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Background: School age is one of the periods that experience rapid growth
and development and are highly vulnerable to nutritional problems due to poor
eating habits influenced by their school environment. Nutrition education in-
terventions in schools are essential to improve knowledge, attitudes, and behav-
iors related to healthy eating among students and teachers. This study aimed to
evaluate the effectiveness of nutrition education interventions using videos and
leaflets in improving the knowledge, attitudes, and practices of students and
teachers, regarding healthy snack selection in elementary schools.

Methods: This quasi-experimental study with a non-randomized one group
pre-post test design was conducted in two elementary schools in Semarang, in-
volving students and teachers. Data were collected through nutrition education
interventions using videos and leaflets, with knowledge, attitudes, and practices
measured before and after the intervention.

Results: There is an effect of nutrition education on students' knowledge and
attitude in choosing healthy snacks (p<0.001), the effect of nutrition education
on teachers' attitude choosing healthy snacks in both groups (p=0.027).
Conclusion: The results showed that nutrition education interventions using
videos and leaflets effectively improved students’ knowledge and attitudes to-
ward healthy snack choices, and also enhanced attitudes among teachers. How-
ever, the intervention had limited effect on improving teachers’ knowledge,
highlighting the need for more targeted and interactive approaches, especially
for adults.
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INTRODUCTION

School-aged children (SAC) (age 6 to
12 years), is one of the periods that experience
rapid growth and development. At this stage of
development, engagement in physical activities
progressively increases, including activities
such as play, exercise, and assisting parents
with daily tasks. Good nutritional intake in
terms of quantity and quality is needed to
optimized children's growth and development.
Nutrition intake at this age usually not optimal,
as eating behaviors are significantly influenced
by various environmental factors (Mahan LK,
2008; Matthew]Jukes, 2021; Patel et al., 2021).

Poor eating habits among SAC contribute
to serious nutritional problems, such as obesity,
thinnes or stunting. The prevalence of stunting
and undernutrition among school children
is still high internationally. It was reported in
trends from 1975 to 2016, that the prevalence
of stunted school children is around 48-56%,
In 2016, South Asia accounted for 63% of the
world’s moderately and severely underweight
children, with population growth also increasing
the underweight burden in Southeast Asia and
central, east, and west Africa. In Indonesian
SAC, there is an increase rate of severely
thinnes and thinnes in 5 years from 2018 to
2023 by 9,2% to 11% and a decrease of obese
rate from 9,2% to 7,8% (Badan Penelitian dan
Pengembangan Kesehatan, 2019; Kementerian
Kesehatan RI, 2023).

Nutritional problems in SAC are often
associated with consumption patterns of eating
habits and behavior both at home and at school.
Eating behaviors such as, snacks consumption,
junk food or street food which are typically
high in fat, particularly those that are fried.
These types of foods generally have low satiety
value and do not provide lasting fullness. This
pattern of consumption may contribute to the
prevalence of malnutrition among school-aged
children (Judarwanto, 2006; Matthew]Jukes,
2021).

One of the key factors influencing
an individual's nutritional status is limited
knowledge about nutrition. Inadequate
nutritional knowledge may hinder an
individual’s ability to apply appropriate dietary
practices in daily life. Providing nutrition
education from an early age is an effective
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strategy to enhance nutritional knowledge. This
education can be delivered through various
methods, such as counseling, as well as the use
of educational media including posters, leaflets,
booklets, videos, and other relevant materials
targeted at school-aged children (Machfoedz I
dan Suryani S, 2007; Suhardjo, 2003).

Education can increase a person's
knowledge, with increased knowledge is
generally associated with improved behaviors
towards nutrition and health (Li & Powdthavee,
2015). Health and nutrition education programs
in school children are one way to implement
global health interventions in a simple and
effective way to obtain wider education
(MatthewJukes, 2021).

Children spend a significant portion of
their day at school, consuming 1-2 meals there
(Espositoetal., 2022). Therole of teachersis very
important in helping children choose healthy
snacks. Schools play a crucial role in regulating
and ensuring the safety and quality of food
sold within the school canteen environment.
Thus the school food environment significantly
influences children's dietary habits and
malnutrition risk (Kelly et al., 2019).

The food environment around schools
often features unhealthy options, despite
existing guidelines Numerous vendors remain
inadequately informed about food safety and
the quality of food and beverages offered. Their
primary focus tends to be on maximizing profit,
often at the expense of considering the potential
health risks associated with selling unhygienic
food and drinks to school children. The impact
of a low level of food safety can lead to a variety
of foodborne diseases caused by improper food
processing (Hadi et al., 2021).

Research indicates that school food
environments significantly influence students'
dietary choices, but often promoting energy-
dense, nutrient-poor options (O’Halloran et al.,
2020). Conversely, availability and accessibility
of healthy foods in schools are associated with
increased fruit and vegetable consumption
among students (Terry-McElrath et al., 2014).

Healthy canteens are not just about
offering healthy foods; they act as a practical,
real-life nutrition education tool. Embedding
nutrition education within the school canteen
bridges the gap between knowledge and practice
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(Khaerunisa et al, 2025a). Thus enhances
nutrition literacy and decision-making skills in
children.

A study in 40 secondary schools in
India introduced an intervention that included
school policies, classroom activities, and family
programs using Information, Education,
and Communication (IEC) materials. The
study showed that more intervention schools
implemented healthy food policies compared to
control schools, and students in the intervention
group demonstrated greater improvements
in knowledge and behavior related to healthy
eating (Trial et al., 2014).

Despite existing evidence highlighting
the significant influence of school food
environments and nutrition education on
children's eating behaviors, there remain several
research gaps and opportunities. Furthermore,
there is lack of studies that involve active
collaboration between schools, families, and
local food vendors to create a supportive and
consistent healthy eating environment. This
experimental research observe the relationship
between education intervention to teachers and
students.

METHODS

This was quasi experimental research
with a non-randomized one group pre-post test
design. The type of data collected in this study
was primary quantitative data, which included
nutrition education on healthy snack selection
as independent variable, knowledge, attitudes,
and practices in selecting healthy snacks among
school children as dependent variables.

The study was conducted in 2 elementary
schools in Semarang City. The selection
was based on recommendations from the
Semarang City Education Office focusing
on schools with an organized canteen and a
minimum canteen area of more than 5m2, The
selected schools were SDN Kalibanteng 1 West
Semarang, representing a rural area, and SDN
Sendangmulyo 4 Tembalang, representing an
urban area.

The study population consisted of all
elementary school students, and teachers
from the two selected elementary schools.
The sample inclusion criteria were: fourth-
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and fifth-grade students, teachers teaching
at the selected schools. Student participants
were selected through random sampling
by randomly choosing one class from both
grade IV or V at each school. All teachers
from the selected schools were included as
study participants. SDN Sendangmulyo 04
was designated as the intervention group,
while SDN Kalibanteng Kidul 01 served as
the control group. The research instruments
included informed consent forms, educational
materials (in the form of videos and leaflets) on
healthy snack selection for school children, and
structured questionnaires to assess knowledge
and attitudes among students and teachers.

Prior to data collection, the research
instrument, which consisted of a questionnaire
assessing knowledge and attitudes regarding
healthy snacks and nutrition, was subjected
to validity and reliability testing. Validity
was evaluated among 30 respondents with
characteristics comparable to those of the study
population using the Pearson Product-Moment
correlation test. All questionnaire items
demonstrated statistical significance (p < 0.05)
and were therefore considered valid. Reliability
analysis was performed using Cronbach's Alpha,
yielding coefficients of 0.721 for the knowledge
scale and 0.773 for the attitude scale, indicating
acceptable internal consistency. These findings
suggest that the questionnaire is a valid and
reliable instrument for measuring respondents’
knowledge and attitudes toward healthy snacks
and nutrition.

Univariate analysis was conducted to
describe the frequency distribution of each
variable examined in the study. Normality
testing was performed using the Kolmogorov-
Smirnov test. Subsequently, paired t-tests
were applied to assess changes within the
intervention group, while independent t-tests
were used to compare outcomes between the
intervention and control groups. Analysis was
performed using SPSS software version 21

This study was approved by the Health
Research Ethics Committee of Poltekkes
Kemenkes Semarang No. 1082/EA/KEPK/2024.
For both groups, written informed consent
were obtained from parents of all children
(participants).
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RESULT AND DISCUSSIONS

We found that at SDN Sendangmulyo 04
a team of food safety supervisors for children's
snacks at school has been formed and the
food sellers are clean (clothes, hands) and
there are no open wounds and does not wear
excessive jewelry. However, there is no written
commitment from the school to maintain the
safety of snacks at school, sellers/handlers do
not use Personal Protective Equipment (PPE)
such as aprons and headgear, and they have
received training on food sanitation hygiene or
food safety (Table 1). While at SDN Kalibanteng
Kidul 01, we observed that a supervisory team
for the safety of children's snacks at school had
been formed with no written commitment
from the school to maintain the safety of snacks
at school. We also found that sellers/handlers

Table.1 Snacks sold in the canteens

have not received training on food sanitation
hygiene or food safety.

Based on the observation, there were
no food suspected of containing hazardous
chemicals such as formalin, borax and textile
dyes. However, qualitative/quantitative checks
are also needed to confirm this. Food provided
and/or sold in the canteen is healthy food and
drinks, which means it must be safe (from
biological/germ hazards, chemical hazards and
physical hazards) and contain the nutrients
needed especially for consumers, especially
students.

Based on (Table 1) The snacks sold
at Canteen 2 are varied enough to meet the
nutritional needs of students while at school,
especially students who do not bring lunch at
school.

Types of Snacks Canteen at Intervention Primary School Canteen at Control Primary School
Full meal Geprek Chicken Rice Geprek Chicken Rice
Salt Chili Chicken Rice Fried rice
Fried rice Rice wrap
Honey chicken rice
Rendang rice
Chicken katsu rice
Chicken rice
Egg noodle bite rice
Spicy chicken rice bites
Onigiri
Sushi
Dry snacks Nting - nting Spicy crackers
Rambak Chiki (chitato, chiki balls)
Banana jam Pop corn
Chips Marshmallow
Macaroni Intestines
Chiki (taro, potato) Makroni
Oreo
Packaged snacks
Wet snacks Pudding ceplok Donuts
Mochi Dumplings
Nagasari Kebabs
Fried foods Jasuke
Meatball skewers Moci
Sausage skewers Dumplings
Satay dumplings Chocolate
Pizza Cheese crispy banana
Steamed donuts Takoyaki
Watffle Corndog
Leker Pizza
Fried noodles Grilled meatballs
Spaghetti Sausage bread
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Types of Snacks Canteen at Intervention Primary School Canteen at Control Primary School
Egg roll Risol mayo
Jasuke Tofu meatballs
Crispy banana Sausage solo
Baked brownies Kubami
Sausage packaging Maklor
Chocolate banana
Ice cream
Fruit Guava juice Melon fruit juice
Drinks Suction pudding Bottled drinks (the box, fruit tea,
Chocolate ice s-tee)
Boba drink Ice the cup

Packaged beverages (boxed tea)

Packaged milk
Mineral water

Flavored drinks (pop ice)

The complete meals sold by the school,
especially at the intervention primary school,
are quite varied, but most of the contents are
only staple foods and protein, both at the
intervention and control primary schools. For
example, the katsu rice contains only rice and
chicken. Rice dominates consumption among
Indonesia population, despite the availability of
diverse local staples (Rusdi, 2023).

Drysnackssold are mostly high in sodium
because they are topped with seasonings and
monosodium glutamate that add savory snacks,
such as spicy crackers, macroni, packaged
snacks. The wet snacks sold are also quite
varied, there are traditional and contemporary
snacks, but most are high in carbs and high in
fat such as: fried foods, donuts, brownis and
others. There are only a few traditional snacks
such as nagasari, buns, steamed donuts, most of
the contemporary foods. Children's preference
for salty snacks is influenced by both innate
taste preferences and environmental factors
(West et al., 2019).

The complete meals sold by the school,
especially at the intervention primary school,
are quite varied, but most of the contents are
only staple foods and protein, both at the
intervention and control primary schools. For
example, the katsu rice contains only rice and
chicken. Rice dominates consumption among
Indonesia population, despite the availability of
diverse local staples (Rusdi, 2023).

Drysnackssold are mostly high in sodium
because they are topped with seasonings and
monosodium glutamate that add savory snacks,
such as spicy crackers, macroni, packaged
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snacks. The wet snacks sold are also quite
varied, there are traditional and contemporary
snacks, but most are high in carbs and high in
fat such as: fried foods, donuts, brownis and
others. There are only a few traditional snacks
such as nagasari, buns, steamed donuts, most of
the contemporary foods. Children's preference
for salty snacks is influenced by both innate
taste preferences and environmental factors
(West et al., 2019).

Based on the result of knowledge and
attitudes improve with nutrition education,
particularly among students, we see behavioral
nudging approach as a potential for further
intervention simple changes to choice
architecture, such as improving the visibility
and accessibility of healthy options, can lead
to increased selection and consumption of
fruits, vegetables, and other nutritious food
(Marcano-Olivier et al., 2019; Winkler et al.,
2018). Effective strategies include altering food
placement, enhancing presentation, and using
attractive labeling (Ozturk et al., 2020).

However, our observation showed an
absense of written commitment or formal
policies regarding healthy canteen management.
Research indicates that implementing healthy
school canteens is crucial for improving
students' nutrition and overall health. Written
policies and commitments are important
for effective implementation as proper
management, including staff training, use of
protective equipment, and supervision, are
essential (Fudla et al., 2022) to impact students'
academic achievement and eating habits
(Agustin et al., 2022; Khaerunisa et al., 2025b).
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Teacher and Student Characteristics

Based on (Table 2) The respondent
teachers wereall classroom teachers. The average
age of teachers in control primary schools was
41.8 +12.3 years while in intervention primary
schools it was 41.2 +10.6 years. The gender of
teachers in control and intervention primary
schools was mostly female, 66.7% and 84.2%

Table.2 Characteristics of teachers and students

respectively. The mean length of teaching
experience in control primary schools was
12.1 +11.9 years, while in intervention primary
schools it was 15.5 +10.4 years. Students who
were respondents were grade 4 and 5 students,
so their mean age was almost the same, 10.4
(0.5) years in control primary schools and 10.5
(0.6) years in intervention primary schools.

Parameters Control Intervention Total
Teacher |
Age 41.8+12.3 40.7+ 94 41.2+ 10.6
Gender

Male 5(33.3%) 3 (15.8%) 8 (23.5%)
Female 10 (66.7%) 16 (84.2%) 26 (76.5%)
Years of teaching (yrs) 12.1+11.9 15.5+ 10.4 14.0+ 11.1
Students

Paticipants 46 (46.5%) 53 (53.5%) 99 (100.0%)
age 10.4 (0.5) 10.5(0.6) 10.4 (0.6)
Gender

Male. 29 (63.0%) 24 (45.3%) 53 (53.5%)
Female 17 (37.0%) 29 (54.7%) 46 (46.5%)

Table.3 Teacher’s knowledge and attitude

Parameters Control Intervention Total
Knowledge pretest 64.7+ 14.6 66.3+ 8.8 65.6+ 11.5
Knowledge posttest 65.7+ 10.0 721+ 11.1 69.3+ 10.9
Attitude pretest 3.8+ 0.7 41+0.3 3.9+ 0.5
Attitude posttest 3.7+ 0.7 4.3+0.3 4.0+ 0.6
Category Pretest knowledge

<=60 (less) 7 (46.7%) 7 (36.8%) 14 (41.2%)

61-80 (sufficient) 7 (46.7%) 11 (57.9%) 18 (52.9%)

>=80 (good) 1(6.7%) 1(5.3%) 2 (5.9%)
Category Posttest knowledge

<=60 (less) 8 (53.3%) 2 (10.5%) 10 (29.4%)

61-80 (sufficient) 7 (46.7%) 14 (73.7%) 21 (61.8%)

>=80 (good) 0 (0.0%) 3 (15.8%) 3 (8.8%)

Effect of nutrition education on teachers'
knowledge and attitudes about food selec-
tion

Teachers in the intervention group were
given education using videos and leaflets once,
after which grades 4 and 5 were sampled so
that teachers in those grades were assigned to
teach their classes. Table 3 below shows the
knowledge and attitudes of teachers before and
after the intervention in the 2 groups. (Table 3)

The findings of this study indicate that the
nutrition education intervention using videos
and leaflets did not significantly affect teachers'
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knowledge regarding healthy snack choices.
This suggests that informational materials
such as videos and leaflets may have limited
impact on improving teachers' knowledge,
particularly in populations where baseline
knowledge is already moderately high or where
prior exposure to similar content exists. The
education impact may vary depending on the
target audience and subject matter.

No significant change in teachers'
knowledge, but their attitudes improved
indicates that knowledge alone may not be
the primary barrier. Teachers report limited
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time, inadequate resources, and competing
curriculum demands as major barriers to
delivering nutrition education in primary
schools (de Vlieger et al., 2019; Metos et al.,
2019). Barriers to effective implementation
include insufficient resources, inadequate
training, and low prioritization compared to
academic subjects (Aydin et al., 2022).

In contrast, the intervention was effective
in improving teachers' attitudes toward healthy
snack selection. This finding highlights
that even when changes in knowledge are
minimal, targeted educational interventions
can positively influence attitudes. While some
studies found sustained improvements in
attitudes after receiving nutrition education
(Vasquez-Mamani et al., 2025) others noted
that attitude changes were not fully retained
long-term (Zakiah et al, 2023). Research
suggests that investing in nutrition education
for teachers can have beneficial effects on
both teachers and students, though more
comprehensive support and resources are
needed (Gurning & Nasution, 2023; Liu et al.,
Table.4 Students’ knowledge and attitude

2018). This highlights the importance of regular
exposure to nutrition education that can lead to
sustained positive attitudes in teachers.

This points to the need for future
interventions to integrate interactive elements—
such as discussions, role plays, or participatory
learningactivities—to strengthen both cognitive
and emotional engagement. Research suggests
that interactive learning methods are generally
more effective than passive approaches for
improving knowledge and attitudes related to
health topics. Role-playing and participatory
discussions have shown particular promise
in enhancing understanding and changing
behaviors (Nurdin et al., 2018).

Effect of nutrition education on students'
knowledge and practice in choosing snacks
Students in the intervention group
were given education twice by their class
teachers using videos and leaflets afterwards.
The education was also interspersed with
quizzes to attract students' interest. (Table.4)

Parameters Control Intervention Total
Knowledge pretest 55.2+ 14.6 61.0+15.2 58.3+ 15.1
Knowledge posttest 60.2+ 154 724+ 14.5 66.8+16.1
Attitude pretest 0.8+ 0.2 0.7+ 0.3 0.7+ 0.2
Attitude posttest 0.7+0.2. 0.9+ 0.L 0.8+ 0.L

Category Pretest knowledge
<60 30 (65.2%) 22 (41.5%) 52 (52.5%)
60-79 13 (28.3%) 23 (43.4%) 36 (36.4%)
>80 3 (6.5%) 8 (15.1%) 11 (11.1%)
Category Posttest knowledge
<60 24 (52.2%) 11 (20.8%) 35 (35.4%)
60-79 15 (32.6%) 18 (34.0%) 33 (33.3%)
>80 7 (15.2%) 24 (45.3%) 31 (31.3%)

Nutrition education on teachers' knowl-
edge and attitude about the selection of
snack

Based on our analysis in (Table 5),
nutrition education did not affect teacher
knowledge between the intervention and
control groups after controlling for age, gender,
years of teaching, pre-test scores (p=0.258),
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although the intervention group scored higher
with a mean of 72.1 +11.1.

Nutrition education affected the attitude
of teachers between the intervention and
control groups after controlling for age, gender,
length of teaching, pre-test scores (p=0.027),
in the intervention group the score was higher
with a mean of 4.3 +0.3.
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Table.5 Effect of nutrition education on teachers’ knowledge and attitude about food selection in
both groups

Control Intervention
Adi
Outcomes means SD means SD djusted p
Knowledge 65.7+ 10.0 721+ 11.1 0.258
Attitude 3.7+ 0.7 43+0.3 0.027

Nutrition education on students' knowledge = mean post-test knowledge score (72.4 + 14.5).
and practice in choosing snacks Similarly, nutrition education was also

Based on (Table 6) Nutrition education effective in improving students attitudes
was found to significantly influence students’ toward healthy snacking between the two
knowledge between the intervention and groups after adjusting for age, gender, teaching
control groups after controlling for age, gender, experience, and pre-test scores (p < 0.001), with
teaching experience, and pre-test scores (p < the intervention group demonstrating a higher
0.001). The intervention group showed a higher mean attitude score (0.9 £ 0.1)

Table.6 Effect of nutrition education on students’ knowledge and practice of food selection in
both groups

Control Intervention Adjusted
Outcomes meant SD mean+ SD P
Knowledge 60.2+ 15.4 72.4+ 14.5 <0.001
Practice 0.7+ 0.2 0.9+ 0.1 <0.001

The results of this study demonstrate that  effectively promote healthy eating behaviors.
the nutrition education intervention, delivered Culturally adapted nutrition education in a food
through videos and leaflets, significantly pantry setting can help different ethnic groups
improved both students’ knowledge and improve health literacy and nutrition behaviors
attitudes regarding healthy snack selection. (Guerra et al., 2020). However, changing
Highlights the effectiveness of visual and snacking behavior remains challenging and
printed educational media in enhancing may require additional strategies. Efforts has
students' understanding of healthy eating been made to address this issues, researchers
practices. In addition to improving knowledge, have developed nutritious alternatives like corn
the intervention also had a significant impact and tempeh jelly gum (Guerra et al., 2020)
on students' attitudes toward healthy snack and seaweed snack bars to address childhood
choices. obesity (Farida et al., 2022).

Research indicates that educational As in our findings showed that nutrition
media such as videos and leaflets are effectivein  education through leaflets and video has
increasing knowledge among school children significantly impact on children knowledge and
on various health topics. Previous study attitudes, we see that digital technology offers
found both video and leaflets interventions promising opportunities for scaling nutrition
significantly improved nutrition knowledge in education interventions among teachers and
elementary school children (Khaerunisa et al., students. Studies have shown that interactive
2025b). Both video and poster interventions multimedia platforms, mobile applications, and
positively influenced knowledge, attitudes, and social media can effectively increase nutrition
actions regarding healthy snack choices among knowledge and promote healthier dietary habits
elementary students (Mayasari et al., 2020). in children and adolescents (Dallagiacoma
Overall, these studies demonstrate that visually et al., 2023; Tallon et al., 2020). These digital
appealing media are valuable tools for health tools allow for tailored messaging, increased
education among school-aged children. engagement, and wider reach compared to

Nutrition education must be culturally traditional methods (Nogueira-Rio et al., 2024;
sensitive and address taste preferences to Uribe et al.,, 2023). Overall, digital tools show
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significant potential for enhancing nutrition
education especially with growing access to
mobile devices among teachers and students

CONCLUSION
This study demonstrated that nutrition
education interventions using videos and
leaflets  effectively — improved  students’
knowledge and attitudes toward healthy snack
choices, while also enhancing attitudes among
teachers . However, the intervention had limited
impact on improving teachers’ knowledge,
likely due to existing time constraints, limited
resources, and high baseline knowledge. These
findings emphasize the importance of targeted,
engaging, and age-appropriate educational
methods, particularly for students who are
more responsive to visual and printed materials
For future interventions, it is
recommended to integrate interactive,
participatory learning approaches—such as
role-playing or discussions—to better engage
teachers and support long-term retention
of knowledge and attitudes. Additionally,
schools should consider adopting written
policies and formal commitments to healthy
canteen management to create a supportive
environment for sustaining behavior change.
Leveraging digital platforms such as mobile
apps and interactive media can also be a
promising strategy to broaden the reach and
effectiveness of nutrition education programs
for both students and teachers.
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