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Abstract
Objectives: The purpose of this study was to develop an educational model
regarding food safety and nutrition. In particular, we aimed to develop educa-
tional materials, such as middle- and high-school textbooks, a teacher’s guide-
book, and school posters, by applying social cognitive theory.
Methods: To develop a food safety and nutrition education program, we took into
account diverse factors influencing an individual’s behavior, such as personal,
behavioral, and environmental factors, based on social cognitive theory. We also
conducted a pilot study of the educational materials targeting middle-school
students (nZ 26), high-school students (nZ 24), and dietitians (nZ 13)
regarding comprehension level, content, design, and quality by employing the 5-
point Likert scale in May 2016.
Results: The food safety and nutrition education program covered six themes: (1)
caffeine; (2) food additives; (3) foodborne illness; (4) nutrition and meal plan-
ning; (5) obesity and eating disorders; and (6) nutrition labeling. Each class ac-
tivity was created to improve self-efficacy by setting one’s own goal and to
increase self-control by monitoring one’s dietary intake. We also considered
environmental factors by creating school posters and leaflets to educate
teachers and parents. The overall evaluation score for the textbook was 4.0
points among middle- and high-school students, and 4.5 points among dietitians.
Conclusion: This study provides a useful program model that could serve as a
guide to develop educational materials for nutrition-related subjects in the
curriculum. This program model was created to increase awareness of nutrition
problems and self-efficacy. This program also helped to improve nutrition man-
agement skills and to promote a healthy eating environment in middle- and high-
school students.
ase Control and Prevention. Published by Elsevier Korea LLC. This is an open access article
reativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

South Korea has faced various dietary problems with

its adolescents. According to the 2013 Korea National

Health and Nutrition Examination Survey, 33% of ad-

olescents, aged 12e18 years, have skipped breakfast,

and only approximately one out of four adolescents have

used the nutrition facts label to make healthier food

choices [1]. The 10th Korea Youth Risk Behavior Web-

based Survey revealed that male students have a higher

prevalence of obesity than female students (male 14%

vs. female 6%) [2]. Conversely, female students have a

higher rate of body image distortion than males (female

36% vs. male 22%) [2]. In addition, 45% of female

students have attempted to lose weight in the past 30

days, and a portion of them used unhealthy weight

control methods, such as fasting, taking laxatives or

diuretics, and vomiting [2]. Therefore, we need a

nutrition intervention program targeting Korean ado-

lescents to prevent obesity and encourage the promotion

of a healthy body image.

There is an urgent need to develop a food safety edu-

cation program targeting adolescents in South Korea. One

study revealed that 6% of high-school students consumed

caffeine above the tolerable upper intake level based on

one’s own weight [3]. A high intake of caffeine could lead

to headache, insomnia, palpitations, and tremors [4].

Additionally, more than half the middle-school students

(62%) consumedprocessed food once ormore per day. The

level of the general food labelling component check was

the lowest for food additives compared with all other

components (e.g., date of manufacture, sell-by date, net

content, place of origin) [5]. Moreover, one third of the

patients with food-borne illness were found at schools [6].

Less than half of middle- and high-school students washed

their hands before eating at the schools [7]. Due to the

harmful effects of a high caffeine intake, a low level of

awareness regarding food additives, and a low level of hand

hygiene practice, we need to include food safety education

classes into the nutrition intervention program for

adolescents.

Middle- and high-schools have faced great challenges

with regards to nutrition education due to the lack of

sufficient nutrition education programs in South Korea.

The research revealed that the biggest barrier to nutri-

tion education was a lack of education material and

programs among middle- and high-school dietitians

[8,9]. In addition, more than half of the teachers ob-

tained nutrition education materials from the Internet

[10]. If the dietitians used unverified content from the

Internet, the authority of dietitians would be weakened

due to the spreading inaccurate information. There is an

urgent need to develop food safety and nutrition edu-

cation programs based on scientific evidence for healthy

eating in adolescents.
It is critical to develop a theory-based nutrition ed-

ucation program because theories help us to understand

and predict dietary behaviors. Social cognitive theory

has been commonly used to explain dietary behaviors in

adolescents. Social cognitive theories state that behavior

is determined by personal, behavioral, and environ-

mental factors [10]. According to social cognitive the-

ory, the education program should include multiple

avenues, such as cognitive change, skill improvement,

and environmental change. In addition to the targeted

beneficiary, it is important to educate parents, middle-

and high-school teachers, and peers to change the social

environment. An effective nutrition education program

needs school as well as family support. We developed a

food safety and nutrition education program for middle-

and high-school students by applying social cognitive

theory. The study aimed to: (1) develop a textbook,

teacher’s guidebook, and teaching-learning plan; and (2)

develop school posters for supporting a healthy eating

environment in middle and high schools.
2. Materials and methods

2.1. Development of a nutrition education model
The program themes and objectives were selected by

the research team and nutrition professionals, including

a nutrition teacher. We designed the nutrition education

model based on social cognitive theory. We took into

consideration numerous factors affecting a person’s

behavior: (1) personal factors (i.e., outcome expecta-

tions, outcome expectancies, self-efficacy); (2) behav-

ioral factors (i.e., behavioral capability, self-regulation/

self-control); and (3) environmental factors (i.e., obser-

vational learning/modelling, social environment). We

developed a nutrition textbook for middle- and high-

school students, a teacher’s guidebook, and posters

applying social cognitive theory.
2.2. Evaluation of nutrition education materials
We conducted a survey to evaluate the nutrition

textbook for middle- and high-school students (nZ 50)

and dietitians (nZ 13) during May 2016 in Kyonggido,

Korea. Additionally, dietitians evaluated the teacher’s

guidebook. The survey questionnaire included the level

of understanding and concentrated on the contents, the

usefulness of the information, and recommendations for

these nutrition education materials by measuring with

the 5-point Likert scale (from strongly disagree to

strongly agree) [11]. We employed descriptive statistics

such as number, mean, and standard deviation to

describe the basic features of the data.
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3. Results

3.1. Development of nutrition textbook
The nutrition textbook consisted of two parts: food

safety and nutrition. The textbook targeted middle- and

high-school students (Figure 1). The food safety part

included: (1) caffeine; (2) food additives; and (3) food

borne illness. The nutrition part comprised of: (1)

nutrition and meal planning; (2) obesity and eating

disorders; and (3) nutrition labeling. We developed an

education program for each theme by using the core

concepts of social cognitive theory: (1) behavioral

capability; (2) outcome expectations; (3) self-efficacy;

(4) observational learning/modeling; (5) self-

regulation/self-control; and (6) the environment.

The nutrition textbook consisted of an opening sec-

tion, learning objectives, main text, in-depth informa-

tion, a class activity, an evaluation, and a take-home

message. First, the textbook started with an opening

section using a news article, cartoon, or graph to drive

the interest of students. Second, the textbook listed two

to three learning objectives for each theme. Third, the

main section consisted of a question and answer style

format covering necessary information for behavior

change. Fourth, an in-depth information section con-

tained an explanation of difficult terms listed on food

packages. Fifth, we developed two to three hands-on

activities so that students would have an opportunity to

put the knowledge they gained into practice. Sixth, the
Figure 1. Food safety and nutrition textbooks. (A) M
evaluation section had five quizzes to check under-

standing of the key messages. Finally, the take-home

message section indicated the most important messages

to keep in mind.

We selected the theme of “caffeine” as an example to

describe the structure of the textbook and the compo-

nents of the social cognitive theory we applied. First, for

the opening section, we showed a news article

describing one high-school student’s overconsumption

of caffeinated drinks. We then asked a question about

whether it is a wise choice to overconsume caffeinated

drinks so that students could think about this issue in a

critical way. Second, we indicated three learning ob-

jectives: (1) we will know the contents of caffeine in

food; (2) we can explain the effects in our health of the

overconsumption of products with caffeine; (3) we can

practice ways of caffeine reduction (Table 1). Learning

objectives were stated to acquire knowledge, attitude,

and behavior change. Third, the main section consisted

of six questions and answers. The six questions were as

follows: (1) What is caffeine?; (2) Why do adolescents

consume products with caffeine?; (3) What are the ef-

fects of the overconsumption of caffeine?; (4) How

much caffeine is in foods?; (5) What is a tolerable upper

intake level of caffeine for adolescents?; and (6) What

are the ways to reduce the consumption of caffeine

drinks? (Table 1). To create a learner-centered approach,

we addressed the barriers to a reduction of caffeine

consumption in adolescents. The false and exaggerated
iddle-school textbook. (B) High-school textbook.



Table 1. Food safety and nutrition textbook table of contents.

Category Theme Objectives Contents Activity

Food safety Caffeine � We will know the

contents of caffeine in foods.

� We can explain the effects in

our health of overconsumption

of products with caffeine.

� We can practice ways of

caffeine reduction.

� What is caffeine?

� Why do adolescents consume

products with caffeine?

� Overconsumption of products

with caffeine,

what are the effects?

� How much caffeine is in foods?

� What is a tolerable upper intake

level of caffeine

for adolescents?

� What are the ways to reduce

consumption of

caffeine drinks?

� Checking caffeine in foods.

� Studying the highly caffeinated drinks.

� Calculating a tolerable upper

intake level of caffeine.

� Matching the questions &

answers about caffeine.

� A role-playing activity about

caffeine reduction.

� Writing a class reflection paper.

Food additives � We can explain the

purpose of using food

additives.

� We can explain the

management system of

food additives.

� We can check food ingredients

by the use of food labeling.

� What are food additives?

� Is it safe to consume food additives?

� Why do we use food additives?

� What are the types of food additives?

� How can we check food additives?

� Using the phone application

about food additives.

� Making mayonnaise

� Studying sodium caseinate.

Food borne illness � We can explain the characteristics

of food-borne illnesses.

� We can explain the different

types of food-borne illnesses.

� We can practice ways to

prevent food borne illnesses.

� What is food-borne illness?

� What are the signs & symptoms

of food-borne illness?

� What are the types of

food-borne illnesses?

� What should we do to prevent

food-borne illness?

� Finding causes of food borne illnesses.

� Answering the questions

about food borne illnesses.

� Checking possible germs on your hands.

� Checking the proper ways of hand washing.

Nutrition Nutrition &

meal planning

� We can assess our diet &

nutritional status.

� We can assess the right

amount of foods we need.

� Let’s evaluate your meal.

� Let’s check your nutritional status.

� Let’s calculate your

energy requirements.

� Let’s study your meal planning.

� Evaluating your diet.

� Meal planning

Obesity &

eating disorder

� We will know health problems

due to obesity & eating disorders.

� We can practice ways

of preventing obesity &

eating disorders.

� What is obesity?

� Obesity, what are the effects?

� How can we prevent obesity?

� What are eating disorders?

� How can we prevent eating disorders?

� Choosing healthy foods.

� Let’s have a healthy body.

� Detecting high calorie & low calorie foods.

� Checking the sign & symptoms of eating disorders.

(Continued on next page )
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advertisement of energy drinks informed students of

alertness effects without mentioning the side effects of

caffeine. Therefore, we stated the reasons adolescents

consume energy drinks and provided information to

overcome their barriers to reducing caffeine consump-

tion. For the in-depth information section, we addressed

ways of checking the content of drinks and discussed

regulations against caffeine in schools. Fourth, four

class activities are provided to put their new knowledge

into practice: (1) grouping foods by the contents of

caffeine; (2) calculating the amount of caffeine

consumed; (3) role playing of an activity about caffeine

reduction; and (4) writing a class reflection paper

(Table 1). Fifth, we developed five quizzes to appraise

the level of understanding regarding these class con-

cepts: (1) the health effects of caffeine; (2) mis-

conceptions of caffeine consumption; (3) the contents of

caffeine in foods; (4) the definition of high caffeinated

drinks; and (5) the control of energy drink consumption.

Finally, the take-home message section included three

key messages: (1) the adverse effects of caffeine over-

consumption; (2) ways to reduce caffeine intake; and (3)

the contents of caffeine in foods.

We developed the nutrition education materials by

applying social cognitive theory. Three factors (personal,

behavioral, and environmental) were all taken into ac-

count (Tables 2 and 3). Firstly, the personal factors

consisted of outcome expectations, outcome expec-

tancies, and self-efficacy. For outcome expectations, a

reduction in caffeine consumption would prevent the

adverse effects of high caffeine consumption such as

arrhythmias, high blood pressure, and decreased calcium

absorption. Regarding outcome expectancies, although

caffeine has alertness effects, dietitians emphasize

caffeine reduction so students put more value on their

health. As for self-efficacy, students would explain the

adverse effects of caffeine overconsumption to others by

role playing. Secondly, the behavioral factors contained

behavioral capability and self-regulation/self-control.

For behavioral capability, we developed a class activity

about how to check the amount of caffeine in drinks. As

for self-regulation/self-control, we developed content

that focused on monitoring caffeine consumption and

setting one’s own intake level of caffeine. Thirdly,

environmental factors included observational learning/

modeling and the social environment. For observational

learning/modeling, students observe their classmates’

drinking water or milk instead of highly caffeinated

drinks. To change the social environment, we created

and posted school posters showing the adverse effects of

caffeine overconsumption.

3.2. Development of posters
We developed school posters for each educational

theme to increase awareness for teachers and peers.

Each theme has its own poster: (1) caffeine: adverse

effects of caffeine overconsumption; (2) food additives:



Table 2. Food safety education program by using social cognitive theory.

Category Theme Behavioral capability

Outcome

expectations Self-efficacy

Observational

learning/modelling

Outcome

expectancies

Self-regulation/self-

control Environment

Food

safety

Caffeine � Students can check

the amount of

caffeine they

consumed.

� If we reduce

caffeine consump-

tion, we would

prevent side effects

such as arrhyth-

mias, high blood

pressure, &

decreased calcium

absorption.

� Students can

explain side effects

of high caffeine

consumption &

how to reduce it by

participating in role

playing.

� Students would

observe that their

friends drink water

or milk instead of

high caffeinated

drinks.

� Although caffeine

has alertness ef-

fects, it is important

to reduce caffeine

consumption due to

its side effects such

as insomnia,

arrhythmia, &

caffeine obsession.

� Students will

monitor their

caffeine

consumption.

� Student will set

their own standards

to reduce their

caffeine

consumption.

� We will create a

poster showing the

side effects of high

caffeine consump-

tion.

Food

additives

� Students can un-

derstand the use of

food labeling in the

processed foods.

� Students can

choose healthier

foods by the use of

food labeling.

� Students can

explain how to read

& use the food

labels.

� Students will bring

their preferred

foods & can share

some thoughts

about food labeling

with their friends.

� Although processed

food is tasty, stu-

dents need to

reduce the con-

sumption of pro-

cessed foods that is

high in sugars, so-

dium, & fats.

� Students will check

the food labeling of

the processed foods

that they will

consume.

� Students & teachers

will appreciate the

poster showing the

importance of the

food labeling.

Food-borne

illness

� Students will learn

the types & char-

acteristics of the

food-borne

diseases.

� Students will learn

how to prevent

food borne

diseases.

� We can improve

our health by prac-

ticing proper hand

washing & proper

handling of foods,

with the help of

boiling water.

� Students will learn

to practice ways in

preventing food-

borne diseases.

� Students will share

experiences of

food-borne

illnesses as well as

how to prevent it.

� Students will

become aware of

the importance of

proper hand

washing, proper

handling of foods

& the importance

of boiling of water

because these ac-

tions can prevent

food-borne

illnesses.

� Students will

monitor their hand-

washing before

eating, after

outdoor activities,

& after going to the

toilet.

� Students will also

monitor the proper

handling of raw

foods when

cooking.

� We will create &

post an educational

image showing that

proper hand-

washing is

important in

preventing food-

borne illnesses.
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Table 3. Nutrition education program by using social cognitive theory.

Category Theme Behavioral capability

Outcome

expectations Self-efficacy

Observational

learning/modeling

Outcome

expectancies

Self-regulation/

self-control Environment

Nutrition Nutrition &

meal

planning

� Students can

calculate their

healthy weight,

which depends on

their age & height.

� Students can

develop their own

healthy meal plan.

� Following the

healthy meal plan

would promote

one’s health.

� Students can create

their own meal

plan & follow it

consistently.

� Students can

observe their peers

following each

own healthy meal

plan & its positive

health effects.

� Students would

encourage them-

selves by

observing healthy

eating habits of

their peers.

� Following one’s

healthy meal plan

is more important

than an unhealthy

diet because it im-

proves their phys-

ical fitness &

academic

performance.

� Students will

monitor & eval-

uate their dietary

patterns.

� Students & teach-

ers will appreciate

the poster showing

the importance of

the balanced

meals.

Obesity &

eating disorder

� Students can

choose healthy

snacks.

� Students can have

a healthy body

image.

� One’s healthy

body image would

be the foundation

for good mental &

physical health.

� Consumption of

healthy snacks will

improve one’s

nutritional status.

� Students will

encourage their

peers to be aware

of obesity or eating

disorder problems.

� Students will

observe the dietary

habits of their

peers with obesity

or with eating

disorders.

� A fad diet is easy

& quick way to

lose weight, but

following fad diets

are harmful to our

health due to a loss

of body water &

muscle.

� Students will

monitor their

nutritional status

consistently.

� The poster will

show that having a

healthy body

image is the 1st

step of the nutri-

tion management.

Nutrition

labeling

� Students can use

nutrition labeling

in checking their

foods.

� Checking the

nutrition labeling

can help us choose

the foods with less

sugars, sodium, or

fats.

� Students will

gradually use the

nutrition labeling

of processed foods.

� Students would

share the nutrition

labeling of pro-

cessed foods they

regularly

consumed with

their peers.

� Nutrition labeling

is more useful than

considering taste

& cost of pro-

cessed foods to

maintain good

health.

� Students would

monitor the use of

nutrition labeling

of foods they will

purchase.

� The poster will

consist of image

that when a

customer will

choose their foods

they should care-

fully check the

nutrition labeling

of the processed

foods.
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checking food labels; (3) food-borne illness: washing

hands to prevent food-borne illness; (4) nutrition and

meal planning: consuming a balanced diet; (5) obesity

and eating disorders: promoting a healthy body image;

and (6) nutrition labeling: checking the nutrition label of

food prior to purchasing (Figure 2).

3.3. Characteristics of the participants
This study included two groups: middle- and high-

school students (nZ 50) and dietitians (nZ 13;

Table 4). The average age of the students was 15.8

years, consisting of 52.0% middle-school students and

48.0% high-school students. The mean age of dietitians

was 31.1 years, and the mean duration of work experi-

ence as a dietitian was 6.6 years. Most of them (76.9%)

were working at elementary, middle, or high schools.

3.4. Evaluation of nutrition education materials
We conducted a pilot test to evaluate the under-

standing and usefulness of the textbook for dietitians

and students and to assess the guidebook for dietitians.

The overall mean score for the textbook was 4.50 points
Figure 2. Food safety and nutrition posters. (A) Caffeine. (B) F

planning. (E) Obesity and meal planning. (F) Nutrition labeling.
for dietitians (Table 5). Certain items showed relatively

higher scores: (1) consistent use of language (4.77

points); (2) improvement of students’ nutrition knowl-

edge (4.71 points); (3) matching the contents of the

textbook with objectives (4.69 points); (4) gaining use-

ful information from the textbook (4.68 points); and (5)

pictures and cartoons help to understand the contents

(4.68 points). However, the design of the textbook

inducing the interest of students had a comparatively

lower score (4.18 points).

For the dietitians’ guidebook, the overall mean score

was 4.53 points in dietitians (Table 6). Evaluation items

that had the highest score were in the following order:

(1) consistent use of language (4.81 points); (2) inclu-

sion of the appropriate amount of information for each

class (4.73 points); (3) the contents matching with each

theme of the textbook (4.73 points); and (4) easy to

understand the contents (4.69 points). However, the

design of the guideline had the lowest score (4.01

points).

The results of the students’ overall evaluation of the

textbook showed a relatively lower mean score than that
ood additives. (C) Food-borne Illness. (D) Nutrition and meal



Table 4. General characteristics of the participants.

Characteristics Students (nZ 50)

Age (y) 15.82� 1.66

Sex

Male 14 (28.0)

Female 36 (72.0)

School

Middle school 26 (52.0)

High school 24 (48.0)

Residential area

Kyonggido 50 (100.0)

Had food safety & nutrition education for the last 1 y

Yes 44 (88.0)

No 6 (12.0)

Dietitians (nZ 13)

Age (y) 31.08� 4.27

Sex

Female 13 (100.0)

Work experience as a dietitian (y) 6.57� 3.53

Type of institution

Elementary school 1 (7.7)

Middle school 2 (15.4)

High school 7 (53.8)

Others 3 (23.1)

Working area

Seoul 4 (30.8)

Kyonggido 9 (69.2)

Data are presented as n (%) or mean� standard deviation.
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of the dietitians (students 4.00 points vs. dietitians 4.50

points; Table 7). One evaluation item out of the 15

questions had the highest mean score (4.31 points): it is

easy to understand the contents of the textbook. How-

ever, two items had the lowest mean score in the

following order: (1) obtaining useful information about

healthy eating (3.84 points); and (2) the class will help

to improve my dietary habits (3.85 points).
4. Discussion

We created the food safety and nutrition education

program by applying social cognitive theory. A few

studies showed that the main resources for gaining

nutritional information were television/radio, news-

paper/magazine, or the Internet [12e15]. However,

certain data from the mass media were based on insuf-

ficient scientific evidence or exaggerated advertisement

of certain foods [16]. This wrong or inaccurate infor-

mation can lead to an unbalanced diet and unhealthy

eating habits in children. Therefore, we attempted to

correct misinformation gained from the mass media

regarding food safety and nutrition when we developed

this education program. Additionally, social cognitive

theory emphasizes that the social environment
determines one’s behavior. As a result, we included

teachers, families, and peers in this nutrition education

effort to make this program successful by developing a

leaflet for parents and creating posters for teachers and

peers [17,18].

There are limited resources regarding food safety and

nutrition education programs at the national level. To

target elementary students, available resources were the

“Nutrition and health” textbook for the upper grades in

elementary school (the Korean Dietetic Association,

2006) [19], the “Health management and balanced diet”

textbook and teacher’s guidebook for extracurricular

activities in elementary schools (the Korean Dietetic

Association, 2007) [20], and the “Nutrition and diet”

textbook and teacher’s guidebook for 1e2, 3e4, and

5e6 graders of elementary schools (Ministry of Food

And Drug Safety, 2010) [21]. For middle- and high-

school students, the available resources were the

“Making kimchi” textbook for middle-school students

(Rural Development Administration, 2009) [22], the

“Green food education” textbook and teacher’s guide-

book (Ministry for Food, Agriculture, Forestry, and

Fisheries, 2010) [23], and the “Nutrition and health of

adolescents” textbook and teacher’s guidebook (Minis-

try of Health and Welfare, 2011) [24]. The number of

educational materials for dietitians was very limited.

Moreover, the materials only included contents about

nutrition, not food safety issues. Therefore, the food

safety and nutrition education program we developed

would be very useful for dietitians to educate adoles-

cents in middle and high schools.

The ultimate goal of food safety and nutrition edu-

cation is behavior change. However, existing textbooks

of physical education, home economics education, and

health education partially cover information regarding

food safety and nutrition and has a teacher-centered

approach [25]. For example, the middle school textbook

of physical education delivered information-oriented

knowledge regarding caffeine. Because there were no

class activities or dietary guidelines, it was hard for

students to apply their new knowledge to change their

dietary behaviors. Hence, we created the food safety and

nutrition education program by supplementing the

weakness of the existing textbooks. For instance, we

have added role playing, a write-up of the class reflec-

tion paper, and meal planning activities for hands-on

experiences.

There are a few limitations in this study. First, this

education model covers only six subjects regarding food

safety and nutrition. Future research needs to include

more themes to cover additional critical dietary prob-

lems in adolescents, such as safe food handling and

healthy food purchases. Second, when we conducted a

pilot study to evaluate the textbook targeting middle-

and high-school students, “obtaining useful information

about healthy eating” had comparatively lower scores.

Therefore, it will be useful to conduct focus group



Table 5. Evaluating food safety and nutrition textbook for dietitians (nZ 13).*

No. Questions Caffeine Food additives Food-borne illness

Nutrition & meal

planning

Obesity & eating

disorder Nutrition labeling Total

1 Do the contents of the textbook

clearly match with objectives?

4.77� 0.44 4.15� 1.07 4.85� 0.55 4.69� 0.75 4.69� 0.63 5.00� 0.00 4.69� 0.35

2 Can you easily understand the

contents of the textbook?

4.62� 0.65 3.54� 0.66 4.67� 0.49 4.62� 0.77 4.77� 0.44 4.46� 0.88 4.43� 0.34

3 Does it emphasize key

messages?

4.85� 0.38 4.15� 1.07 4.77� 0.83 4.69� 0.75 4.62� 0.65 4.77� 0.44 4.64� 0.35

4 Does it have the appropriate

amount of information for

each class?

4.54� 0.78 4.08� 1.19 4.62� 0.51 4.62� 0.65 4.46� 0.66 4.83� 0.39 4.51� 0.41

5 Can we obtain useful

information from the

textbook?

4.92� 0.28 4.31� 0.85 4.69� 0.85 4.77� 0.60 4.62� 0.77 4.77� 0.44 4.68� 0.39

6 Can we easily pay attention to

the contents of the textbook?

4.23� 0.73 3.31� 1.18 4.31� 0.85 4.54� 0.78 4.46� 0.88 4.31� 0.75 4.19� 0.51

7 Do the class activities have the

appropriate level?

4.54� 0.66 4.08� 1.12 4.46� 0.88 4.23� 1.24 4.69� 0.48 4.54� 0.66 4.42� 0.50

8 Does the design of the textbook

induce interest of students?

4.38� 1.04 3.54� 1.33 4.46� 0.97 4.15� 0.99 4.54� 0.88 4.00� 1.15 4.18� 0.90

9 Do the figures, pictures, &

cartoons help to understand

the contents?

4.85� 0.38 4.08� 1.19 5.00� 0.00 4.69� 0.63 4.69� 0.48 4.77� 0.44 4.68� 0.27

10 Is language use consistent? 4.62� 0.87 4.77� 0.44 4.85� 0.38 4.85� 0.38 4.77� 0.44 4.77� 0.44 4.77� 0.34

11 Are the themes appropriate to

improve the dietary habits of

students?

4.85� 0.38 3.15� 1.57 4.54� 0.78 4.54� 0.78 4.54� 0.66 4.54� 0.66 4.36� 0.48

12 Do you think it improve nutrition

knowledge of students?

4.85� 0.38 4.54� 1.13 4.62� 0.65 4.69� 0.63 4.85� 0.38 4.69� 0.63 4.71� 0.33

13 Do you think students can easily

apply the knowledge to a real

diet?

4.46� 0.97 3.23� 1.30 4.46� 0.66 4.54� 0.78 4.33� 0.89 4.46� 0.78 4.24� 0.60

14 After reading this textbook, do

the contents remain in your

memory?

4.85� 0.38 4.08� 0.86 4.62� 0.65 4.54� 0.78 4.62� 0.65 4.46� 0.97 4.53� 0.43

15 Will you recommend this

textbook to others?

4.69� 0.63 3.62� 1.12 4.54� 0.66 4.62� 0.65 4.62� 0.65 4.62� 0.65 4.45� 0.47

Total 4.67� 0.33 3.91� 0.72 4.63� 0.38 4.58� 0.52 4.62� 0.46 4.60� 0.50 4.50� 0.33

*The data analysis was based on the 5-point Likert scale (1Z strongly disagree, 2Z disagree, 3Z neutral, 4Z agree, 5Z strongly agree). Data are presented as mean� standard deviation.
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Table 6. Evaluating the guideline of food safety and nutrition textbook for dietitians (nZ 13).*

No. Questions Caffeine Food additives Food-borne illness

Nutrition & meal

planning

Obesity & eating

disorder Nutrition labeling Total

1 Is the guideline prepared easier to use? 4.77� 0.44 4.62� 0.65 4.77� 0.44 4.38� 0.77 4.69� 0.48 4.69� 0.48 4.65� 0.41

2 Is it easy to understand the contents of

this textbook?

4.85� 0.38 4.69� 0.48 4.77� 0.44 4.54� 0.66 4.69� 0.48 4.62� 0.65 4.69� 0.41

3 Does the guideline have the appropriate

amount of information for each

class?

4.83� 0.39 4.77� 0.44 4.85� 0.38 4.54� 0.78 4.69� 0.63 4.77� 0.44 4.73� 0.44

4 Are the supplementary educational

materials useful?

4.15� 1.21 4.46� 1.13 4.38� 1.19 4.54� 0.66 4.85� 0.38 4.62� 0.65 4.50� 0.66

5 Can you easily use “introduction” &

“activity” part of the class?

4.62� 0.65 4.23� 1.09 4.31� 0.75 4.33� 0.89 4.54� 0.88 4.54� 0.66 4.42� 0.60

6 Does it induce interest of students in

the class?

4.69� 0.77 4.15� 1.14 4.46� 0.78 4.46� 0.88 4.77� 0.44 4.38� 0.77 4.49� 0.54

7 Are the guidebook explained well to

induce interest?

4.54� 0.66 4.38� 0.65 4.46� 0.78 4.62� 0.65 4.69� 0.63 4.46� 0.78 4.53� 0.49

8 Is the guideline useful for teachers to

prepare for the classes?

4.62� 0.77 4.15� 1.21 4.62� 0.65 4.23� 0.93 4.54� 0.66 4.46� 0.78 4.44� 0.63

9 Is language use consistent? 4.85� 0.38 4.85� 0.38 4.85� 0.38 4.69� 0.63 4.77� 0.44 4.85� 0.38 4.81� 0.38

10 Is the design of this guideline

excellent?

4.08� 1.04 3.92� 1.32 4.00� 1.29 3.92� 1.32 4.08� 1.32 4.08� 1.32 4.01� 1.23

11 Do the contents of the textbook match

with each theme of the textbook?

4.77� 0.44 4.62� 0.87 4.69� 0.48 4.69� 0.63 4.77� 0.60 4.85� 0.38 4.73� 0.43

12 Is the guideline organized to promote

two-way interactions between students

& teachers?

4.85� 0.38 4.46� 0.78 4.46� 0.66 4.54� 0.66 4.54� 0.52 4.69� 0.63 4.59� 0.37

13 Are the actions suggested in the

textbook appropriate to exercise?

4.69� 0.63 4.08� 1.50 4.46� 0.66 4.54� 0.78 4.62� 0.65 4.69� 0.48 4.51� 0.53

14 Are the profoundly education materials

included to supplement the contents

of the textbook?

4.46� 0.97 3.77� 1.48 4.46� 1.13 4.69� 0.63 4.62� 0.65 4.31� 1.18 4.38� 0.63

15 Will you recommend this guidebook to

others?

4.62� 0.51 3.85� 1.34 4.62� 0.51 4.46� 0.66 4.62� 0.51 4.69� 0.48 4.47� 0.48

Total 4.62� 0.42 4.33� 0.61 4.54� 0.43 4.48� 0.60 4.63� 0.47 4.58� 0.51 4.53� 0.44

*The data analysis was based on the 5-point Likert scale (1Z strongly disagree, 2Z disagree, 3Z neutral, 4Z agree, 5Z strongly agree). Data are presented as mean� standard deviation.
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Table 7. Evaluating food safety and nutrition textbook for middle- and high-school students (nZ 50).*

No. Evaluation items Caffeine Food additives Food-borne illness

Nutrition & meal

planning

Obesity & eating

disorder Nutrition labeling Total

1 It is easy to understand the contents of

the textbook.

4.28� 0.83 4.14� 0.90 4.44� 0.67 4.34� 0.77 4.28� 0.78 4.38� 0.70 4.31� 0.60

2 The textbook emphasizes key

messages.

3.92� 0.99 3.86� 0.95 4.00� 0.83 4.24� 0.85 3.92� 1.01 3.98� 0.96 3.99� 0.69

3 The textbook has the appropriate

amount of information for each class.

3.92� 1.05 3.84� 1.04 3.98� 0.98 3.90� 0.91 4.10� 0.89 4.20� 0.90 3.99� 0.75

4 Language use is consistent. 3.96� 1.01 3.90� 0.93 3.84� 1.00 4.00� 0.90 3.98� 0.91 4.04� 0.90 3.95� 0.70

5 Introduction part is interesting. 4.24� 0.96 4.04� 0.95 3.90� 0.99 4.24� 0.80 4.22� 0.91 4.02� 1.02 4.11� 0.68

6 It is easy to understand class objectives. 3.68� 1.20 3.82� 1.06 3.88� 1.14 3.94� 0.96 4.04� 0.97 3.94� 1.06 3.88� 0.83

7 Introduction part helps to understand

the class.

4.00� 0.86 3.78� 0.93 4.16� 0.89 4.06� 0.91 4.06� 0.91 4.14� 0.81 4.03� 0.65

8 The class activities are interesting. 3.86� 1.20 3.94� 1.00 3.90� 1.09 4.00� 0.95 3.92� 0.92 3.94� 1.06 3.93� 0.81

9 The class activities help to understand

the class.

4.22� 0.93 4.08� 0.92 4.16� 0.98 4.24� 0.80 4.14� 1.05 4.22� 0.86 4.18� 0.68

10 The class activities have the

appropriate level.

3.98� 0.91 3.98� 0.91 4.04� 0.90 4.10� 0.84 3.98� 0.96 3.92� 1.03 4.00� 0.72

11 Organization of the textbook (including

the contents & design) is interesting.

3.94� 0.87 3.94� 1.10 4.04� 0.90 3.92� 0.90 4.06� 0.89 3.98� 0.87 3.98� 0.70

12 The figures & pictures help to

understand the class.

4.14� 0.73 3.96� 0.78 4.06� 0.87 3.96� 0.99 4.04� 0.95 4.00� 0.81 4.04� 0.64

13 The class will help to improve my

dietary habits.

3.80� 0.97 3.66� 0.96 3.94� 1.08 3.82� 0.98 3.92� 1.10 3.96� 1.03 3.85� 0.82

14 I can obtain useful information about

healthy eating from this textbook.

3.68� 1.13 3.90� 0.97 3.74� 1.10 3.88� 1.02 3.92� 1.01 3.94� 1.02 3.84� 0.82

15 I will recommend this textbook to

others.

3.90� 0.99 3.84� 1.00 3.96� 1.16 4.08� 0.94 3.94� 1.02 4.08� 0.85 3.97� 0.80

Total 3.97� 0.70 3.91� 0.69 4.00� 0.71 4.05� 0.63 4.03� 0.69 4.05� 0.64 4.00� 0.62

*The data analysis was based on the 5-point Likert scale (1Z strongly disagree, 2Z disagree, 3Z neutral, 4Z agree, 5Z strongly agree). Data are presented as mean� standard deviation.
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interviews of adolescents regarding their life styles and

the barriers to change their dietary behavior so that we

can provide them with more practical and useful infor-

mation. Third, we conducted a pilot study that evaluated

the textbook and teacher’s guidebook with a small

sample size. Therefore, we need to conduct an inter-

vention study using both the intervention and the control

group with a larger sample size to investigate the effects

of this nutrition education program.
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