudes in day care
center children but short-term nutrition education was not sufficient to induce a change in eating behaviors. To improve eating
behaviors in day care center children, nutrition education programs must be applied to day care center children in addition to
their parents and persistent education will have to be continued. (Korean J Community Nutrition 11{4) : 488 ~501, 2006)
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Table 1. The 1st year teaching plan of nutrition education for day-care center children

Title Objectives (Materials) Contents
* Can explain the Infroduction * Ask what our hands do.
importance of hand (2 min.) » Talk about why our hands get dirty after doing things.
Wash your  washing * Explain that we can be sick if our hands are dirty.
Development
hands « Understand when they (15 min) ¢ Ask them when they wash hands.
before should wash their hands ' * Instruct them how fo wash hands properly.
eating! * Can wash hands properly. Endin * Play true-faise quiz game on screen about whether to wash or nof.
(CD, panel, food model, g * Finalize and correct wrong answer.
(3 min.)
Text book)
Introduction  «Sing a song to get their attention.
* Know the food
wine O_o groups of (2 min.) * Ask them what foods they ate for breakfast.
the food guide pagoda. - - -
) * Explain sorting of basic food groups.
* Can list foods by
) * Introduce foods by groups.
Be friends food groups. .
) Development e Llet them repeat twice.
With » Can speak about how ) .
) (15 min.) « Let them affach food models on the board. (if the answer
foodst each food group function ) ) ’ i
) is correct, give them some rewards. if not, correct it!)
in our body. (CD or panels, « Exolain the functi f food ar
foods model, board, - P dneton ot g' ou'ps. - -
text book) Ending ¢ Let them shout the slogan which implies the function of the
(3 min.) food group everyiime food group is attached on the board.
Introduction ¢ Let them pay atftention by singing a nutrition song
(2 min.)
¢ Let them listen to the story called “dream of yami”
. * Show the picture card of a vegetable.
* Know what is an ) .
] * Ask them if they have any vegetables they don’t like, and
unbalanced diet.
the reason why.
» Can speak about the ) , .
i * Show them the picture of how the children will become
Let’s eat problems of an ) N
) Development  when they lack vegetables in their diet.
balanced unbalanced diet. ] ) .
) . (15 min.) * Telt them that children should try fo eat a balanced diet.
diets! * Can eat a balanced diet. .
- (show them diseases that result from an unbalanced
(CD or panels, llustrated ) )
. diet through the pictures)
story book/scenario, )
text book) * Tell them of the importance of vegetables.
* Confirm with question board (if the answer is correct,
give them some rewards. if not, correct it!)
Ending * Let them speak out on what they should do to have
(3 min.) a balanced diet, and summarize.

* Understand the process of  Infroduction
the digestive system. (2 min.)

* Ask what the best fime is in day-care center,
¢ Ask who makes an ugly face during their meat and  ask what
the reason is.

Enjo

oy * Can recognize the
Yourmeal )

) importance of enjoyable
with a ) Development

eating. (CD or panels, Text A
pleasant . (15 min.)
) book. Body picture

mind!

* Show or tell them about the “travel of food” with video tape
or picture and hand puppet.

* Talk about how they feel about the story.

* Explain how our body changes if we eat with unpleasant mind.

board, hand puppet,

. Ending * Review the importance of enjoyable eating.
scenario)
(3 min.)
Infroduction * Draw their attention by singing a song.
* An distinguish good (2 min.) * Ask them about their eating habit.
eating habits from * Show the pictures about eating habits on the board and ask
Have the bad eating habits. them what the pictures are about.
right * Can practice right Development «Play true-false quiz game, asking whether the picture shows
eating eating habits. (CD or (15 min.) good habits or bad habits.
habits! panels, Text book, « Explain the reasons why each picture is a good or bad habits.
O X picture board, * Play game about eating habits with @ pictures in the same way.
question scenario) Ending * Summarize so that they can learn exactly 9 proper eating habits.
(3 min.) » Read out 9 eating habits together.
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Table 2. The 2nd year teaching plan of nutrition education for day-care center children
Title Objectives (Materials) Contents
*Canspeakon5of 9meal Infroduction = Speak on the definition of meal guidelines.
Meal guidelines (2min.) * Ask them what they know about meal guidelines.
o « Can practice 5 of 9 meal * Show them the animation “bridegroom Tior”
guidelines o Development Cp
for a0od guidelines (15 min) ¢ Tell them about 9 meal guidelines.
hec?lfh' * Video tape, CD-ROM ' » Ask them whether they can redlly practice the meal guidelines.
' (flash, powerpoint) Ending ¢ Ask them how they will act at their meal from now on and finalize
« Text book, guiz board (3 min.) with watching the animation again “bridegroom TTori”
c ain the i " Intfroduction ¢ Teach the song “Yegeljjang".
) an explain Ine imporiance -, min.) ° Ask how they have table manners at ordinary fimes
Bomi has of table manners. — — »
» Show them the animation "Bomi is the best of best table manners”.
the best of « Can speak about what .
Development ¢ Explain table manners at home.
the best table manners are. ) ) )
(15 min.) ¢ Explain table manners in day-care center.
table * Can speak about table )
L * Explain table manners at a restaurant.
mannersl  manners in different
situations Ending  Play with quiz board about table manners case by case.
' (3 min.) » Ask them how do they do and end with singing a “Yegeljang”.
Introduction  « Motivate them about food and health, singing the song healthy
(5 min.) boy and pretty girl.
e C istinguish health
an distinguish healthy « Show them the animation “The story of food and health with Janggmi”.
foods from unhealthy foods ) .
« Can choose aood foods « Ask them whether they often have the same diets as the king ate.
The story of for hedlth 9 * Ask them whether they often eat fast foods.
food and «Cans ec1.k about table Development  Ask them about the animation.
health P o (20 min.) * Study about which foods are good for health and their function
) manners in different )
with ) ) in body.
janggmi! situations * Explain about fast food’s bad points,
anGIME (video tape, CD-ROM ! '
) » Explain whether snacks are good or bad for heatth.
(flash, powerpoint) Give h . S rovi
text book, quiz board) Ending ive them a ques |on. and review.
5 min) * Ask them how they will eat for their health.
' * Finalize and sing a song heaithy boy and pretty girl.
Intfroduction * Make them pay aftention by teaching banjjaksong.
Understand about (3 min.)
*Un
) and abou X * Show them the animation “keep the earth from food garbage”.
environmental poliution )
* Ask them whether they leave a lot of foods behind.
Keep the caused by food garbage )
* Ask them what problems food garbage brings.
earth from « Can enumerate how to Development X )
. * Ask them what the heart angel’s message to people is.
food reduce food garbage (22 min.) ) ,
) * Explain about environmental problems cause by food garbage.
garbaget  (Video tape, CD-ROM ) )
(flash, powerpoint) * Explain about methods that do not leave food behind.
’ ’ . i ds that ini .
text book, quiz board) Explain about metho .s at recycle remaining food
Ending » Ask them how they will act to reduce their food garbage.
(5 min.) * Finalize and sing a song “banjjoksong”.
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Table 4. Nutrition knowledge scores in day-care center children
before and after nutrition education in the 1st year

Pretest Posttest Tvalue

(n=537) (n=537)
Hand hygiene 120+070 1.73+051 -1540""
Food group 056+0.68 235+084 -39.10°"
Nutrition balance 097 +0.66 187+036 -30.23"""
Digestion & absorption  0.31+0.46 0.69+046 -14.12""
Food habits 3.78+1.08 472+058 -18.81""
Mean + S.D,

+++. p<0.001 by paired t-test

Table 3. Nuirition knowledge scores in day-care center children before and after nutrition education in the 1st year

Ifem number Prefest (n = 537) Posttest (n = 537)

1. When should we wash our hands? 389 (72.4) 1 484 (90.1)

2. What floor is the food guide pagoda? 79 (14.7) M7 (77.7)

3. Which food group keep bones and teeth healthy? 155 (28.9) 386 (71.9)

4, Which food group should we eat least? 66 (12.3) 456 (84.9)

5. What happens when we solely eat our favorite foods and do 151 (28.1) 484 (90.1)

not have a balanced diet?

6. When you are thirsty, what would you like to drink? 369 (68.7) 521 (97.0)

7. Do you know the process of food digestion? 167 (31.1) 370 (68.9)

8. What happens to our bodies if we do not eat breakfast? 337 (62.8) 475 (88.5)

9. What do we do if we are served food we dislike? 341 (63.5) 459 (85.5)
10. Does the picture shows good habits or bad habits? 376 (70.0) 531 (98.9)
1. Does the picture shows good habits or bad habits? 456 (84.9) 534 (99.4)
12. Does the picture shows good habits or bad habits? 521 (97.0) 534 (99.4)
13. Recite how to wash hands thoroughly. 255 (47.5) 445 (82.9)

Total score 6.82+1.98% 11.35+1.88*""

=+ < 0,001 by paired t-test
T:N (%), ¥: MeanxS.D.
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Table 5. Comparison of nutrition knowledge scores by sex and
age between pre and post test in day-care center children in
the 1st year

ltem Pretest Posttest Tvalue

Sex

Boys (n = 286) 51.61+14.87 87.09+14.22 —34.158"""

Girls (n = 251)  53.42+ 1559 87.50+14.72° -29.184™*"
Age (Years)

4(n=78 4270+1298  81.85+18,14° —17.258™"

5 (n = 274) 50621498  86.41+1502° —32.242"**

6 (n=185) 59.29 £13.40"° 90,98 +1040° -26.811"""

Mean = 8.D. The highest score is 100

1 p<(0.001 by paired t-test

a, b, c: Different superscripts in the same column within each
factors indicate significant differences (p <0.05) by Duncan’s
multiple range test

NS: noft significant between boys and girls and among age
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Table 6. Comparison of nutrition knowledge scores between pre and post test in day-care center children with or without nufrifion

education in the 2nd year

Pretest Posttest
ltem number Comparison Nutrition Comparison Nutrition
group education group T value group education group  Tvalue
(n = 108) (n = 368) (n = 108) (n = 368)
1. What happens if we eat too much milk, 0.77 £0.427 0.65+048  —2492"  0.67=047 0.90+0.30 4,892
beans and anchovies?
2. What happens if we eat too many fast  0.65 £ 0.48 0.47+050  -3.307"" 0.52+0.50 0.86 £ 0.35 6.650™""
foods such as pizza and hamburgers?
3. What foods do we eat to 0.35+0.48 0.66+0.47 5.928™" 0.52+0.50 0.88 £0.32 71317
prevent constipation? ‘
4, What foods do we eat to improve our  0.44 +0.50 026044  -3.281"" 042050 0.57 £0.50 2.787**
eyesight?
5. What effect does food garbage have  0.72+0.45 0.64 +0.48 -1.618 0.69 +0.47 0.97 £0.16 6.295™"
on upon the earth if there is too much?
Total score 293+1.217 268+126  —1.765" 281=1.32 419 +0.86 1030
Adjusted posttest mean 278 4.20 177.09*

Mean £ S.D. «: p<0.05, *+: p<0.01, **+: p <0.001 by t-test
T: The highest score is 1, *: The highest score is 5

NS: not significant between comparison group and nutrition education group



196 - $5AA ol Jrma 220y AL 9 B8

Table 7. Comparison of food atfitude scores between pre and posttest in day-care center children with or without nutrition ed-

ucation in the 2nd year

Pretest Posttest
ltem number Comparison Nutrition Comparison Nutrition
group educdation group T value group education group  Tvalue
(n = 108) (n = 368) (n = 108) (n = 368)
1. Do you intend fo eat regularly? 0.73+0.45" 071+£045  ~-0.341 0.59 +0.49 0.88 +0.32 5768
2. Do you intend fo have breakfast? 0.72+0.45 0.79 £0.41 1.421 0.60 +0.49 0.86 £0.35 5.008"**
3. Do you intend to eaf many 0.70 +0.46 0.70 = 0.46 0.002 057+ 0.50 0.86+0.34 5,683
vegetables?
4. Don’t you intend fo eat many sweets? 0.92+0.28 0.69+046  —6220""" 0731045 0.82+£0.39 1.767
5. Do you intend to drink two cups of 0.46+0.50 0.67 £0.47 3.747"  0.69+0.46 0.81+0.39 2.353"
milk a day?
6. Don’t you infend to eat many fast 0.83+0.37 0.51 +0.50 -7.249"** 0.58 +0.50 0.82 +£0.38 4.647™"
foods often?
7. Don’t you intend to drink many 0.80 +0.41 059+049  —4.430"" 0.59+0.49 0.81 +0.39 4,198
carbonated drinks? :
8. Do you intend to eat slowly? 0.72+0.45 061049  -2313" 0.57+050 0.85+£0.36 5.273""
9. Don‘t you intend to eat many snacks  0.76 +0.43 0.57 +0.50 -3.979"* 0.69 +0.46 0.80 +0.40 2.066"
at night?
10. Don’t you infend to speak while 0.25+0.44 0.75+0.43 10,529 0.51+0.50 0.89 +0.31 7.493*
chewing food in your mouth?
11. Don’t you infend to eat spilt food? 0.50 £0.50 0.78 +£0.41 5341 0.56+0.50 0.90+0.30 6,697
12. When you eat, don’t you intend to 0.94+0.23 0.72+0.45 -6.958""" 0.83+0.37 0.88 £0.33 1.043
leave some food on your plate?
Total score 8.34+2.15% 8.09+2.48 -1.026"  7.55+239 10.17 £2.00 10.45™"
Adjusted posttest mean 7.51 10.18 148.02"**

Mean +8.D. *: p<0.05, *++: p< 0,001 by t-test
T: The highest scoreis 1, F: The highest score is 12

NS: not significant between comparison group and nutrition education group

zpolE Lotry] flate] FRA R4S AAS A 4
H BARe g§3de] 71.74, v Aol 70.74
_i FEAGY @A 1ARE B4 JehE 8t
ou F ek 7ke] K2t ol gl
4) ILA AWE, 2R AAF M 4
oW
ARG UM AR AL AR AAPA ] ek
AN (K), FHZ(A), Fote] 23%(CB), #22 3%
(PB) 7t} A4S Table 9o eItk Abd AL
3% GARNF AT Apoldl fod FEABA( <
0.00DE BT FEAA Hrt 5455 AHert
o3t Aoz BT, Ae|zgl fofe] AF Tt
T fo3 4834 (p < 0.00D) E B3Ed Aelort 43
S8 folse] AdsE ittty & & gk =gt
Foted] AE o] AYFAE FJk FAAA

o]

N, NEE, gote|

(p <0.001)F 7HEd olee] AFo] YELFE F
oFEe] AWEE FEd Ao Lepdeh
AV AN E QRN E A, fote] AQEF

olmju]e] AsiEalo] 4-o)8t AaahA (p < 0.001) 2 71
£ 2oz vepth

=
2

1. 1MEE JYDS TIY

4~64 RSNV fobE o axfele] 2H G
£ NG A% THA 1S FoHE) FPAA A
7 8 ZAEgE ol AgAl oldlold 54
ob5g o w BT AFUA o) FFTEHE A
3 27} 33 AR FFuG e okESY JopNa AHE

& H

=

Z dAQFFo 227710 adFolqlcty 3 Azl o
X &HKim & Lee 2003).
£ 2AbME o] e gURA Agols #f2lgh

Aol7} 1ov} Lee 5(2000) 2] Aol Q|20
B3 @8 T} dohutk ool A o & Ao

ZAEGI B B ZANE APo] Z1RFE G
A4 BE7E frofeil A ekt ol volrh e
ARYFS YA 50 Y5 EI Ak Kang 5

2
o



A7 - o]A7 - 497

Table 8. Comparison of eating behavior scores between pre and post test in day-care center children with or without nutrition ed-

ucation in the 2nd year

Pretest Posttest
Comparison Nutrition Comparison Nutrition
group education group  Tvalue group education group  Tvaiue
(n = 108) (n = 368) (n = 108) (n = 368)
Keep a strict meal time 351 085" 3.53+0.80 0.202 3.63+0.79 3.56 £0.80 -0.833
Do not skip meals 3.99+0.75 3.95+0.81 -0.454 4,04£0.90 400+0.83 -0.428
Often skip breakfast (R) 41209 3.98 +0.99 -1.340 4,12 £0.99 3.96+1.03 —1.442
Eat alot of food af one sitting (R 3.35+1.00 3.53+£0.83 1.715 3.44£0.86 3.49+£0.83 0.590
Avoid an unbalanced diet 2.94+0.97 2.90+0.98 -0.421 3.06+0.93 3.01+0.93 0.881
Often eat chocolate orcandy (R)  3.08+0.94 3.16+0.99 0.721 3.30£0.89 3.31+092 0.163
Often eat fast food (R) 3.82+0.83 3.87+£0.79 0.595 3.75+0.67 3.79£0.75 4.653"*
Drink milk every day 3.82+1.03 401094 1.796 3.84+1.13 3.90+1.01 2.176"
Often drink carbonated drinks (R) 3.38+0.88 3.64+0.94 2.590° 3711082 3.72+0.94 2.005*"
Eat a lot of vegetables 2.82+0.93 2.84+£1.00 0.231 2.86+0.83 2.87 £0.92 1.030
Chew and eaf slowly 3.23+0.87 3.26 £0.86 0.283 3.31 +0.93 3.31+0.87 0.016
Eat snacks late at night (R) 403+0.88 3.96+0.88 —0.686 4,07 £0.81 3.98+0.83 -0.985
Eat salty foods (R) ‘ 3.76 £0.81 3.80+£0.85 0.430 3.66£0.88 3.72+0.81 0.636
Wash hands before meal 3.65+£0.91 3.83+0.75 1.882 3.81+0.70 3.85+0.80 0.558
Eat meals on the go (R) 3.78+1.13 3.55+1.156 —1.801 3.77£1.09 3.63+1.07 -1.120
Do not eat food neatly (R) 3.83+£0.90 3.69+0.92 —1.454 3.86 £0.86 3.75+0.84 ~-1.227
Complain about the dishes (R) 3.38+£0.98 3.21+£1.04 ~1.515 3.51+0.95 3.34+£0.98 -1.591
Watch TV during their meal (R) 281+1.10 278 +£1.04 ~0.199 2.89+1.10 2.92+1.07 0.357
Speak while chewing their food (R) 3.08 +=0.89 3.05+0.94 —0.340 3.15+0.93 3.10+0.83 1.682
Always have plate waste (R) 3.32+1.01 3.39+1.00 0.672 3.82+1.00 3.54+095 = —2.432™
Total score 697717 699x7.46 0.284 707 £7.1 71.5+7.1 -0.929
Adjusted posttest mean 70.7 71.7 3,106™

An R denotes a negatively phrased and reversely scored item.,
Mean = S.D. *: p<0.05, **: p<0.01, ***: p<0.001 by t-test
1: The highest score Is 5, T : The highest score is 100

NS: not significant between comparison group and nutritfion education group

Table 9. Pearson correlation coefficients among nutrition knowledge, food habit, eating behavior, and parents eating behavior
in day-care cenfer children who received nutrition education in the 2nd year

Pretest Posttest
Knowledge Aftitude Behavior (C)" Behavior (P)” | Knowledge  Aftitude  Behavior (C) Behavior (P)

Knowledge 0.202™*" 0.052 -0.010 0.344™** ~0.054 —-0.035
Attitude 0.167™" 0.032 0.071 0.079
Behavior (C)" 0.535"" 0.556"""
++x: 0<0.001. 1) C: children, 2) P: parents
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