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ABSTRACT

Purpose: This study aimed to develop a four-hour food additive education program for
elementary school students to provide them with accurate information on food additives.
Methods: A survey was conducted among 133 elementary school students living in

Gyeonggi Province to identify the level of food additive awareness. A four-hour food additive
education program and educational materials (PPT, activity sheets, and teacher guidelines)
were developed based on the results of the food additive awareness survey. The developed
educational programs were based on the Theoretical Model of Stages of Behavior Change.
An elementary school nutrition teacher conducted a pilot education for 83 elementary
school students to evaluate the feasibility of the developed education program. A survey was
conducted to evaluate the effectiveness and satisfaction of the pilot education program.
Results: The results of the Food Additive Awareness Survey showed that only 42.1% of people
were aware of food additives; 46.3% wanted to know more about food additives, and 54.3%
required food additive education. Food coloring (44.7%) and artificial sweeteners (18.7%)
were the most common food additives of interest. What they wanted to know about food
additives was the safety of food additives (36.8%) and the role and function of food additives
(20.3%). After the pilot training on food additives, the level of awareness of food additives
was improved significantly, and the percentage of participants who recognized the need for
food additive education and promotion increased. According to the satisfaction survey of the
food additives education, the interest, understanding, real-life application, learning method,
and content amount were approximately 90%.

Conclusion: The educational program developed through this study will change the negative
perceptions of food additives in elementary school students to a positive one. It will do so by
helping nutrition educators educate students on this important subject.
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Table 1. General characteristics of cognitive questionnaire subjects

Variables Total Male Female x2/t-value
Subject to the cognitive questionnaire 133 (100.0) 63 (47.4) 70 (52.6) -
Grade

4 48 (36.1) 24 (50.0) 24 (50.0)

5 44 (33.1) 29 (50.0) 29 (50.0) 1.37

6 41 (30.8) 16 (39.0) 25 (61.0)
Height (cm) 146.5+0.08 147.1+0.08 145.9 £ 0.08 206.61""
Weight (kg) 41.3+10.20 43.9x10.79 39.0=9.13 46.68""
BMI (kg/m?) 19.0+ 3.51 20.1 + 4.00 18.1+2.72 62.53*

Underweight? 20 (15.0) 4 (6.4) 16 (22.9) 10.25*

Normal 96 (72.2) 47 (74.6) 49 (70.0)

Overweight 10 (7.5) 5(7.9) 5(7.1)

Obesity 7(5.3) 7 (11.1) 0(0.0)

Values are presented as number (%) or mean = standard deviation.

BMI, body mass index.

Y0besity assessment was calculated based on age-specific BMI percentile distributions from the 2017 Child and
Adolescent Growth Charts. Based on the BMI percentile distribution, underweight is less than 5%, normal is more
than 5% but less than 85%, overweight is more than 85% but less than 95%, and obesity is more than 95%.

“p < 0.05; ***p < 0.001.
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L
S
o
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=
:lzlo
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AE3472 o] chat B £ & A ATHE Table 201 A Al ST A E M 7120 sl 23
270] i3 A gl HFo|cheka FHE SHA7} 34.9% /4 BAT LA Ak

A B How aware of learned about food additives
8 (12.1%)
70 - 26 (39.4%)
7 (10.6%) m School class
m TV/radio
601 56 (49.8%) 1(1.5%) B Internet
M Recipe book/book
51(38.9%) . .
M Family or friend
%01 12 (18.2%) W Etc.
40 - 12 (18.2%)
Reasons unaware and either of might not be getting food additive information
30 -
24 (18.3%) 3B3%) 41 (11.90)
20 4 9(9.8%) m The inadequacy of school education
m Inadequate publicity and information
m Difficulty in understanding the contents
10 1 8(8.7%)  related to food additives
M Not interested
m Etc.
0 T

Aware Unaware

Fig. 1. Awareness of food additives.

61 (66.3%)

Either

(A) is awareness of food additives, (B) is a detailed answer to each answer.
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Table 2. Interest in food additives

Variables Total (n =133) Male (n=63) Female (n=70) b
How much do you want to know about food additives? 11.80*
| want very much 21 (16.3) 10 (17.2) 11 (15.7)
I want 39(30.2) 11 (19.0) 28 (40.0)
Neutral 45 (34.9) 20 (34.5) 25 (35.7)
I don’t want 14 (10.9) 11 (19.0) 3(4.3)
I don’t want to know at all 10(7.7) 6(10.3) 3(4.3)
Do you think education on food additives is necessary? 9.66"
Strongly agree 17 (14.9) 11 (21.6) 6(9.5)
Agree 46 (40.4) 15 (29.4) 31 (49.92)
Neutral 36 (31.6) 15(29.4) 21 (33.3)
Disagree 9(7.9) 5(9.8) 4(6.3)
Strongly disagree 6 (5.3) 5(9.8) 1(1.6)
What type of food additives are you interested in? 6.12
Artificial sweeteners 23 (18.7) 13(23.2) 10 (14.9)
Bleach 10(8.1) 5(8.9) 5 (7.5)
Color retention agent 5(4.1) 1(1.8) 4 (6.0)
Colorant 55 (44.7) 24 (42.9) 31(46.3)
Preservative 9(7.3) 4(7.1) 5(7.4)
Antioxidant 14 (11.4) 4(7.1) 10 (14.9)
Etc. 7 (5.7) 5(8.9) 2 (3.0)
Values are presented as number (%o).
*p < 0.05.
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What do you want to know about food additives?”

49
50 1 (36.8)

m Safety of food additives
| Role or function of food additives
| Criteria for use of food additives
m Processed food using food additives
m Type of food additives
Amount of intake by food additives
Etc.

Fig. 2. Contents of food additives of interest.
YDuplicate answers are possible for this question.
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Table 3. The subject of each time training program

Class Composition  Topic PPT Work sheet Teacher's guide
1st class Motivation What is a food o . @ . - 2
(basic) additive? 1)

@ o

ANE WRIRNEAL ALTMTHE B
[F oy

2nd class  Knowledge Food additives
technology in the target's
(basic) preferred snacks.
3rd class Knowledge Food additives in
technology ameal.
(deepen)
4th class Behavioral Know, select, =
change and use food P 4 . . URUE O HNE
(completion) additives OffA #2153 :
accurately. HEm g
[P ""

AMEMIIE D] T2 H3} Tt

2 Azlo) ofs) 7idE AFH7E s Z 250 gt Aol A o] H-8IHsAE Bt
517] 91ol 258 YAt 4xkA] o] WEALRE E-E5to] AlH S-S AAISHATH AlH
% 4u47}— 435+ 2 3H= Table 40]| xﬂ*lﬂa’iq ““7&7}501] =y

8.4%, ‘L TP 32.5%, ‘:LE* A %l 19. 3%, ‘UH% :LE* Zl °‘EJr 1. 2%, mEs 01] of-2 :LE*EJF
7.2%, ‘1H TP 12.1%, ‘1 A LTk 34.9%, ‘0 1 A] Tl 9.6% 2 Al Z=H71E w87 o] A
E37H=0] 28 Joll A &t SHEHH|80] 40% FE 0| oL A ZHIME W s & 2
El Foll X gt SET H]E-219% = A HHAE <3 2] ok (mle- 12 }E} z
Shy Al ST HE2 44% H £ = W0l HI5l 24% F & Fo] A o= F7leklTt (p <
| 2347 ol st &t F-Fol tisho] Yot Qloh o] 79 ws ol < ok (7 Jl S,’l

+ 431 QT =18.1%01 A 18 F0f| 66.3%2 38% J = =0 21 (p < 0.05), A EH7HE
= 7tol| A Beoh= AS S Qo] A9 s ol < ar ok (& AL ek + YL Uy
+=16.9%0°1 A 18- 501 79.5% 2 60% J = =AU (p <0. 05) ‘L}‘— A ZH7VEol tist g &st
AH7} S0 wSo|u Z Rt g ototar A Zbetth = wS Aol <1 o) (- 13 ok +
-t} 61.5%0°1 A 28 F0f| 82%F 20% A = =OFA (p <0.001) Al ZH7ME AlH WS F 0

2
a

ool

Ir o _CL >

S0 v A7 A eECl /i " Aoz gl i vHH Al F3d 7129 19 3
A FH Fol| sl 2L g EJr = 08 A (4.8%)°] H 3l 28 5 (33.8%)] ‘L ok (& &1 ik

L3y -FHT H[E0] 28% = FoHl o U S A 0.2 {-2] 4 Q] Afo] = ofy it
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Table 4. Change in the perception of food additives after the education on the use of developed program

Variables Before education After education ¥%/paired t
(n=83) (n=283)
Food additives are not good for our health
Strongly agree 7(8.4) 6(7.2) 27.52*
Agree 27 (32.5) 10(12.1)
Neutral 32(38.6) 30(36.1)
Disagree 16 (19.3) 29 (34.9)
Strongly disagree 1(1.2) 8(9.6)
Mean? 2.7 +0.9 3.3+1.0 4.10"*
I know the role and type of food additives
Strongly agree 2(2.4) 14 (16.9) 29.32*
Agree 13 (15.7) 41 (49.4)
Neutral 30(36.1) 20 (24.1)
Disagree 26 (31.3) 4 (4.8)
Strongly disagree 12 (14.5) 4 (4.8)
Mean? 2.6 1.0 3.7+ 1.0 8.02""
| Know the daily intake allowance of food
additives
Strongly agree 1(1.2) 10 (12.1) 17.17
Agree 3(3.6) 18 (21.7)
Neutral 20 (24.1) 37 (44.6)
Disagree 37 (44.6) 14 (16.9)
Strongly disagree 22 (26.5) 4 (4.8)
Mean? 2.1+0.9 3.2+ 1.0 7.90""
| Know that food additives are managed by the
state
Strongly agree 3(3.6) 42 (50.6) 27.44*
Agree 11(13.3) 24 (28.9)
Neutral 23 (27.7) 12 (14.4)
Disagree 31(37.4) 3(3.6)
Strongly disagree 15(18.1) 2(2.4)
Mean? 0,8 2= 11l 4.2+1.0 11.26™"
I think it is necessary to provide education or
publicity that contains accurate information
about food additives
Strongly agree 20 (24.1) 33(39.8) 54.58"*
Agree 31(37.4) 35 (42.9)
Neutral 26 (31.3) 13 (15.7)
Disagree 3(3.6) 1(1.9)
Strongly disagree 3(3.6) 1(1.2)
Mean? 3.8+£1.0 4.2+0.8 4.15"*
Values are presented as number (%) or mean + standard deviation.
YCalculated using a 5-point Likert scale.
*p < 0.05; **"p < 0.001.
NEA7HE A4 ot siore 919 74 2AE YO GEFS M A2 Yol AN nE B
FollA] 1% A 5ol vls) 1% T Y47 ROH OB Folxlon], MIE B4 A] §2]H
Ahol7h Gl 02 ZAE Al EH M2 0] 19 3§ A H 2ol sl L Uk Y= 0] A
217014 T 532002 14 o o) PAFE 2 0.2 Lergdth, w3k, A A7 2|
A5 AR 7L S0l weolL Z X7t W Rtk Q1A 3 U] 8- w8 o] vls) g
ket ) Tk gEt Bl go] foH o2 AU, 5Y HER Yk A L
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Table 5. Evaluate of educational program satisfaction

Variables Total (n = 83) Male (n = 37) Female (n = 46) e
| think the contents very interesting 2.08
Strongly agree 50 (60.2) 20 (54.1) 30(65.2)
Agree 29(35.0)  14(37.8) 15 (32.6)
Neutral 4 (4.8) 3(8.1) 1(2.2)
Disagree 0(0.)0 0(0.0) 0(0.0)
Strongly disagree 0 (0.0) 0(0.0) 0(0.0)
I think the contents of the class were easy to understand 6.95
Strongly agree 55(66.3) 21 (56.8) 34 (73.9)
Agree 20 (24.1) 9 (24.3) 11 (23.9)
Neutral 7 (8.4) 6(16.2) 1(2.2)
Disagree 1(1.2) 1(2.7) 0(0.0)
Strongly disagree 0(0.0) 0(0.0) 0(0.0)
I think the contents of the class can be applied to real life 3.23
Strongly agree 34 (41.0) 12 (32.4) 22 (47.8)
Agree 41 (49.4) 21 (56.8) 20 (43.5)
Neutral 5(6.0) 2 (5.4) 3(6.5)
Disagree 2(2.4) 1(2.7) 1(2.2)
Strongly disagree 1(1.2) 1(2.7) 0(0.0)
I think the learning method is appropriate 2.12
Strongly agree 47 (56.6) 19 (51.4) 28 (60.9)
Agree 30(36.1)  14(37.8) 16 (34.8)
Neutral 5(6.0) 3(8.1) 2 (4.3)
Disagree 1(1.2) 1(2.7) 0(0.0)
Strongly disagree 0(0.0) 0(0.0) 0(0.0)
I think the amount of what I learned in class is appropriate 6.32
Strongly agree 40 (48.2) 14 (37.8) 26 (56.5)
Agree 32(38.6) 15 (40.5) 17 (37.0)
Neutral 8(9.6) 5(13.5) 3(6.5)
Disagree 3(3.6) 3(8.1) 0(0.0)
Strongly disagree 0(0.0) 0(0.0) 0(0.0)

Values are presented as number (%).
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