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SUMMARY

This study employs an attitude change approach to
examine the effectiveness of diverse pedagogical
strategies in conveying human nutrition concepts.
The objective was to evaluate the impact of these
strategies on knowledge and attitudes towards food.
It was employed the DIAC method, which combines
qualitative and quantitative approaches, andincluded
100 secondary school students and 129 families froma
public educational institution in Colombia. A learning
unit on human nutrition was implemented for the
students, while the families completed a surveyto assess
their perceptions of family nutrition. The study yielded
several key outcomes, including changes in attitudes
toward food, knowledge acquisition, behavioral
modification, and the consolidation of students’
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cognitive structures. The results demonstrated
a favorable alteration in attitudes towards food,
promoting knowledge acquisition, behavioral
modification, and cognitive consolidation. However,
a worrying trend of excessive consumption of sugary
drinks, fried foods, sweets, biscuits, and industrial
products was identified. The findings underscore the
necessity for integrating nutritional health education
into public policy, with the urgent need to implement
effective educational strategies to promote healthy
eating habits early on. The study’s implications for
public policy and the need for effective educational
strategies are clear, underlining the urgency and
importance of the study’s findings. Furthermore, the
significantinfluence of parental behavior on children’s
dietary patterns is highlighted. This study contributes
tothefields of education and public health by providing
empirical evidence on the effectiveness of targeted
strategies to improve nutrition and health in school
settings, underscoring the importance of integrative
interventions involving both students and their families.
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HEALTHY FOOD HABITS AMONG COLOMBIAN STUDENTS

RESUMEN

Este estudio analiza la eficacia de estrategias
pedagogicas en la ensefianza de conceptos de
nutricion humana, enfocdndose en el cambio de
actitudes. El objetivo fue evaluar el impacto de estas
estrategias en los conocimientos y actitudes hacia la
alimentacion. Se utilizo el método DIAC, que combina
enfoques cualitativos y cuantitativos, e incluyo a
100 estudiantes de secundaria y 129 familias de una
institucion publica en Colombia. A los estudiantes
se les impartio una unidad de aprendizaje sobre
nutricion, mientras que las familias completaron una
encuesta sobre sus percepciones de la alimentacion
familiar. Los resultados mostraron cambios positivos
en las actitudes hacia la alimentacion, promoviendo
la adquisicion de conocimientos, la modificacion
de comportamientos y la consolidacion cognitiva.
Sin embargo, se observo un preocupante consumo
excesivo de bebidas azucaradas, frituras y productos
industriales. Estos hallazgos subrayan la necesidad
de integrar la educacion nutricional en las politicas
publicas mediante estrategias que fomenten hdbitos
saludables desde edades tempranas. Ademds, se
destaco la influencia del comportamiento parental
en los patrones alimentarios de los nifios. El estudio
aportaevidencia empirica sobre la efectividad de estas
estrategias educativas en el entorno escolar, resaltando
la importancia de intervenciones que involucren tanto
a estudiantes como a sus familias para mejorar la
nutricion y la salud.

Palabras clave: Actitudes, educacion, aprendizaje
significativo, hdbitos alimenticios, factores
psicosociales.

INTRODUCTION

Healthy eating throughout life prevents
malnutrition and non-communicable diseases.
However, the increase in processed foods and
lifestyle changes have altered eating habits.
According to the World Health Organization
(WHO) (1), increased consumption of high-
calorie foods, saturated fats, trans fats, salt and
sugar negatively affects health.

Healthy eating must be adapted to individual,
contextual, and economic needs. Although the
basic principles are consistent, improving these
habits is asocial challenge. Strategies are needed
to change attitudes and prioritize appropriate food
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choices, especially through family and school
education. Echandi (2) stresses the importance
of understanding the nutritional benefits of food.

In Colombia, unhealthy habits in children and
youth, such as consuming innutritious foods and
resistance to school feeding programs, affect food
security. The 2015 National Nutritional Situation
Survey (ENSIN) reveals an alarming increase
in overweight and obesity, with 56.4 % of the
population being overweight. In children aged
5 to 12 years, obesity and overweight increased
from 18.8 % to 24.4 %, and in adolescents up
to 17 years of age, 17.9 % are overweight (3).
It is crucial to reflect on nutrition teaching in
schools and whether the knowledge imparted by
the Ministry of National Education is adequate.
To promote healthy eating habits, it is proposed
that this educational work be improved by
incorporating learning units designed with
Soussan’s learning cycle (4).

Eating habits reflect food choices and
consumption influenced by social and cultural
factors. Biologically, eating habits involve
obtaining nutrients necessary for the body’s
balance. Carbohydrates, vitamins, minerals,
lipids, and proteins are essential for health.
According to Ingelmo et al. (5), adequate and
varied consumption of nutrients promotes
nutritional balance.

An imbalance in nutrient intake can cause
health problems such as obesity, diabetes,
hypertension and hormonal imbalances. These
diseases can be prevented with proper nutrition.
Family, environment and education influence
eating habits. Adolescents, especially, may face
nutritional risks by having autonomy in their
choices withoutpropereducation. Excess weight
inchildrenis apublic health problem thatrequires
urgent preventive intervention. The National
Survey of the Nutritional Situation (ENSIN) in
Colombia provides essential data for formulating
public policies and evaluating progress in food
security. According to the ENSIN 2015, critical
needs were identified in adolescents aged 13 to
17 years, where underweight can compromise
immunity and cause difficulties, while obesity can
lead to emotional problems and chronic diseases
such as type 2 diabetes and cardiovascular
disease (3).
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Despite the goals established in the National
Development Plan (NDP) 2014-2018 to reduce
overweightand obesity in Colombia’s population
aged 5 to 17 years, the prevalence increased to 22
% , exceeding the reduction expectations by 0.5
percentage points. This situation is aggravated
by the particular nutritional requirements of
adolescents, whose growth and development
are at their peak, and nutritional deficiencies
can negatively impact both these processes and
cognitive response (3).

Acosta et al. (6) highlight the crucial role
of health education in promoting proper eating
habits, as well as the fundamental role of the
family as the first learning environment where
values and habits are formed. However, whether
the family adequately fulfills this role in the
current demands for healthy nutrition practices is
questioned. Quevedo (7) argues that, from birth,
social norms and guidelines influence individuals,
and that the family, through diet and established
food routines, should guide behavior in relation
to food. This underlines the importance of the
family as the first school where values and norms
are learned and as a place where healthy eating
habits are acquired.

Social networks have become a massive tool
for connection, but they also expose children
and adolescents to advertising that promotes
unhealthy eating styles. In addition, the need
to remain interconnected through mobile
applications canhaverisks,such asdisseminating
misleading information and promoting unhealthy
habits, negatively affecting the well-being of
minors (8). As a place of education, the school
playsacrucial role in promoting socially accepted
behaviors and values. Several authors highlight
the importance of developing programs to
strengthen appropriate behaviors and promote
healthy habits, taking advantage of children’s
time at school to implement motivating and
sustainable didactic proposals (9,10).

This study aims to evaluate the impact of
different educational strategies, based on the
attitude change approach, on the knowledge
and attitudes towards food of secondary school
students and their families in Colombia.
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METHOD

The research adopted a mixed exploratory and
interpretative approach, integrating qualitative
and quantitative evidence to study two realities
in their natural context. The qualitative evidence
focused on developing a didactic tool to assess
attitudes toward eating habits. In contrast, the
quantitative evidence was obtained through
a questionnaire applied to parents to assess
knowledge, attitudes,and family eating practices.
According to Sampieri and Mendoza (11),
this type of research combines qualitative
and quantitative data analysis to provide a
comprehensive perspective. The method used
allowedtheuse of various analytical tools adapted
to the context, facilitating a deep understanding
of the problem and enriching the interpretations.

The study was based on a mixed sequential
design with qualitative predominance, using
the Nested or Dominant Model Concurrent
Embedding (DIAC) method. This approach
is crucial for exploring phenomena in depth
and understanding experiences, behaviors and
perspectives within specific contexts (12).

Procedure

Qualitative data collection began with obtai-
ning informed consent from students, ensuring
anonymous participation and confidentiality in
accordance with the ethical principles of the
Declaration of Helsinki (13). Qualitative data
included interviews and focus groups with parents
and students, exploring perceptions and eating
behaviors.

Quantitative data collection involved 129
parents through a structured questionnaire
on knowledge and food practices at home. A
sample of 100 8" and 9"-grade students was
randomly selected based on criteria of interest
in natural sciences and time availability. IBM
SPSS 29.0.0 software was used for statistical
analysis,including ANOVA ,to detect significant
differences between groups.
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Qualitative and quantitative results were
integrated to provide an in-depth understanding
of eating behavior, validated through data
triangulation. This mixed approach allowed a
comprehensive exploration of eating attitudes
and practices, highlighting the importance of
education and social context in forming healthy
habits.

Qualitative instrument

STUDENTS

POPULATION

POPULATION SAMPLE

100 students

210

0,
Students Dfgikyemen

43% men
common characteristics
* Interest and motivation for the subject
* Critical capacity

* Availability of time

mE =0 0cFewn

Sample

The information was analyzed and interpreted
based on a sample of 100 students in the 8" and
ot ogrades and 129 parents (Figure 1) and the
analysis of the statistics of the sample of students.

Quantitative instrument

PARENTS

POPULATION SAMPLE

129 parents
210

0,
Parents 89% women

11% men

® Bachillerato

® Technician or technologist
© University

® Posgrad

Figure 1. Characterization of the Population and Sample in the Qualitative and Quantitative Instruments. Note: own elaboration.

Initially, all 210 students from the selected
grades were included. Then, 100 students were
randomly selected (57 females and 43 males)
who showed a high interest and motivation for
the subject of natural sciences, in addition to
meeting parameters such as critical capacity,
responsibility, availability of time to participate
in activities proposed inside and outside the
institution, and sensitivity to the problems of
their context.

As shown in Table 1, students were classified
according to age from 14 to 16 (M= 15.2900,
SD=0.82014).
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As for the families, parents of students of
the same grade and the same institution were
openly and formally invited to participate in
the survey, obtaining a total of 129 responses.
Their participation made it possible to measure
knowledge, attitudes, and eating habits in the
home, providing information for analysis,
exploration, representation, and prediction of
certain characteristics for the generalization of
results.
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Table 1. Descriptive statistics of the age of 8" and 9" grade students.

AGE
Frequency Percentage Valid Cumulative Media Standard
percentage  percentage deviation
Valid 14.00 23 230 230 230 15.29 0.82
15.00 25 250 250 48.0
16.00 52 520 52.0 100.0
Total 100 100.0 100.0

Note: Own elaboration based on SPSS results.

Instruments

Qualitative Instrument: Learning Units

A qualitative instrument was used in the form
of learning units designed for 8th and 9th-grade
students, focused on changing attitudes towards
healthy eating habits. These units included
metacognitive activities are structured in phases:
approach, preconceptions, search, mobilization,
structuring and reinforcement, and transfer.
Metacognitive assessments were implemented
to measure students’ motivation and attitude
changes (4).

Quantitative Instrument: Parent Survey

A quantitative survey was developed for
parents of students of the same educational
institution. The questionnaire entitled “Know-
ledge, Attitudes, and Family Eating Practices
for Parents of School Children” consisted of
22 questions distributed in five sections: family
environment, feeding practices, frequency
of food consumption, school feeding, and
parents’ educational level. This instrument was
validated and adapted regionally to ensure its
comprehension and cultural appropriateness (14).

Result Analysis

Units of analysis were constructed for the
qualitative instrument, allowing the qualitative
data to be arranged and analyzed. Based on the
students’ responses, systemic networks were
elaborated to model reality through data analysis.

Gac Méd Caracas

The statistical treatment of the quantitative
instrument was performed using IBM SPSS
version 29.0.0 for Windows. For the descriptive
analysis, categorical variables were presented as
frequencies (n and %) and continuous variables
with standard deviations (SD). The ANOVA
analysis was used to assess the variance of
the Body Mass Index (BMI) proposed by the
students and to observe the nutritional status,
allowing them to contrast different approaches
and interactions between factors.

RESULTS

Students were assigned a code (E1-E100) for
the learning units to specify their participation
and facilitate the information analysis. Below are
the categories that emerged from the elaboration
of systemic networks based on the development
of the phases of the learning unit, where
feelings, concepts, and attitudes of the students
were collected, thus supporting the processes
of analysis and reflection of the proposed
instrument. These categories, structured in the
form of sentences,allowed triangulation between
different instruments to validate the information:

1. Analysis and interpretation of the data from
the approach phases and previous ideas

- Category: The student’s cognitive structure as
a vehicle for meaningful learning.

- Systemic network: Approach to disciplinary
knowledge: nutritional table.

2. Analysis and interpretation of the data from
the search phase:
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- Category: The approach to disciplinary
knowledge as a starting point for reflecting
and recognizing new ideas.

- Systemic network: Exploration of new
concepts: nutritional traffic light.

3. Analysis and interpretation of the data from
the Mobilization phase:

- Category: Socio-cognitive conflict as a trigger
for metacognition and attitude change.

- Systemic network: Confrontation of ideas:
sugar.

4. Analysis and interpretation of the data from
the Structuring and Reinforcement phase:

- Category: The consolidation of new mental
structures acquired for the construction of
learning.

- Systemic network: Relation of conceptual and
methodological aspects of healthy eating: the
heuristic use.

5. Analysis and interpretation of the data from
the Transfer phase:

- Category: The acquisition of meaningful
learning evidenced in the change of attitudes.

EXPLORATION OF NEW CONCEPTS
NUTRITIONAL TRAFFIC LIGHT

- Systemicnetworks: feeding habits: children’s
feeding behavior and knowledge projection:
recent mental acquisitions.

The initial data collection during the learning
unit allowed the creation of a systemic network
to explore previous ideas, highlighting their
relevance in the construction of new knowledge
(Figure 2). Students’responses revealed diverse
approaches toward the proposed activities,
from external stimuli to reflections indicating a
change in their thinking. Preconceptions about
the nutritional table reflected the influence
of the context and the educational process
on their understanding. Subsequent analysis
revealed a growing awareness of the quality
of their food and the importance of nutritional
information, suggesting a willingness to change
behavior. However, it highlights the need for
motivation and continuing education to generate
a significant impact. The students’ experience
analyzing nutritional information led them to
make comparisons and reflections based on their
new knowledge, demonstrating metacognitive
processes and autonomy in their learning.

“I learned to differentiate between the good and the bad that I was consuming on
a daily basis and what I should improve” (S7) "Now I believe that the healthiest
menu is the one that has the least amount of sodium, cholesterol and sugar;
cholesterol and sugar” (S87) ‘The more I see the traffic light with the labels the
more I feel cheated’ (S6) ‘I am learning to notice all the products I consume’
(S20) ‘I will eat everything with the nutritional traffic light’ (S81) ‘It is a healthy

food’ (§70) ‘It is in the green traffic light, it is not harmful’ (S79) 1 learned to
notice all the products I consume and to be more careful with what I want to eat’

(86)

Figure 2. Approaching Disciplinary Knowledge as a Starting Point for Reflection and Recognition of New Ideas. Note:
Systemic network extracted from the search phase according to the learning cycle. Own elaboration.
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The heuristic Uve (Figure 3),designed for the
structuring and reinforcement stage, was based
on students’ responses after understanding the
functions of nutrients in the daily diet. These
approaches demonstrate complex thinking by
recognizing the importance of a healthy diet

to prevent disease. The tool facilitates the
understanding and structuring of knowledge
about food, validating learning through
testimonials highlighting awareness about the
food consumed and the need to improve the diet
to maintain health.

2. GOWIN'S V.. Howis it
done?

THEORY

What does the
theory say about
healthv daily
nutrition?

"The consumption of
fruits and vegetables
reduces the nisk of
many diseases” (S69)
"It should be balanced,
moderate and varied"”
(S88) "Good nutrition
helps to be healthy and
strong” (S67)
"Sufficient, balanced
and varied"(S73) "It is
very important to not
suffer so many
diseases when we are
adults" (S17) "Itis a
guide that allows us to
eat in proportion to
what the bodyneeds”
(S50) "We should
learn to identify the
food groups and their
composition” (S58)

What other concepts are
relevant to the importance of
healthy eating?

"The school" (S85) "Knowing
the nutritional table" (S82)
"Constantly informing
ourselves about the components
of food" (S73) "Health, state of
mind" (S88) "Our healthy
organs” (S66) "Avoiding
diseases" (S2) "Ifwe eat
healthy, we have better health"
(S57).

QUESTION

What question

should 1 answer
about building a
nutritious dish?

"How much fat
andsugar 1s in
what I am

going to eat?" (S71)
"Doeswhat I eat
have enough
nutrients?" (S60)
"What foods are
good for me?"
(S52) "What does
it contain?" (S98)
"How much fat and
sugar is in what I
am going to eat?"
(S71) "What does
it contain?" (S98)

ACTION

What did I learn?

"To be aware of what
I eat,what is good for |
me and what 1s bad
for me" (S68) "We
learned that our food
is not healthy and that
we have to improve
it" (S98) "How to eat
a healthy diet"(S86)
"I learned to value my
body by eating well
and healthy" (S91)

What can I use whatl
have learned?

"To realize what we are eating"
(S95) "Toimprove our health
and nutrition” (S90) "To not get
sick" (S26) "To have a healthy
diet" (S80) "For a better
lifestyle"(E2) "Not everything
we consume is healthy, I
became aware of the
information that the nutritional
table gives me" (S2) "Not
everything we consume is
healthy, I became aware of the
information that the nutritional
table gives me."

What should I take into
account to make up each of

the dishes?

The balance"” (S99) "That what I am
going to eat 1s really good" (S96)
"That the dishes will be rich in
nutrients” (S86) "The amount of
protein, carbohydrates and
vegetables” (S77)

Gac Méd Caracas

The students highlighted the importance
of balance, food quality, and consideration of
nutrients when constructing a healthy dish,

Figure 3. The consolidation of newly acquired mental structures for the construction of learning. Note: own elaboration.

indicating a change in attitudes toward their own
eating. The heuristic Uve, by promoting self-
assessment and recognition of concepts related
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to healthy eating, demonstrates its effectiveness
in validating the learning acquired. The students’
testimonies reflect a conscious understanding
of the importance of a balanced diet to improve
health and lifestyle,evidencing the metacognitive
process of reflection and understanding of their
own knowledge.

In the last phase of the learning cycle (Figure
4), students observed and described the eating
habits of elementary school children, applying

“The excessive consumption of potato chips and sugary gummies is alarming
and the amount of money they are given to splurge on junk food is too much”
(S1), “I asked at the store what kids buy the most and they told me sausages,
hamburgers, empanadas, cheese stick and chocolate bars” (S22), “A student
receives the snack, then she goes and buys in the store and unfortunately they
are firied and gummies since they do not offer her anything else” (S33),

the concepts learned. Their estimates reflect an
ability to transfer the knowledge acquired to new
situations,byidentifying harmful eating practices
and their possible consequences. This change
in attitudes toward food evidences significant
learning, according to Ortiz et al. (15), which is
achieved by linking new knowledge with what
was previously learned, which implies processing
recent information and adjusting perceptions and
behaviors.

>
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“Students consume foods that are harmfiul to health” (S45), “They do not know
what they are eating, it is lack of education” (E48), “We see high consumption
of fats and unhealthy combinations” (S33), “There is a high consumption of
sugars and fats in children and others spend a lot of money on sweets, I see little
healthy eating, there is a lot of obesity” (S36), “We saw many children eating
cookies, chips and soda, the children told us that the store only sells junk food”
(S5), “Parents often send them unhealthy food in their lunchboxes” (S7),

“I'was surprised to see many fruits in the trash” (S11), “A child told us that he
does not eat fiuits or vegetables, He only eats hamburger, chips and Coca-
Cola” (S16), ‘Many children in this institution consume too much flour and
sugars, parents give them a lot of money to buy in the store mecatos, fried foods
and drinks high in sugar’(S59), “Elementary school children eat very poorly”
(E10), “Parents pack them fried food and boxed drinks” (S13), “Children
mostly eat junk food” (S88), “Very few consume fruits or healthy things” (S86),
“Students consume a lot of packaged foods and most of them know that they are
not healthy products” (S81), “In the store they offer a lot of fried foods inducing
their consumption for ease and price” (S84), “It is too much the amount of
children who buy in the store” (S25), “Most of the school consumes fried foods,
(S67), “In the store they sell many things that are harmful to the body and the
line of children shopping is gigantic” (E98), “Many parents pack fiied or junk
Jfood like Dulce Maria who told us that she loves that food and does not like

fruit” (S77). /

Figure 4. The Acquisition of Meaningful Learning Evidenced in Attitude Change. Note: Systemic network N. 1 extracted
from the transfer phase according to the learning cycle. Own elaboration.

Using the qualitative instrument with
metacognitive activities focused on nutrition
proved to be arevealing and meaningful strategy
for student learning (Figure 5). Activities such
as the observation run, recognition of prior
knowledge, analysis of the nutritional table,
interpretation of graphs, and creation of healthy
dishes, among others, clearly led to meaningful
learning acquisition. Students took control of
theirlearning through formative assessment tools
at the end of each phase of the learning cycle.

1044

From a constructivist perspective, the
development of this didactic tool not only
oriented the problems of the environment but also
facilitated strategies to acquire knowledge in a
comprehensive manner. A significant impact on
learning was observed, where students managed
and applied the knowledge acquired to benefit
other members of the educational community,
especially in the diagnosis and intervention
proposals on eating habits in elementary school.
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‘What were the most
relevant aspects of the
observation carried out
in the primary school?

role of observer?

Do you consider it

“It was weird because none of them ate healthy, in the lunch box they bring very bad things to eat” (S1)
“That the elementary school children ate in a very bad way” (S37)
“That they consume high fats and sugars increasing the rate of diabetes or death” (522)
“Most of the children prefer to eat things that are not so healthy” (S88)
“Bad, some children throw away the food they don't like” (E89)
“That many foods we eat have things that are harmful to our health” (S31)
“Most foods are bad for our health” (S51)
“The truth is that everyone eats junk food that mom packs” (S83)
“The lack of knowledge of children about what they eat” (S69)
“In the store they only sell to drink malt” (S8)

“I felt good because I could see the children's behavior” (S38)
“I feel a duty to make the children aware” (S2)
How did you feel in the  “Good, we interact with the children and teach them a little bit of what we know” (S67)
“We feel concerned about the poor nutrition they have” (S50)
“Puzzled to see that very few children are well encouraged” (S8)
“I felt horrible, these children will die faster” (S91).

“Yes because through activities they can learn more and have more fun” (S98)

“Yes because the didactic strategies allow greater participation and interest in the subject” (S43)
“Yes because children prefer to do interactive activities because in this way they learn more easily” (S87)
“Yes because children and most young people are interested in the didactic activity” (S81)
“Yes, because children learn more easily with different playful activities that attract their attention” (S80)
“Yes, because with didactic strategies they would learn about nutrition” (S61)

“Yes, because this is the best way for children to learn and understand about their nutrition” (S73)

“Show them in a fun way the large amounts of sugar they consume’ (S11)

important to apply
didactic strategies to
improve children's eating
habits? » 9 ”
Yes, so that they do not suffer from diseases” (S7)
“Playful games or create an app about food” (S40)
. “We would make a fruit game for children to learn more” (E19)
et roukd “Didactic talks, create healthy food businesses” (524)
you propose for
elementary school . X E « 5
students to learn more ‘A food hea_lth brfgade (527), “Talks for parents (S52),
“Make a fair to give them a taste of healthy food dishes’ (S72)
about the importance of ) )
healthy eating? ‘Summon parents to healthy parenting schools’ (S99)
: I would impls healthy b

(S1), “I would give a talk to the children and also to the parents, to

help them become aware of what children really need to eat well” (S28)

Figure 5. Metacognitive Processes from Observation. Note: Systemic network N. 2 extracted from the transfer phase

according to the learning cycle. Own elaboration.

The increase in students’ motivation and
interest prompted a positive change in their
attitudes, improving their performance and
promoting objective postures towards the
activities and proposals of the learning unit. This
theory is reinforced by the liking and fascination
shown by the students towards the activities
performed and the successful application of what
they learned in different daily contexts.

These results show how the metacognitive
and participatory approach to teaching can
improve individual learning and positively impact
the educational community, highlighting the
effectiveness of pedagogical strategies focused
on nutrition and attitude change.

As for the survey with families, 129 parents
participated, who answered a survey divided into
22 questions grouped into 5 categories related to
family eating habits:

1. Knowledge about food (questions 1-8).

2. Eating habits at home (questions 9-13), key
to recognizing healthy eating.

Gac Méd Caracas

3. Frequency of consumption of certain products
(question 14), as a trigger for eating habits.

4. Feeding children and/or adolescents from
home (questions 15-21),determinant for food
security.

5. Parents’ level of schooling (question 22).

These categories were analyzed using SPSS
software, version 29.0.0 for Windows, using
analysis of variance (ANOVA), which allowed us
to identify the most important results and better
understand the information obtained.

First category: Knowledge about food

Regarding thefirstcategory,only 13 ofthe 129
respondents were unaware of the properties of
some food groups. More than 50 % of respondents
strongly agree that fruits and vegetables contain
fiber and antioxidants that benefit health. 89.4
% agree and strongly agree that the properties of
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dairy products are beneficial for teeth and bone
health. Interestingly, 21.7 % of parents believe
saturated fats are good and should be consumed.
These results indicate a positive trend in parental
recognition of certain food groups, although some
erroneous beliefs about other food components
persist.

Second Category: Eating habits at home

In the second category, 89.2 % of respondents
share mealtimes as a family, 69 % report having
food standards athome,and 45 % prepare the three
main meals of the day at home. This suggests
that food is still prepared at home, which could
decrease the risk of excessive consumption of
sugars, sodium, and saturated fats, evidencing
the existence of traditional behaviors within the
home.

Third category: Frequency of consumption of
certain products

For the third category, the survey reveals that
families maintain a balance in their consumption
of proteins (chicken and meat) and fiber, vitamins,
and minerals (fruits and vegetables). However,
products such as white bread, whole milk, and
industrial beverages with high sugar levels also
have a high frequency of consumption, which
could represent a risk of altering normal sugar
levels.

Fourth category: Feeding children and/or
adolescents from home

The fourth category, focusing on children’s
home food security, observes significant
accompaniment. Ahigh percentage of households
(81.4 %) report that the mother prepares the food,
which suggests better food handling, greater
balance between food groups,and better cooking
practices. In addition, 86.8 % of students receive
breakfast at home, 89.9 % lunch, 94.6 % dinner,
and 45.7 % snack. These percentages reflect
that students eat at home and have adequate
accompaniment.

1046

Fifth category: Parents’ level of schooling

Regarding the parents’ level of schooling, it
was found that more than 70 % have only basic
education. This could be of concern when
analyzing whether mothers, recognized as the
main generators of eating habits, have sufficient
knowledge to promote ahealthy and balanced diet.

In addition, in the quantitative part, the
ANOVA statistical analysis was used to compare
and determine significant differences in the Body
Mass Index (BMI) of students in grade 3 of
primary school and grades 8 and 9 of secondary
school (Figure 6), following the protocol of
the World Health Organization (16). Assessing
nutritional status allows for measuring the quality
of life of populations, drawing a nutritional
profile, and taking necessary actions to improve
health, as suggested by Da Silva (17).

In the 8th grade,the ANOVA analysis showed
that the variance within groups was 684.308,
while the variance between groups was 1.71,with
a significance value (p = 0.358). This indicates
that most values are concentrated in a high peak,
with a BMI between 18 and 22, corresponding
to normal weight, showing a leptokurtic kurtosis
distribution, thatis adistribution when the degree
of pawedness is greater than 3. There was only
one case of Type I obesity, which suggests that
the differences observed are not statistically
significant and could be random.

In the 9th grade, the variance within groups
was 548.057 and the variance between groups
was 124.154, with asignificant value (p =0.049).
Although a mesocurtic kurtosis was observed
(mesokurtic when the degree of peakedness is
equal to 3),identifying anormal concentration of
values around its measurement, the data are more
dispersedin asmallerrange between underweight
and overweight. There were no cases of obesity,
but there were more cases of underweight, which
could be related to a tendency to eating disorders
due to the age of the students, as indicated by
Behar and Marin (18) and Fernandez et al. (19).

In the 3™ grade, the variance between
groups was 865.819, greater than the variance
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ANOVA
Sum of squares Gl Quadratic mean F Sig.
BMI Between groups 1.705 3 .568 .059 981
Grade 8 Within groups 684.308 71 9.638
Total 686.013 74
BMI Between groups 124.154 3 41.385 5.361 .002
Grade 9 Within groups 548.047 71 7.719
Total 672.201 74

1l
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Note: Graphical information extracted from the SPS program. Body Mass Index of the students.
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Figure 6. Body Mass Index of the students participating in the study.

within groups, which was 173.320, with a
significance value (p = 0.002). This indicates
a marked difference between the measures,
with a leptokurtic kurtosis showing a large
concentration of students with a BMI greater
than 25, corresponding to being overweight and
obese. Cases of Type II and Type III obesity
were observed, as well as some instances of
underweight.

These results are consistent with the
observations of high school students on
elementary school children, indicating that
the nutritional situation could be worsening.
The influence of advertising media and social
networks seems to shape eating behavior patterns,
especially among children and adolescents. In
addition, parents’ low level of education could
significantly affect the eating behavior of
children and adolescents, highlighting the need
for educational and public health interventions
to improve child nutrition.

Gac Méd Caracas

DISCUSSION AND CONCLUSIONS

The present study explored the integration
of nutrition-focused teaching strategies and
their effects on parents’ and students’ attitudes
toward food.

The results indicate that the didactic strategies
focused on metacognitive nutrition-related
activities effectively guided meaningful learning.
The incorporation of elements such as observing
prior knowledge, analyzing nutritional tables,and
creating healthy dishes facilitated students’ not
only acquisition of knowledge butalso application
of it in a practical way (20). This constructivist
approach,supported by the literature (21),stresses
the importance of a holistic education that allows
students to manage theirown learning process and
apply knowledge in real situations (22).
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The study revealed an urgent need for
intervention due to the unhealthy eating patterns
observed among students, including elevated
consumption of sugary drinks and processed
foods. This finding reflects similar concerns
in the National Survey of Nutritional Status
in Colombia (3), highlighting the increasing
prevalence of childhood obesity and its
implications for public health. Educational and
public health policies must be adapted to include
more robust guidelines that promote healthy
eating habits from an early age, involving both
educational institutions and parents (23,24).

Implementing a learning unit focused on
motivation and metacognition effectively
generated interest and motivation among
students. They actively participated in hands-
on activities that allowed them to understand
complex nutritional concepts and reflect on their
own eating habits. This approach facilitated
contextualized and meaningful learning aligned
with students’interests and needs, which is crucial
for the long-term success of any educational
intervention, as other work has previously
indicated (25-27).

Finally, the learning unit positively modifies
students’attitudes toward healthy eating. Through
structured activities encouraging reflection
and critical thinking, students adopted more
proactive and conscious stances regarding their
food choices. This change in attitudes not only
promotes healthy habits at the individual level
but also strengthens the cognitive foundation
for ongoing, adaptive learning. Educational
interventions can positively influence attitudes
and behaviors related to healthy eating,
highlighting the importance of structured
activities that encourage reflection and critical
thinking. Furthermore, they provide evidence
on how these changes can strengthen students’
cognitive base for continuous and adaptive
learning in the nutritional health domain (28-30).

Therefore, this study provides substantial
evidence of the effectiveness of specific
educational strategies in promoting healthy
eating habits among students. However, it also
highlights the need for continued commitment
on the part of educational and health policies to
maximize theimpactofthese interventions on the
nutritional well-being of the youth population.
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This type of discussion not only reflects
the study’s key findings but also places these
results in the broader context of educational and
nutrition research, emphasizing the importance
of integrating theory with practice to achieve
significant changes in eating behavior.

Despite the positive results obtained, this study
has several limitations that should be considered.
First, the sample was limited to a single
educational institution in an urban setting, which
could limit the generalizability of the findings
to other populations and contexts. It would
be advisable to replicate the study in different
geographic regions and types of educational
institutions to assess the applicability of the
strategies in diverse cultural and socioeconomic
contexts. In addition, the eating attitudes and
behaviors assessment was mainly based on self-
reports and perceptions, which may introduce
biases such as overestimating adherence to
healthy habits. Future research could benefit
from mixed methods that combine self-reported
data with objective measures of dietary intake to
gainamore complete and accurate understanding
of students’ dietary patterns. In addition,
further research could explore the long-term
impact of educational interventions on other
aspects of student well-being, such as academic
performance and emotional health, as well as
investigate how to engage parents in nutrition
education programs more effectively. These
areas represent important lines of future research
that could further strengthen the effectiveness of
educational interventions in promoting healthy
eating habits and overall student well-being.

It is crucial to highlight the fundamental
connection between education and health as
a catalyst to promote healthy habits from an
early age. This study has delved into analyzing
students’ attitudes towards food, highlighting the
importance of understanding how educational
environments influence dietary decisions and,
therefore, health in general (22,31). Detailed
investigation of these attitudes provides
fundamental data that can guide the design of
effective educational interventions that promote
balanced eating and contribute to the well-being
of students and their families.

Understanding attitudes towards food not
only identifies areas for improvement in eating
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habits but also facilitates the implementation
of tailored pedagogical strategies that promote
positive and sustainable changes in eating
behavior. Integrating these initiatives within
the educational context strengthens students’
ability to make informed and healthy choices,
thus creating along-term positive impact on their
health and quality of life.

Consequently, collaboration between the
educational and public health spheres is essential
to develop policies and programs that educate
and empower future generations with the skills
and knowledge necessary to maintain a balanced
and healthy diet. This comprehensive approach
benefits the individuals directly involved and
contributes to society’s collective well-being and
prevention of diet-related diseases.

To explicitly address the practical translation
of the study findings from a holistic approach,
it is necessary to propose strategies to promote
healthy eating in different key contexts, such
as the family, school, and public health. In the
family context,itis recommended that workshops
and activities be conducted that encourage the
active participation of parents, educating them
about the importance of a balanced diet and
their direct influence on their children’s eating
habits. In the school context, it is essential to
integrate cross-curricular education programs
that include healthy eating content in different
subjects, thus facilitating continuous learning that
applies to students’ daily lives. Finally, from a
public health perspective, it is crucial to develop
awareness-raising campaigns and public policies
that involve the whole community in promoting
healthy eating habits, focusing on reducing the
consumption of ultra-processed foods and sugary
drinks. These strategies need to be aligned and
coordinated to have a positive and sustainable
impact, ensuring that students, families, and the
wider community adopt healthy eating habits.
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