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ABSTRACT

This study aimed to measure nutritional knowledge and observe teachers' perceptions of delivering
nutrition messages through an e-module within the junior high school curriculum. This study was
conducted at SMPN 35 Medan and employed the quasi-experimental approach, and a one-group pretest-
posttest design was used. This study’s population was students in grades 7 and 8. The minimum sample
size was 102 students after adding 10% of the total sample size. Teachers' perceptions were taken from
four subject teachers. Data were collected using a questionnaire survey and an interview. A focus group
discussion was conducted with the teachers to gather information about their perceptions of using an
e-module to deliver nutrition messages at school. The data were analyzed using the Wilcoxon test. The
results showed that the student's average total knowledge score before receiving the nutrition education
intervention was 22.66. It increased to 26.48 after students received the intervention. Teachers used the
e-module to deliver content learning about nutritional messages in schools and employed the e-module to
deliver the relevant subject matters of nutrition messages at school. The teachers realized the importance
of delivering nutrition messages to the students. The e-module could broaden the teachers’ horizons as
they came to realize that nutrition messages could be delivered through various subjects. They initially
believed that nutrition messages could only be taught in the subject of natural sciences. However, they
discovered that nutrition messages could also be delivered in other subjects, such as mathematics, crafts,
and physical education.
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INTRODUCTION

Adolescence is the second period of rapid
growth in the human life cycle; low nutritional
quality in this stage will cause stunting and
potentially hamper optimal physical growth and
cognitive development. Currently, Indonesian
youth bear three nutritional burdens: malnutrition,
excess body weight, and micronutrient
deficiencies, which still show quite high levels
(UNICEF 2020). The national short stature
prevalence for adolescents aged 13—15 years was
35.1% (13.8% indicating very short and 21.3%
indicating short). Meanwhile, underweight (body
mass index for age) and wasting showed 6.7%
and 1.4% of prevalence, respectively (Ministry of
Health Republic of Indonesia (MoH RI) 2018).
The 2018 Basic Health Research (Riskesdas)
reported that the anemia prevalence in adolescents
was 32%, meaning that 3—4 adolescents out of

10 suffer from anemia. However, overnutrition
still becomes a problem among Indonesian
adolescents because the overweight prevalence
is still relatively high at 8.3%, and 2.5% of
adolescents are obese (MoH RI 2018). Nearly
15% of adolescents are overweight or obese. The
trend occurs more frequently in girls than boys.
Many adolescents and parents are unaware that
their current eating habits will impact their future
health status.

The very rapid development of technology
has changed adolescents’ diets and physical
activities (UNICEF 2021). Most adolescents
spend their free time in a lack of physical
activities. Instead of doing physical activities,
they spend their time on the Internet while eating
processed food, cakes, fried foods, and crackers.
The easier access to food provided by various
online food applications has contributed to the
severe decline in adolescents' physical activities.
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Such conditions indirectly raise nutritional
problems in adolescents (Juniartha & Darmayanti
2020).

Physical activities and healthy eating
behavior could significantly prevent obesity
(Hastoety et al. 2017). The conditions of being
overweight and obese during childhood and
adolescence could be overcome by improving
one’s food environment, increasing healthy
food consumption, avoiding unhealthy food
consumption, and increasing physical activities
(UNICEF 2020). Improving nutrition could
significantly impact youth. Adolescent girls have
a strategic role in improving the nutritional status
of their future children to prevent malnutrition.

A school is a place for students to learn
and presents a great opportunity to allow them
to shape and change their behavior as desired.
Moreover, some efforts are systematically made
at school to shape their behavior. It is known that
there is a close relationship between knowledge
and behavior (Haryana et al. 2019; Lathifa &
Mahmudiono 2020). Teachers play a big role in
providing knowledge and a source of information
for adolescents at school. Teachers can influence
students' mindsets, increase their knowledge,
improve their attitudes, and encourage changes
in their behavior. Currently, nutrition materials
are rarely delivered in schools. These limited
materials are only delivered in a select few
subjects in junior high schools (Nurjhani et al.
2012). If teachers have insufficient knowledge
about nutrition, nutrition information cannot
be delivered to students. Research on students’
nutritional concept mastery revealed that, on
average, students did not reach 50% of all concepts
taught in the junior high school curriculum
(Nurjhani ef al. 2012). The lack of nutritional
information accessible to students from their
junior high school curriculum causes these
students to perform poor nutritional behavior.
Strategies to integrate nutrition messages into
the subject taught by teachers may pave the way
to implementing nutrition education for junior
high school students. Thus, the need for nutrition
education guidelines, especially for adolescents,
now arises.

A study found that properly packaged
modules with interesting pictures could become
one of the most effective learning media to
increase knowledge for both teachers and students
(Aries et al. 2018). Nutritional information
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availability is very important to improve
students' nutritional behavior (Haryana et al.
2019; Wardhani et al. 2021). If students are given
access to nutrition information at school, they will
be more likely to apply it. Teachers can provide
nutrition messages for students. Most students
will heed the information they deliver because
they trust the teachers; therefore, integrating
nutrition messages into school subjects will
increase the possibility for students to apply
the nutrition messages. During the COVID-19
pandemic, students did online learning from
home; this condition forced them to spend a lot
of time on sedentary activities, meaning their
physical activities decreased (Firmansyah et al.
2021). Students need information about correct
nutritional behavior to avoid nutritional and
health problems.

This study aimed to measure nutritional
knowledge and observe teachers' perceptions
of delivering nutrition messages through an
e-module according to the junior high school
curriculum.

METHODS

Design, location, and time

This study employed a quasi-experimental
design with one pre-test and post-test group. This
study provided nutrition education for research
subjects by implementing nutrition messages
at schools. Afterward, changes in knowledge
were measured before and after the treatment.
This study was conducted at SMPN 35 Medan
(a public junior high school) from September to
November 2020. The research site was selected
purposively because this school was strategically
located. The research site was located between
offices, schools, shopping centers, and several
campuses which probably influenced students'
nutritional behavior.

The Research Ethics Committee of the
Faculty of Public Health, Universitas Sumatera
Utara approved the research protocols (No. 552/
KEP/USU/2020).

Sampling

The population of this study was 8§20
students from 22 classes of grades 7 and 8 at
SMPN 35 Medan. The sample was calculated
using the Lemeshow formula with a proportional
consideration of 0.5. The calculation obtained a
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sample size of 93 people plus a 10% correction.
The sample class was selected using the random
samplingtechnique. Forgrade7,classes 7.3and 7.8
were selected; for grade 8, class 8.1 was selected.
The sample is carried out by total sampling
from the selected class which amounts to 102
respondents. Teachers' perceptions were observed
by four subject teachers. Data were collected
through a questionnaire survey and interview.

Data collection

This study employed a pre-postintervention
research design by delivering nutrition messages
using an e-module at school to junior high school
students. Nutrition knowledge was measured
to investigate any changes before and after the
intervention. The nutrition messages at school
were delivered via online and offline methods.
The intervention was conducted twice a week
for two weeks in each class. The duration of each
meeting was 30-45 minutes. The intervention
time was determined based on an agreement with
the teachers and the school.

The e-module to apply nutrition messages
at school is part of this study. The e-module
was designed by the teachers for teaching the
subjects by considering nutrition messages. This
e-module was created by incorporating nutrition
messages into the topic of several selected
subjects. Previous research revealed four selected
subjects taught in grades 7 and 8: natural science,
physical education, mathematics, and crafts. The
nutritional messages inserted into the subject
topics included messages, benefits, suggested
messages equipped with examples, and practice
questions.

The nutritional messages that were
integrated into these subject topics included
message content, benefits, suggestions, some
examples, and exercises. The e-module served
as a guide for teachers to integrate nutritional
messages into the subject topics taught in the class.
The 16 nutrition messages included: 1) consuming
a variety of foods; 2) consuming fibrous food,
such as vegetables and fruits; 3) having breakfast
every morning; 4) increasing knowledge
about the relationship between nutrition and
reproductive health; 5) eating iron-rich food; 6)
eating calcium-rich food; 7)consuming various
carbohydrate-rich foods; 8) limiting sugar,
salt, and fat consumption; 9) limiting fast food
consumption; 10) reading the label when buying
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packaged food; 11) drinking eight glasses of clean
water a day; 12) consuming safe foods for health;
13) doing physical activities and monitoring
body weight regularly; 14) not smoking and
drinking alcohol; 15) wusing smartphones
wisely, and 16) consuming iodized salt.
This e-module was a guide for teachers to
successfully insert nutrition messages into the
subjects they taught. The teaching methods they
used for this study were lectures and discussions.
Data on students’ nutritional knowledge were
obtained by distributing a questionnaire on
Google Forms. The case-based e-module was
made using Google Sites and Google Forms.

Data analysis

The nutrition knowledge questionnaire
consisted of 36 questions. Each correct answer
for a question scored 1, and each incorrect answer
scored 0 (Khomsan 2021). The data on the
nutrition knowledge variable were processed by
adding up the scores. Nutrition knowledge data
were collected using the survey method. If the
collected data were normally distributed, it would
be analyzed using the Wilcoxon test. Focus group
discussions were conducted to explore teachers’
perceptions of using e-modules to implement
nutrition messages at schools. Some questions
were asked about the teachers' perceptions of
the nutrition messages, as well as the benefits
and difficulties of delivering messages and
suggestions. The data on teachers' perceptions of
using the e-module were analyzed qualitatively.

RESULTS AND DISCUSSION

Characteristics of junior high school students

The research samples were dominated by
female students. The students were from small-
sized families (33.7%), moderate-sized families
(51.5%), and large-sized families (13.8%). They
were 13, 14, and 15 years old (20.7%, 28.7%,
and 49.6%, respectively). Moreover, most sample
students had normal nutritional status (74%).
Only 18.8% of the students had poor nutritional
status, and 5.9% of them were obese. In addition,
this study found that 72.2% of the students came
from non-poor families (Table 1).

Students' nutrition knowledge

The results show that the student's average
knowledge score before receiving the nutrition
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Table 1. Subjects’ socio-demographic

characteristics
Characteristics n %
Sex
Male 58 57.4
Female 43 42.6
Household size
Small 34 33.7
Medium 52 51.5
Large 15 14.8
Age (year)
13 21 20.7
14 29 28.7
15 51 49.6
Body mass index
Underweight 19 18.8
Normal 74 74.3
Obese 7 6.9
Socioeconomic status
Poor families 28 27.8
Non-poor families 73 72.2

education intervention was 22.66. However, their
average score increased to 26.48 after receiving
the intervention (Table 2). To summarize, the
students’ average knowledge score increased by
3.82 points, from 22.66 to 26.48. The statistical
results showed a significant difference between
the knowledge scores before and after the
intervention (p<0.05).

Yurni and Sinaga (2017) investigated
nutrition education’s effect on elementary school
students' balanced nutrition knowledge. They
found that after receiving a nutrition education
intervention, the student's knowledge of balanced
nutrition increased from 44.2% to 65.4% and was
categorized as good. Another study examined
216 students in Istanbul and involved three types
of interventions for mathematics subjects, such
as video-mediated, peer-directed, and visual

Table 2. Changes in the proportion of sample
students by nutrition knowledge level
before and after the delivery of nutrition

messages
Mean+SD p
Before intervention 22.66+3.86 0.05*
After intervention 26.48+4.09

Score difference 3.82
SD: Standar Deviation
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aids. The results of the study showed that the
students’ nutritional knowledge increased after
the intervention in their mathematics class using
all learning methods (Aydin et al. 2022). All
the intervention methods resulted in significant
increases in post-test scores (p<0.05).

Table 3 presents the average nutritional
knowledge percentage before and after
the intervention. The nutrition knowledge
questionnaire comprised 36 questions about 16
nutritional messages. Each message, examined
with a different number of questions, was
used. The knowledge percentage increased to
14.8 points after the nutrition education was
implemented by the teachers.

Students' average nutritional knowledge
percentage before education was 61.3 However,
their average percentage increased to 14.8
after the e-module with nutrition messages
was applied. Nutrition education for students
could improve their nutritional knowledge and
practices (Ekayanti et al. 2014; Haryana et al.
2019; Follong et al. 2022).

Table 3 shows that the message with the
lowest number of correct answers was message
12, "consuming safe foods for health." Initially,
the students did not know how to choose safe
foods with an average percentage of 22.3 point,
but after the intervention, most of them understood
how to choose and consume safe food with an
increased percentage of 44.5 points. Warlenda
and Desnovianti (2018) also found a low level
of knowledge about safe food selection (38.2%).
Applying a modified monopoly game could
improve elementary school student's knowledge
and attitudes toward food safety (Enjelina et
al. 2020). Inadequate knowledge is one of the
factors that contribute to selecting unsafe snacks
(Warlenda & Desnovianti 2018; Enjelina et al.
2020).

The message with the second-fewest
correct answers was message 16, "consuming
iodized salt." This study found that the students
did not know the benefits of iodized salt (average
percentage of 36.1 points). After the intervention,
the iodized salt knowledge percentage increased
to 78.7 points. Long-term iodine deficiency will
decrease someone's intelligence. A previous
study proved that health education on iodized salt
affected students’ knowledge at Campursalam
Public Elementary School in Parakan District,
Temanggung Regency (Ariyoso 2016).
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Table 3. Average nutritional knowledge percentage of each message before and after intervention

Nutrition message Pre-test Post-test

Mean+SD Mean+SD

Eat a variety of foods 43.6+0.50 60.4+0.49
Consume fibrous foods such as vegetables and fruit 64.4+0.48 77.7£0.42
Have breakfast every day 74.8+0.44 86.6+0.34
iz;zzzi Ezzwhlez(litghe about the relationship between nutrition and 7940 46 78,840 42
Eat iron-rich foods 61.4+0.51 66.7+0.47
Eat calcium-rich foods 67.3+£0.47 71.3+£0.46
Get used to consuming a variety of carbohydrate-rich foods 59.4+0.49 71.3+£0.46
Limit sugar, salt, and fat consumption 58.9+0.49 63.4+0.48
Limit fast food consumption 80.2+0.40 90.1+0.30
Read the label every time you buy packaged food 67.3+0.47 80.2+0.40
Drink eight glasses of clean water per day 77.2+0.42 81.7+0.39
Eat foods that are safe for the health 22.3+0.36 66.8+£0.50
Do physical activity and monitor your body weight regularly 83.7+0.37 88.6+0.32
Do not smoke or drink alcohol 60.4+0.49 65.8+£0.48
Use your smartphone wisely 52.5+0.50 89.6+0.31
Consume iodized salt 36.1+0.48 78.7+0.50
Average of all items 61.3+0.45 76.1+£0.42

SD: Standar Deviation

Teachers' perceptions of delivering nutrition
e-module at school

The e-module for delivering nutrition
messages at school was integrated into four
junior high school subjects: natural sciences,
physical education, mathematics, and crafts.
Teachers played an important role in integrating
16 nutritional messages into these subjects by
considering the materials taught. For example,
basic competence 4.2 of the craft subject stated
one of the subject objectives was "to process,
serve, and package vegetable foodstuffs into
health foods and beverages in the local area”.
To achieve this competence, four nutrition
messages were incorporated, namely message 2
"consuming fibrous foods, such as vegetables and
fruits", message 10 "read labels anytime buying
a packaged food", message 11 "drinking eight
glasses of clean water every day", and message
12 "consuming safe food for health." Each
message consisted of message content, examples,
and exercises. The following is one instance of
a nutrition message getting incorporated into the
craft subject, which inserted the second nutrition
message about consuming fibrous foods, such as
vegetables and fruits.
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Figure 1 and Figure 2 show a cover,
a lesson plan containing a message, basic
competencies expected to be acquired after
learning, the meaning of the message, materials,
and learning activities involved. The teachers
were given detailed lesson guides, examples,
activities, and exercises aided by video media
and flyers, connected directly from the sources,
and equipped with a questionnaire to measure the
students’ nutritional knowledge.

After receiving socialization on using
the e-module to deliver nutrition messages in
schools, many teachers realized the importance
of these messages for students; in other words,
this socialization broadened their horizons to
understand that nutrition messages could be
inserted into various subjects. They used to think
that the topic of nutrition could only be taught
in natural sciences. They realized that nutrition
materials can also be inserted into other subjects,
such as mathematics, crafts, and physical
education. A study on junior high school mastery
of nutrition concepts by Nurjhani et al. (2012)
reported that some nutrition materials taught in
natural sciences could be useful in everyday life
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Figure 2. A material example in the e-module

(Nurjhani ef al. 2012). For example, balanced
foods are arranged in a food pyramid, strategies
to read labels on food packaging, and animals'
digestive enzymes.

A Focus Group Discussion (FGD) was
conducted with teachers to bring to light their
perceptions of using the e-module to deliver
nutrition messages at school, its benefits, and its
implementation in the classroom. According to
the FGD, the e-module was easily understood,
had a simple presentation, and was in line with the
learning materials. The essence of the delivered
messages was well-illustrated in the learning
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activities, and the instructions for using the
guidebook and the learning process were clear.

One of the results of the FGD with
the teachers showed that some students had
difficulties in implementing the message of
having breakfast every morning. The teachers
recognized that many students did not have
breakfast at home for various reasons. Even many
teachers did not have time for breakfast. Students
who miss breakfast do not have enough energy
intake, causing them to be non-productive, have
difficulty concentrating, and become lethargic
(Larega 2015).
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The teachers suggested planting fruit trees
within the school area. It is known that schools
and other public areas are usually decorated with
ornamental plants. Additionally, planting fruit
trees in the school area is expected to produce
delicious fruits for students and teachers; thus,
their vitamin, mineral, and dietary fiber needs
would be fulfilled.

The teachers realized the importance of
instilling good nutritional behavior from an
early age because it greatly impacts the students'
growth and determines their achievement of
optimal health in adulthood. Besides that, the
teachers realized the need for delivering nutrition
messages during lessons at school. The nutrition
interventions at school should involve parents
and teachers because they can affect children's
eating behavior (Haryana et al. 2019).

The e-module could motivate teachers to
innovate in learning while delivering nutrition
messages, broaden their horizons, and provide
greater examples than guidebooks. Teachers'
creativity in teaching nutrition materials in the
classroom gives the teachers and students an idea
of the importance of correct nutritional behavior.
Teachers play a very important role in providing
nutrition information for students. From an early
age, teachers occupy the best position to influence
them (Aries ef al. 2018)

This e-module received a lot of positive
responses from the teachers. The teachers
proposed that nutrition messages should be
inserted into other subjects besides the four
selected ones, such as English and Indonesian
Language subjects. In addition, some teachers
even suggested reestablishing the home
economics education subject that previously
was a part of the education curriculum applied
in Indonesia. Slater et al. (2014) conducted a
study to explore the perception of applying home
economics subjects. The subjects taught the
students about knowledge and skills in nutritious
food choice and preparation. They discovered
that nutrition had significant potential to reduce
the risk of obesity and chronic diseases. The
results also showed that education can be an
important means of transferring basic knowledge
and skills to adolescents (Slater ef al. 2014). They
also deemed this subject very useful in instilling
students' morals and raising their awareness of
the importance of good and correct nutritional
behavior from an early age.
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The current study has several weaknesses.
Since it was carried out at the beginning of the
COVID-19 pandemic, learning was carried out
online and offline. Teachers and students, as
research respondents, were not all present at the
research schedule, making it difficult to obtain
optimal data.

CONCLUSION

The teachers applied a nutrition e-module
at schools when teaching subjects relevant to
the nutrition messages. The results of different
Wilcoxon tests on knowledge data before and
after the intervention showed a significant
difference, and there were increased knowledge
scores from 22.66 to 26.48.

The teachers realized the importance of
delivering nutrition messages to the students. The
e-module could broaden the teachers' insight, and
they believed that nutrition messages could be
inserted into several learning materials. Initially,
the teachers believed that nutrition messages
could only be delivered in the subject of natural
sciences.
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