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ABSTRACT

Objectives: The purpose of this study was to evaluate the effect of nutrition education
using materials based on social cognitive theory. Education topics focused on improving
health-related and dietary self-awareness and behavior capability in adolescents.

Methods: Participants were recruited from a middle school for girls; 67 students
(educated group, n=34 and control group, n=33) participated. The education group
received 12 lessons in club activity class. Self-administered surveys were conducted for
each group before and after the nutrition education program. The questionnaires
consisted of variables such as self-efficacy, outcome expectation, outcome expectancy,
knowledge, and dietary practices based on the social cognitive theory. Education
satisfaction was evaluated using a five-point Likert scale for two sections: a) teaching
and learning and b) education results. The data were analyzed using a t-test and Chi
Square-test (significance level: p <0.05).

Results: In the education group, post-education, there were significant differences in
self-efficacy (p <0.05), knowledge (p <0.01), and dietary practices (p <0.05), whereas
outcome expectation and expectancy did not show any significant differences. None of
the variables showed any significant differences in the control group. Educational
satisfaction scores were 4.38 £ 0.12 (teaching and learning) and 4.14 £0.15 (education
results).

Conclusions: This study showed that improving adolescent’s awareness and behavior
capability has a positive effect on their dietary practices. Moreover, this study suggested
that a theory-based determinant should be considered to improve dietary behavior
among adolescents.
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Table 1. Nutriition education strategies, goals and activities based on the social cognitive theory

Unit

Topics

Closs

Strategies (determinant based on SCT)

leaming goals

Leaming activities

|. Food choice 1. Toste of

abilty

II. Infoke
regulation
abilty

lll. Meal plon
ability

IV. Meal
preparation
ability

vegetables

2. Processed foods

3. Fast foods

4. Healthy snacks

5. Hunger and
satiety

6. Weight control

7. Balanced medls

8. Evaluation meal

9. Nutriious and
delicious menu

10.Food safety

11. Low -calorie,
high-nutriionfoods

1

- Provide direct experience with vegetable (Food preference)
- Provide information albout positive outcome related to

vegetables (Outcome expectations)

- Reframe perception of confidence o eat vegetable

(Self-efficacy)

(Behavior capability)

- Provide negative outcome of processed food

(Outcome expectation)

(Self-efficacy, Outcome expectancy)

- Provide negative outcome of unheatthy snack

(Outcome expectation)

- Provide ciiferion of health snacks (Behavior capability)
- Reframe perceived noms about snack

(Outcome expectancy)

- Reflame perception about hunger and satiety sense

(Outcome expectancy)

- Provide information about consequences of feeding control

by hunger and satiety (Outcome expectation)

- Provide evaluation opportunity of weigh compared to health

weight (Outcome expectation)

- Reframe confidence about maintenance of health weight

(Self efficacy)

- Provide information of balanced meal (Behavior capability)
- Reframe confidence about practice of balanced meal

(Seff efficacy)

- Provide opportunity about diet evaluation (Outcome

expectation, outcome expectancy, social norm, behavior
capability )

- Reframe confidence about practice of balonced meal

(Self efficacy)

- Provide opportunity about meal plan (Behavior capability)
- Promote reflection on anticipated feeling about balanced

meal (Affective atfitude)

- Provide information about how to deal with and choose food
- Choose safe foods, and deal with and store foods with

(Behavior capability)

- Reflame perception aoout practice of food safety

(Outcome expectancy, self-efficacy)

- Provide opportunity about improvement of cooking kil

(Behavior capabilty, seff-efficacy)

- Provide direct experience with healthful meal

(Food preference)

- Reframe perception on anticipated feeling about healthful

meal (Affective atfitude)

- Explain relationship between vegetable and health
- Express the taste of vegetables.
- Set the various way to eat vegetables.

- Provide informnation albout how to read food and nutrition latoel - Utilize food and nutrifion latoel.
- Eat less processed foods.

- Provide negative outcome of fast food (Outcome expectation): Explain nutriion problem of fast foods.
- Reframe perception of fast food to eat smart - Choose smart fast foods.

- Have positive attitude for eating fast food less.

- Explain the relationship between snacks and health
- Choose heatthy snacks.
- Have on atfitude to choose healthy snacks.

- Recognize hunger and satiefy sense.
- Explain the relationship between food intake and food

regulation sense.

- Regulate medls with food regulation sense.

- Calculate their own healthy weight.
- Recite health problems of obesity and underweight.
- Apply desirable ways of weight maintenance and

management fo practical life.

- Explain balanced diet.
- Explain food composition and food groups.
- Hove on atfitude foward balanced diefary life.

- Evaluate their balonced diet.
- Point out problems of their meal.
- Have on atfitude towards improving their meal problems.

- Plan @ menu with meal composition proposals.
- Bvaluate nutition balance of meals.
- Have on attitude towards balanced medis.

Explain meaning and importance of food safety.

hygienic ways.

- Have on aftitude towards practicing safe dietary life.

- Recite ingredients and recipes of low-calorie and high-nutrition -

foods.

- Cook low-calorie and high-nutrition foods with vegetables and

fruits.

- Handle foods and cooking utensils hygienically and safely.

- Tasting vegetables
- Planning to Promote for eating five colors vegetables
- Seffing the way fo enjoy vegetables

- How to utilize food and nufrition Iabel
- Choosing the most nutiitious processed food among items

- Discussing strengths and weaknesses of fast foods.
- Evaluating nutrifional value of fast foods.
- How to choose smart fast foods.

- Evaluating of my snack habi.
- Making plan for my heatthful snacks

- Recognizing hunger and safiety sense.
- Figuring out ways to solve meal problems with hunger and

sattiety.

- Evaluating my weight.
- Figuring out aspect of my behaviors which affect in health

weight.

- Setting the way of weight management

- Classifying food groups and representative foods.
- Making meal plan with meal composition for adolescents'

balanced diet.

- Evaluating my diet.
- Exchanging opinions on fiiends' medals.
- Setting the way for improving my meais.

- Making a plan for a delicious and nutriious menu.
* Introducing my menu plan.

- Figuring out food safety and food poisoning.
- Making safety regulations cards for safe diefary life.

Recipes contest of low-calorie and high-nutifion salod pasta.

- Cooking low-cdlorie and high-nutrition snack menu.

1) SCT: Social cognitive theory
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Table 2. Characteristics of the study subject groups
Variobles E?ﬁc:c;rzd [CNo:ggl) x
Grades 1st 13 (35.1)" 13 (39.4)
2nd 11 (32.4) 9(27.3) 0.233
3rd 10(29.4) 11 (33.3)
Healthy food Can you eat various vegetables Never 0( 0.0 0( 0.0
accessibility at home? Rarely 0( 0.0) 1( 3.0
arhome Sometimes 7 (20.6) 10(30.3) 2074
Often 18 (52.9) 14 (42.4)
Always 9 (26.5) 8(24.2)
Can you have healthy snacks such  Never 0( 0.0 1( 3.0
as fruits or milk at home? Rarely 0( 0.0) 1( 3.0
Sometimes 6(17.6) 5(15.2) 0.693
Offen 14 (41.2) 14 (42.4)
Always 14 (41.2) 12 (36.4)
Inferest in cooking How often do you cook at home?  Never 2(59) 1(3.0
Hardly 7 (20.6) 8(24.2)
1~2 fimes/ month 6(17.6) 9(27.3) 0,302
2~3times /month 5(14.7) 0( 0.0
1~2 times/week 9(26.5) 10(30.3)
> 3 fimes/week 5(14.7) 5(15.2)
What response do your parents give Rarely cook 6(17.6) 1(3.1)
when you cook af home? Not allowed fo cook 0( 0.0) 4(12.5)
No interest 3( 8.8) 2( 6.3) 0.099
Just watch 10(29.4) 11 (34.4)
Show how to cook and encourage 15 (44.1) 14 (43.8)
Inferest in the dietary Do your family falk about whether  Never 0( 0.0 0( 0.0
practice of food is salty or bland during meal Rarely 7 (20.6) 3(9.4)
guardions fime? Sometimes 14 (41.2) 70219 6278
Often 7 (20.6) 13 (40.6)
Always 6(17.6) 9(28.1)
Do your parents have interest in Not at all 0( 0.0 0( 0.0
healthy dietary practices? Not very 0( 0.0) 0( 0.0)
Neutral 15 (44.1) 12 (37.5) 5.432
Somewhat 16 (47.1) 10(31.3)
Very 3(858) 10(31.3)
Do your parents have much interest Not ot all 0( 0.0 0( 0.0
in your dietary procﬁces? Not very 0( 0.0 0 ( 0.0)
Neutral 13(38.2) 11 (34.4) 3.967
Somewhat 17 (50.0) 11 (34.4)
Very 4(11.8) 10(31.3)

1) N (%)
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Table 3. Comparison self-efficacy between groups
Educated (N=34 Confrol (N=33
Variable ( ) po ( ) p! pa2)
Pre Post Pre Post

| can have a meal slowly as my friends eat fast,  2.74%+0.14 3.12+0.13 <0.05 2.88+0.14 3.12%+0.12 NS NS

Ican eat sutdole omount offood even though it » g5 4 13 3184013 <0001 2914014 309+013 NS  <0.05
is my favorite one.

| can eat various vegetables at every meal. 3.00+0.13 3.35+0.10 <0.01 282+0.16 291%0.13 NS NS

| can eat vegetables that | have never eaten. 265+0.14 3.03+x0.14 <0.01 2421016 267%+0.16 NS NS

| don't have a snack after dinner. 268+0.17 309+0.16 <005 288%+0.16 276+0.13 NS <0.05

Ican concentrate on eafing without V. books, 5 454 015 303+012 <005 300012 306+014 NS NS
computer or cell-phones.

| don't choose foods contfaining much fat or
sodium by checking nutrition label although itis 2.50+0.14 2.97+0.12 <0.01 285+0.16 279%+0.14 NS <0.05
my favorite one.

lcan choose healfy food such as Korean food 5 o 4 15 3064013 NS 3.06+0.15 297+014 NS NS
instead of fast food when | eat out.

lcan chqose roosTed_or steamed food instead of 007+0.10 3264013 <005 3124014 3.15+0.12 NS NS
deep-fiied or pan-fried one.

| can choose frylts or potatoes instead of sweets 3244012 3.2940.13 NS 3304010 3.18+0.1] NS NS
such as cookies or cakes as my snacks.

lcan get overthe sress orboredom iough @ 5 o7 . 410 301012 NS 3.36+0.11 309+014 NS  <0.05
dilettante life or sports instead of eating.

| don't have my favorite or delicious food if i am 0824013 3244010 <00 3184013 3.12+0.14 NS <0.05
not hungry.

| can choose water or milk instead of sweet drinks
(carbonated drink or juice) or high-caffeinated  3.15+0.13 3.33+0.14 NS 3.36x0.13 3.24%0.15 NS NS
beverages(coffee).

! %%%g?fp leguiarmealfimes evenwhen 1M 353 1 014 3724012 NS 306012 306+012 NS NS

I don't overeat on holidays, parties or when 2944013 309+014 NS  288+016 2974012 NS NS
eating-out.

| can eat bitter vegetables well. 253+0.15 288+0.15 <005 215+0.18 245+0.18 NS NS

I don't eat unhygienic food even though s 2944010 326+012 <005 321+013 312+012 NS <005
delicious-looking.

can stop eafing when | o full despite 3004015 3094011 NS  333+011 3274012 NS NS
recommendations from friends or parents.

| can refuse it when my friend gives me fast food. 2.76 £0.12 3.00x£0.13 NS 282+0.13 3.03*0.15 NS NS

Total 285+0.08 3.13+0.07 <0001 297+0.08 3.00+0.08 NS <0.01

1) P': independent t-fest between Pre-test and Post-test

2) P paired t-test for changes in parameters between educated group and control group
3) Mean £ SE, 4 Likert (1=strongly disagree, 2=disagree, 3= agree, 4= strongly agree)

4) NS: No significance
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Table 4. Comparison outcome expectation and outcome expectancies between groups

) Educated (N=34) Control (N=33)
Variable Py

Pre Post Pre Post

PW PA 2)

Outcome A healthy diet help grow well and

) L 3.35+0.08Y 358+0.09 <005 359+0.09 352+009 NS NS
expectation maintain health.
A healthy diet help protect against
diabetes, cardiovascular disease, 3.38 £0.10 3.61£0.10 NS 3.50+£0.09 3.48+0.09 NS NS
and cancer.

A healthy diet help maintain healthy

) 341009 358x0.10 NS 350+0.10 3.58+0.10 NS NS
weight.

A healthy diet help increase
concentration in study.

A healthy diet help keep active life.  3.26+0.10 3.30+0.11 NS 3.38+0.10 3.39+0.12 NS NS
Total 3.34+007 347009 NS 3.47+0.08 3.51+0.08 NS NS

Outcome It is important for me to grow well,
expectancy  and maintain health.

324£0.10 327+013 NS 3.36+£0.10 3.58+0.09 NS NS

341009 3.64+0.10 NS 3.63+£0.09 355+0.10 NS NS

It is important for me to protect
against diabetes, cardiovascular  3.39 £0.10  3.55+0.10 NS 3.65+0.09 3.64+0.09 NS NS
disease, and cancer.

It is important for me o have healthy 3.47 +0.09

3.65+0.11 NS 3.62+0.09 3.61+0.10 NS NS
weight.

It is important for me to improve
concentration for study.

It is important for me 1o keep active
in life every day.

Total 338007 359+0.08 NS 3.56+£0.08 3.56+0.08 NS NS

1) P": independent ttest between Pre-test and Post-test

2) P* paired t-test for changes in parameters between educated group and control group
3) Mean £ SE, 4 Likert (1=strongly disagree, 2=disagree, 3=agree, 4=strongly agree)

4) NS: No significance

335009 355+0.10 NS 3.56£0.09 3.45+0.11 NS NS

329+£0.12 367009 NS 3.56£0.09 3.58+0.09 NS NS

Table 5. Comparison nutrition knowledge between groups

) Educated(N=34) O Confrol(N=33) , )

Categories p'y P pra
Pre Post Pre Post

Food choice ability 6.79+0.33 8.23+0.20 <0.001 6.72+0.39 6.39 £0.09 NS <0.01
Intake control ability 4.02+0.16 429+0.16 NS 4.12+0.21 3.81+£0.22 NS NS
Meal plan ability 2.64+0.10 2.64+0.11 NS 251+0.12 224 +0.16 NS NS
Meal preparation ability 2.85+0.15 3.38+£0.13 <0.01 2.69+0.19 2.42+0.20 NS <0.01
Total 16.32£0.54 18.65 £0.47 <0.01 16.06+£0.83 14.87 £0.87 NS <0.01

1) P": paired t-test between Pre-test and Post-test

2) P paired t-test for changes in parameters between educated group and control group

3) Mean = SE, Total score: 22 (0O=wrong answer, 1=right answer; food choice score-10; infake control score-5; meal plan score-
3; meal preparation score-4)

4) NS: No significance



Table 6. Comparison of diefary practice between groups

Educated(N=34) Control(N=33)
Variables py p! pA2)
Pre Post Pre Post
' wash my hands in the right way before eating. 3.76+£0.14%  406+0.14 <0.05 3.67+0.16 3.82+£0.13 NS NS
I have a balanced diet including more than five food groups af every meal. 285+0.18 3.56+0.14 <0.01 3.09+0.19 3.48+0.16 <0.05 NS
| eat food only when | feel hungry. 3.26 £0.21 3.91+£0.15 <0.01 3.41 £0.21 3.94+£0.16 <0.01 NS
| check nutrition label when | buy processed foods or fast foods. 2.32+0.21 3.21£0.19 <0.001 2,67 £0.21 2.88+0.19 NS <0.05
| stop watching TV, reading books, or using a computer or a cell-phone when | eat. 256 £0.21 3.35+0.19 <0.01 327+022 3.39+0.18 NS <0.05
| pick out healthy snacks such as fruits or milk. 3.76 £0.17 4.03x£0.16 NS 363016 3.78+0.17 NS NS
| don't overeat. 3.47£0.17 3.79£0.21 NS 3.64t£0.18 3.88t0.17 NS NS
| drink more than two cups of milk daily. 2.94+0.24 3.39 £0.21 <0.05 276 +0.24 2.88 +0.20 NS NS
| consume instant food infrequently (less than once a week) 3.26 +£0.20 3.62+0.18 NS 3.39 +£0.21 3.88+0.16 <0.05 NS
| ?|22§L;rzgen ?Wwiiee‘rga/eeerifes such as carbonated or sweeten drinks infrequently 368 +0.23 3974017 NS 3.88 +0.20 3914016 NS NS
| consume breakfast daily. 3.79+£0.28 3.59+0.27 NS 409+022 415+0.22 NS NS
| consume a meal and a snack regularly at regular time. 2.94+0.20 3.73£0.18 <0.01 3421023 3.36x0.21 NS <0.01
| consume fried food and fast food infrequentiy (less than once a week) 3.41£0.20 3.88+0.16 <0.05 3.39+0.17 3.64+0.20 NS NS
| don't consume a snack after dinner. 297 £0.23 3.56+0.16 <0.05 3.09+025 330%x0.19 NS NS
| check the expiration date or the manufactured date. 3.65+0.23 4,06+0.18 <0.05 4,09+0.18 3.94+0.19 NS NS
| don't mgnoge weight in an unreasonable way (skipping a meal, faking medicine, one- 382 +0.23 4.44+015 <001 4304019 4304019 NS <0.05
food diet and so on).
| don't consume food in order to relieve boredom or reduce stress. 3.35+0.22 4.09+0.18 <0.01 3.67+022 3.85+£0.20 NS NS
| keep cooked foods in the refrigerator. 412+0.15 429+0.16 NS 3.94+0.16 425+0.16 NS NS
| don't eat street food. 276 £0.16 3.63+0.17 <0.01 3.21+£0.23 3.52+0.21 NS NS
| chew food well and have enough meal time (at least twenty minutes of mealtime). 3.21£0.19 3.62+0.17 NS 3.18+0.18 3.64£0.17 <0.01 NS
Total 3.33+0.09 3.79+009 <0.001 3.48+0.12 3.66%0.11 NS <0.05

1) P": independent t-test between Pre-test and Post-fest

2) PA paired t-test for changes in parameters between educated group and control group

3) Mean £ SE, (5 Likert; 1=never, 2=hardly, 3=sometimes, 4=usually, 5=always)

4) NS: No significance
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Table 7. Nutrition education satisfaction in the educated group
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Variables l\/l{eNc;naJ_;)SE

Teaching and leaming The contents of material is easy fo understand 4.35+0.13"
The illustration of material is helpful for understanding 4.44+0.13
The nutrition class was interesting 4.35+0.13
Total 4.38+£0.12

Education result | fry fo do what | learned in nutrition class 4.32+0.14
| have more interest in dietary life after the education 421+0.16
The dietary life attitude has improved through nutrition class 415+£0.16
| conveyed the leaming contents to my parents or friends 400+0.18
I'd like fo recommend nufrition class to other friends 424+0.16
| will participate in other dietary education activities in the future 3.19+£0.20
Total 414£0.15

1) 5 Likert (1=strongly disagree, 2=disagree, 3=Normal, 4=agree, 5=strongly agree)
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