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Abstract: The increase in childhood obesity requires the incorporation of nutritional competence
into school programs through appropriate activities, starting in the early years. In addition, it is
important to promote scientific and cognitive skills during childhood education. The main objective
of this study was the implementation of an instructional sequence focused on the learning of skills
such as observation, measurement, or interpretation of data related to plants, their germination,
and their growth, as well as its relation with the development of food competence. To do so, a set
of differentiated activities, organized into several stages, was designed, starting from simple and
concrete situations and progressively increasing in complexity and abstraction. The aims were to
express ideas about known fruits, vegetables, and legumes in order to expand them by learning
new information through student-centered activities, in which children were able to practice and
talk about science. The activities were carried out in a class of 24 students aged 4–5 years and data
were compared with a control group. The results revealed that the children were motivated in all the
activities, which provided an excellent opportunity to initially develop an interest in science and to
start to develop food competence in the early years.

Keywords: early childhood science education; scientific competence; teaching interventions and
activities teacher training; inquiry; scientific practice; health; school gardens; sustainability education;
cognitive skills; experimental skills

1. Introduction

During the last 30 years, educational research has tried to justify the importance of
developing scientific competence during early childhood education and not to wait for
higher courses in which students have greater cognitive abilities, as well as to deepen
the training that teachers should receive to promote their development. In this regard,
numerous contributions have been made in the field of science education to characterize
what it would mean for students to learn to ‘do science’ in classrooms, that is, to involve
them in activities related to abilities; skills; and cognitive, manipulative, communicative,
and research strategies of greater or lesser complexity, to transfer to the school level the
work methods that characterize scientific activity [1–4]. For example, in Spain, Jiménez and
Sanmartí [5] pointed out that in addition to the learning of concepts, compulsory education
should promote the development of cognitive skills (scientific reasoning), experimental
skills and problem solving, thus promoting the development of attitudes and values of
scientific activity. In this way, the transmitted image of science would correspond to
current concepts.

Based on these and other contributions and evidence from educational research, the
OECD proposed the term scientific competence, which includes the capacity for inquiry
linked to specific contexts and the integration of knowledge. This term refers, among other
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aspects, to the use that individuals make of scientific knowledge to identify problems, ac-
quire new knowledge, explain scientific phenomena, and draw evidence-based conclusions
on science-related issues [6]. Other authors, such as Chamizo and Izquierdo [7], understand
scientific competence as the set of capacities that allow knowing, knowing how to do things,
as well as being and living with others, in life situations in which one must decide how to
act. Franco [8] relates it to 15 capacities grouped into seven dimensions, ranging from the
identification of the problem or the formulation of research objectives and hypotheses to
the analysis of data, the establishment of conclusions, and the communication of results.

1.1. Teaching Science in Early Childhood Education

To answer the question of why it is necessary to develop scientific competence during
early childhood education, we will refer to points of view such as those of Harlen [2,9,10]
and Osborne and Dillon [11]. These authors justify the importance of science education
from elementary educational levels for two main reasons: (1) the need to create scientifically
literate citizens from childhood, so that they can successfully face the challenges of a society
steeped in science and technology; (2) its propaedeutic purpose, since this literacy must
continue to develop, at least, in the following educational stages of compulsory education.
Furthermore, a higher relationship with prior learning experiences in order to explain
and interpret other observed phenomena is expected to exist among children who are
used to engaging in inquiry-based activities [12]. Therefore, postponing this training to
higher levels would not promote adequate development of the aforementioned training
dimensions, nor would it take advantage of the impact that teaching based on school
research could have during early childhood and primary education on students’ attitudes
towards scientific subjects. This late introduction could have a negative impact on the
choice of future scientific pathways [3,13] and in the aspirations to carry out scientific
careers in the future [14]. As Criado and Cruz-Guzmán [15] point out, interest and attitudes
towards science are generated before the age of 14, so steps must be taken in the basic stages
to ensure quality science education [11]. Several works have addressed the characteristics
of the different approaches to children’s science education. Among these, it is worth
highlighting the review by Ravanis [16] that classifies the proposals into four categories,
where not only are the approaches diverse, but the teacher also plays different roles in
each one: (1) empiricist approaches, with clear leadership from the teacher who proposes
teaching topics directly extracted from the natural sciences; (2) Piagetian approaches, in
which the teacher helps, encourages, and facilitates the students’ work by recording their
choices and obstacles; (3) sociocognitive, with the intention of the teacher to create the right
conditions for the active participation of children, allowing them to rebuild their thinking
towards a precursor model level; and, more recently, (4) the sociocultural approach, in which
the teacher organizes and supports a communication framework and a school environment
that allows the emergence and exploitation of elements of human activity in general.

In early childhood education, procedures have been proposed [17,18] that are funda-
mental for an initial approach of schoolchildren to scientific perspectives in reality [19,20].
Health, the environment and communication are three areas of science important to the
lives of citizens [21]. Within these, we will focus on aspects related to food and the envi-
ronment in early childhood education, since this stage constitutes a key moment in which
boys and girls acquire habits and develop behaviors for the future [22]. In this sense, many
schoolchildren are reluctant to eat vegetable products and often do not reach the recom-
mendation of five fruits and vegetables a day and exceed the recommended consumption
of meat [23]. Therefore, it is necessary to know what the factors are that contribute to the
acceptance of food and how this acceptance can contribute to liking a more varied diet in
childhood [24].

1.2. Development of Healthy Feeding Learning in the Early Years

The knowledge regarding how young children think about food is very scarce [25],
since the way in which children learn about healthy eating is extremely complex [26]. In
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addition, there is a lack of empirical research on the formation of scientific concepts between
0 and 3 years. This can be attributed to two factors: on the one hand, the limited verbal
skills of students at this age makes it difficult to collect information, and on the other hand,
this stage—historically understood as childhood—used to be exclusively focused on care.
Only recently has it started to be considered in relation to formal education, and it has
become possible to introduce research considering infant children capable of acting as ‘sci-
entists’ [27]. Children learn about food as they develop perception, cognition, behavior, and
experiences with it. Two effective techniques for learning about food, especially for younger
children, are familiarization through repeated exposure to its taste, texture or appearance,
and observational learning by choosing foods by mimicking others’ eating behavior [28].
In familiarization learning, the evaluation of a stimulus increases after repeated exposure,
which is reflected in the selection of those foods that have been repeatedly experienced in
their environment. Thus, if children at early ages have frequent experiences with healthy
foods, they will be more likely to promote the acceptance of these options in the future, even
among many high-energy foods. Observational learning arises due to the opportunities
for children to feel influenced by the eating behaviors of others when they eat in social
contexts, so it can have positive or negative effects, depending on who their food models
are. For example, the consumption of unhealthy food will promote the intake of these
foods in children, with negative effects on the quality of the diet [29]. Data have shown
that preschool-aged children’s food preferences and consumption are strongly influenced
by those of other children. Exposing the children to peers who were selecting and eating
certain foods not preferred by them initially was enough for them to change their selection
after observing their peers, even in the presence of an initially chosen food. This shows that
peer models were effective in altering preferences, for example, for preschoolers’ vegetable
consumption at lunch [30]. Actively positive social role models, provided by adults and
peers, can be effective in promoting healthier eating, so the introduction of a new food
could be conducted initially in a moderated way through brief repeated tasting of the food
in a positive social context [31]. Conversely, foods associated with negative social contexts
may become less preferred or rejected [32]. Due to the coercion and interpersonal conflict
that the forced consumption situation implies, the exact opposite occurs, and children will
be less likely to consume the desired food in the future. Therefore, if the child does not
want to eat the new food, it is best not to force him to do so and to try again at another time.

Other techniques for setting food preferences are associative learning through the
introduction of flavors and food categorization. In the first one, an initially neutral (con-
ditioned) stimulus begins to elicit responses after being repeatedly introduced together
with a significant (unconditioned) stimulus. In the second, what a child will be willing
to consume will depend on their ability to recognize the items on their plate as familiar
specimens of that type of food, and therefore, the categorization of foods could have an
influence on their taste for healthy foods [28].

With age, factors such as peers and the availability of food continue to shape the
food preferences and behaviors of schoolchildren [33]. However, from preschool to the
beginning of primary school, children’s knowledge about food improves and significant
differences can be seen between them [26]. There is a change in children’s thinking about
preferences, appropriate situations for eating fruits and vegetables, and wholesomeness.
The importance they attach to the attributes that determine whether or not a child likes
fruits and vegetables evolves in parallel with children’s cognitive development, as well
as their understanding and reasoning about health. The most important determinants of
taste shift from appearance and texture attributes in 4- and 5-year-olds to more functional
properties in 11- and 12-year-olds. Therefore, cognitive development parallels changes in
the importance given to the attributes that determine whether or not a child likes fruits and
vegetables, increasing their knowledge with age, along with development in the level of
abstraction in reasoning and a better understanding of the health benefits of food. This
finding could be of interest to those who design appropriate curricula and activities for the
development of nutrition education in young children and should be incorporated into
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programs aimed at increasing the long-term intake of fruits and vegetables in children.
Thus, using different preparation methods depending on the wishes of each specific age
group, we could change children’s fruit and vegetable preferences and, consequently, their
intake [25]. These results are consistent with previous studies about the level of knowledge
and thinking about the feeding process of children in the preoperational and concrete
operational stages, which, according to Piaget, show characteristic differences, for example,
in the use of symbolic thinking and in the skills required to demonstrate two-way and
systematic thinking, as well as to analyze problems from multiple perspectives [34].

Children in Piaget’s preoperative stage (2 to 7 years) are not yet fully developed
cognitively and learn by imitating, investigating, asking questions, and comparing and
classifying things around them. This is the stage when children learn basic concepts and
begin to acquire the ability to think. Consequently, nutrition education can be difficult
in the preoperative stage because children of this age have difficulties in understanding
the relationship between nutrients and food, as well as the effects of food on the body.
Therefore, at this stage it is not easy to understand and explain abstract concepts such as
the definition of health or the importance of nutrition [22]. In general, classifications are
commonly based on specific groups, such as drinks, main meals, and foods eaten together,
rather than on abstract ideas such as constituent nutrients [35]. Furthermore, children of
this age make appropriate groupings of fruits and vegetables, meat and derivatives, and
sweet foods. Preschoolers begin to establish weak relationships between food and health
and to recognize the need to maintain a varied and balanced diet, which is reflected in
the food choices and comments they make. Thus, young children can indicate whether or
not they like the taste of a product, but not identify the specific taste. For example, 4- and
5-year-olds know and can properly use the taste of salt. When talking about sugar and salt
they often comment on the similarities between the two substances in terms of appearance,
stating that both of them are added to foods so that they taste ‘better’ or are ‘bad’, often
mentioning teeth in this context [36]. However, they are not capable of doing so with other
basic flavors.

Older children have a better understanding of the four basic tastes and are conse-
quently more specific when discussing food tastes. At the age of 4 or 5, they use concrete
and simple ‘rules’ to classify products as healthy or not. The most popular justification
rule is usually food color association, such as ‘it’s healthy because it’s green’, which can
lead to misclassifications. Another argument is to link food groups and health, (‘it’s fruit
and fruit is healthy’) or preference (‘it’s healthy because I like it’). A surprising finding is
that 4- and 5-year-olds argue that food is healthy because it tastes good, so it could be that
young children associate healthy with tasty through the connection term ‘good’; tasty food
is good, just as being healthy is good too, until, at a certain age, the differentiation arises
that not all healthy foods taste good [25]. At the age of 6, they present notions about the
health consequences of food; know that specific nutrients, especially fats and sugar, have
effects on the body; group foods as healthy or unhealthy and their selections are consistent
with health views; and recognize that foods that are sweet or contain sugar or fats should
only be eaten in small amounts and ‘are bad’, whereas those that contain fiber and vitamins
are ‘good’ and ‘healthy’ [36,37].

It is not until the concrete operational stage that children include the presence of a
specific nutrient to justify the classification of products as healthy or not, in addition to also
mentioning ‘the family says so’ or ‘I know it’ [25]. The research carried out by Contento [38]
on how children think about food and eating revealed that in the preoperational stage they
did not distinguish between food and snacks, whereas children in the concrete operational
stage did. In addition, the former thought that the ingested food entered the stomach
and did not change in the body, whereas those of a specific stage indicated some type of
change. The children in the preoperational stage were able to mention healthy foods, but
not to justify this, and those in the concrete operational stage stated that food makes you
strong, healthy, and grow, but were not able to explain it either. Schoolchildren between
7 and 11 years of age still make arguments that could lead to the restriction of potentially
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beneficial products, such as apples, because they are acidic or to consume unsuitable
products, such as white chocolate instead of dark, considering that the second is not good
only because it stains the teeth. Although they make correct classifications, sometimes the
reasons used to do so are incorrect [35].

Therefore, the significant differences in global knowledge about food may reflect
Piaget’s stages of cognitive development and serve as a guide for the nutrition education of
preschool children. Understanding that children’s cognitive development is important for
understanding and learning about the world around them would be helpful in designing
effective and developmentally appropriate nutrition education in childhood [22]. Older
children have a higher level of abstraction and are more aware of the health benefits of
a good diet. Younger children have little understanding of the connection between food
and the effect of fat intake and weight, which may contribute to current rates of childhood
obesity [26].

1.3. Acquisition of Nutritional Competence during Early Childhood Education

The younger the children, the less established and externalized are their eating habits,
so interventions in preschool children may be more effective than those in older ones. In
addition, to increase its effectiveness, it is important to involve parents and caregivers,
as well as train them to know the inherited habits in the eating behavior of children [31].
However, even though child nutrition education improves the behavior and lifestyle of
preschoolers, nutritional interventions in schools with very young children (3 to 5 years
old) are very scarce. Some studies aimed at developing the knowledge of healthy foods
in parents of young children (5 to 6 years) [39] or promoting healthy behaviors among
adults and preschool children [40] have shown that targeting the close environments of
children achieves good results. The most effective school interventions are those that
include the family and focus on realistic intermediate goals, for instance, linking changes
in knowledge and attitudes towards diet and physical activity as early indicators of future
improvements in adult cardiovascular health. In a study carried out in [41], parents and
children were provided with a comprehensive nutritional education program for behavioral
weight management and were encouraged to increase their intake of fruits and vegetables
or decrease the consumption of fat- and sugar-rich foods. It was observed that directing
the intervention to the intake of fruits and vegetables also resulted in a lower consumption
of fats and sugars, whereas focusing on the reduction of fats and sugars did not improve
the intake of fruits and vegetables. To avoid the childhood obesity epidemic, it is necessary
to combine many strategies in schools, communities, clinics, workplaces, and homes [42].

A good opportunity to promote ‘good habits’ and support the effort made by teachers
is to encourage the participation of families in the classroom. In this way, the commitment
of all parents would help to promote nutritional knowledge and behaviors in the short and
long term among preschool children and their families [43]. In addition, strategies focused
on improving dietary and physical activity behavior must be combined with other critical
aspects of an intervention program to be effective [44]. Likewise, it is recommended to
include educational materials, films, and books that contain the widest variety of healthy
foods as possible [31]. However, explaining nutrition and health to children, using terms
that are too abstract for them to be understood and acquired (vitamins, minerals, nu-
tritious foods, digestion, and risk of disease) is inappropriate. Therefore, incorporating
Piaget’s theory into nutrition education at an early age could have a lasting effect on eating
behavior [22].

It is essential to promote adequate teacher training prior to the implementation of
strategies to improve child health [45], since teachers are responsible for empowering
students to interpret phenomena and to relate and connect knowledge, above all, promoting
initiatives that allow them to extract the ideas that give meaning to the natural world [46].
España et al. [21] presented a frame of reference around seven dimensions for students
to be competent in developing healthy habits and lifestyles regarding their diet. Among
these, we can note knowledge about food; how the body works with regard to nutrition;
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cooking, growing, and making food; buying food; eating in company; physical activity;
and rest. Other studies suggest participation in cooking classes and games, along with
individual guidance to optimize diet and physical activity habits for children aged from
2 to 6 years [47].

A classroom curriculum that includes hands-on activities that emphasize gardening
and nutrition, operationalized through strategies such as interactive stories, songs, dances,
container gardening, snack preparation, and taste-testing activities promotes the learning
of the origin of fruits and vegetables through active and observational learning, increasing
the preference and intake of these foods among preschoolers. The children brought their
plants and other materials they made home and shared them with their families, fostering
dialogue between parents and children. In addition, at the end of the program, the parents
were invited to an event in which the children presented songs and dances learned during
the program [48]. This shows that the teaching activities developed in school gardens can
relate science content to real-world contexts as relevant as the production of plant foods, also
addressing the promotion of healthy eating habits [49]. The school garden as an educational
resource allows teachers to develop with their students the skills related to scientific processes,
such as making observations, classifications, measurements, predictions, or performing the
identification of variables, among many others [50,51]. As a consequence, more and more
educational centers are increasing their interest in having a school garden [52]. The self-
production of fruits and vegetables is very useful for students since it involves activities that
are not usually part of their daily experience: doing work outdoors, sharing natural resources,
enabling cooperative work, and improving relationships between boys and girls [51,53,54].
The work of students and teachers in school gardens involves real practical activities based
on experience, with which the learning of the curricular contents is facilitated and the skills
typical of scientific work are put into practice, such as observation, the verification of ideas, as
well as the perception and exploitation of proposals and actions [55].

Already during the 20th century, a similar resource, school preserves, was used to
introduce a wide variety of practical knowledge and prepare students for life in a utilitarian
sense. In addition, they allowed the teaching content to be related to the child’s environ-
ment, organizing the school curriculum from a globalization and integration perspective
that provides the opportunity to carry out research and promote curiosity, enabling the
direct observation of phenomena and the acquisition of critical thinking and spirit [56].
Therefore, the use in educational centers of school gardens allows teachers to turn them into
a very valuable educational space [49] and constitutes an opportunity for the classroom
implementation of active and experiential methodologies [57]. With these gardens, students
learn science by doing science through experimentation, developing knowledge, skills and
attitudes typical of this field of knowledge [50,58].

1.4. Proposal Justification

As mentioned, it is essential to initiate students in the development of scientific
competence from an early age. Through direct experiences, children interact directly with
objects, which allows them to learn not only scientific content but also how knowledge is
built. Specifically, if the intention is to promote familiarization with fruits and vegetables, it
is necessary to offer students opportunities to learn about their diversity and promote a
taste for them through appropriate sequences of activities for early childhood education.

Active teachers of 3- to 6-year-old children from different schools have expressed the
importance of identifying preconceptions when teaching science in the early years. It is
essential that lessons begin with an activity designed to identify preconceptions, as well as
ending with another to summarize and discover if the initial predictions were correct [59].
Listening to what students are saying, even when answers are unexpected, is essential to
select appropriate and meaningful activities that promote experiences that can be carried
out directly by students and, whenever possible, to accommodate children’s interests and
develop their thinking [36]. Meanings can be better shared if we have a specific material
to refer to, avoiding different interpretations of words because we have not experienced
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them directly. Starting from a concrete fact, dialogue can be promoted in the classroom
through contact with reality. For example, to introduce the conditions that a seed needs to
germinate, a good option is to start by talking about the different criteria that each child
chose to make a bean germinate better at home. In this way, an everyday phenomenon until
now is observed from a scientific point of view. This initial challenge promotes motivation
by having to make active individual decisions to solve a problem, and finally, the sum of
contributions will generate collective knowledge [46].

In school, when children begin learning new content about food, they already have
their own ideas from their pre-school experience. Therefore, the introduction of new
knowledge must be carried out through activities organized in a logical way that start from
those ideas. Herein, we propose an educational intervention to promote the taste for healthy
foods (fruit, vegetables, and legumes). The sequence consists of a set of differentiated
activities that start from simple and concrete situations and progressively increase in
complexity and abstraction [35]. This process allows a model to be built based on four key
moments [60,61]:

(a) Verbalization of the initial models, so that the children formulate their own points
of view (What do I know? What do I think? What do I feel? What do I do?) and
recognize the objectives of the work through the analysis of very simple and concrete
situations, close to the experiences and interests of the students. In addition, by
sharing, children can be encouraged to overcome the self-centeredness of this stage
by knowing that other children may have different points of view. It is necessary that
the environment generated by the teacher be adequate and encourages children to be
safe to verbalize their own thoughts.

(b) Activities to introduce new elements, relationships, and variables to identify new
points of view and to confront reality (Are there other ways of seeing, thinking, feeling,
and acting?). It is important to define the concepts and relationships between old and
new knowledge. Depending on the content to be taught and taking into account the
knowledge and interests expressed by the children in the previous stage, different
methodological proposals could be included. In relation to feeding, educators will
replace the existing schemes of children with the introduction of newly learned foods.
As a result of assimilation through experience, children will gradually incorporate
and adapt new concepts of nutrition [22].

(c) Structuring activities of the built models. It can be considered that learning has
occurred when a child is able to communicate the elaborated models. For this reason,
it is necessary for each child to personally elaborate their way of expressing knowledge,
generalizing the new models built and contrasting them with those of other classmates.
The way in which each child synthesizes the same learning and how confronts it with
others is very diverse.

(d) Application activities of the developed model. The purpose of this is to facilitate the
transfer of acquired knowledge to different situations, that is, to make it meaningful
(How to apply new ways of seeing, thinking, feeling and acting?). Furthermore, its
purpose is for children to be aware of what they have learned and to consolidate the
new ideas.

We can conclude that, in order to design an adequate didactic sequence to teach
science at this age, it is necessary for students to act personally and learn by observation,
experimentation, classification, etc. These activities therefore require sufficient space and
time according to the stage. Children learn best by doing, so it is important that educators
promote the active participation of children in nutrition education, including drawings
or games with nutritional content [22]. Considering the influence of social learning in
this stage, activities that are carried out together with other classmates should also be
incorporated. In this way, in addition to promoting the construction of new models, the
development of social and communication skills is facilitated both by expressing their ideas
orally and by means of drawings or diagrams, which are beginning at this age, and should
progressively incorporate the characteristic language of science. This learning is guided
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by the teacher, who formulates the appropriate questions that should preferably be open,
contextualized, and clearly formulated [62]. The questions must focus on observing the
facts of the world in such a way that, taking into account the cognitive capacities of the
children in the preoperative stage, they facilitate the development of the initial models
towards others that are more intellectual, complex, and of a more general nature [63].

Through conversation and observation, we can also incorporate different forms of
evaluation, such as self-evaluation, which will promote making children aware of what
they have learned and self-regulating their learning [64]. In the preoperative stage, instead
of using abstract nutritional concepts (nutrients that cannot be seen or touched), concrete
statements and examples should be used. Choosing relevant activities (drawing, reading,
discussion, hands-on activities) along with information that children already have will facilitate
the acquisition of desirable nutritional concepts. In addition, explanations, classifications, and
demonstrations can be used to help children remember what they have learned [22].

1.5. Specific Objectives of the Work

The global proposal is the development of competence in nutrition by preschoolers.
Specifically, the work focuses on the following specific objectives:

- To initiate early childhood education students in the development of some of the most
basic scientific skills in the context of nutrition, and more specifically of vegetables,
such as making observations, manipulating simple instruments, putting into practice
the design to be made, collecting data, and verbalizing their expectations and results.

- To understand the difficulties of children in early childhood education in carrying
out basic scientific skills and propose guidelines for their development among early
childhood education teachers.

- To promote the development of food competence through familiarization with fruits,
vegetables, and legumes, as well as their care and the purposes of their cultivation.

2. Materials and Methods
2.1. Sequence of Activities

The activities developed to promote competence in food and care for the environment
have been structured in a series of stages that are included in Table 1. Regarding the
competence in food, the dimension that is analyzed in this study is the one related to the
cultivation of fruits and vegetables.

Next, the activities in the stage of introducing new information (stage 2) are described
in detail, along with images of the results. In this type of task, it is necessary for the
teacher to ask good questions that allow students to carry out observations and scientific
investigations based on data collected during practical experience, as exemplified in this
text. The first activity of this phase is a proposal for early children to begin with the
perceptual knowledge of the plants. The purpose is that the students know the diversity of
seeds and understand that, because they are different, they will not grow in the same way
and will give rise to a wide variety of fruits, vegetables, and legumes. This will allow us
to expand the taste for these foods by learning about new varieties that can be introduced
into our diet. The contents addressed are the following:

- There is a great variety of seeds.
- The seeds germinate and give plants.
- Different seeds will give rise to different plants (beans, lentils, chickpeas, broad beans,

peas, and chard)
- Techniques for sowing seeds.

In the second activity in the same stage, 4- to 5-year-olds are initiated to observe how
fruits, vegetables, and legumes change over time. Although the goal of this activity is not
to make children aware of the passage of time, recording the days when changes occur is
an approximation of understanding the cycles of the plants they are caring for. Specifically,
the contents addressed are:
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- Changes that occur in the seeds during the germination process and its sequence.
- All plants have roots, stems, and leaves.
- Techniques that facilitate observation and data collection.

Table 1. Stages, objectives, and activities of the didactic proposal on the teaching of nutrition in early
childhood education.

Stages of the Didactic
Sequence Objectives Performed Activities

Stage 1: Verbalization of the
initial models (initial
brainstorming activities)

Express ideas about the new content
to be learned.
Be aware of the variability of
classmate’s opinions.
Motivation to be interested in the
new learning.

Go to the garden and talk about the plants to ascertain children’s
preconceptions through questions formulated by the teacher.
Carry out discussions to find out the tastes for fruits and vegetables
among the whole group.
Stories or songs that arouse interest in schoolchildren.
Observe facts or images.
Promote the participation of families by sending fruits and vegetables
to be eaten and seeds of legumes to be grown at home.
Ask an open question, such as, How can we have more variety of fruits,
vegetables and legumes?

Stage 2: Activities to
introduce new elements,
relationships and variables
(confrontation with reality)

Expand or transform initial ideas by
learning new information
Talk, practice, and think about science

Practical observation/research work (activities 1, 2 and 3).
Participation of families in the care of the plants, seeds, etc., that the
schoolchildren bring home.
Reading of materials adapted to the cognitive level (stories, webs).
Games.
Approach to situations or problems.
Information consultation (books, experts, internet).

Stage 3: Structuring activities
of the built models (reflection
and conclusions)

Be aware of new learnings when
comparing them with initial ideas.
Co-evaluate learning with colleagues.

Draw or talk about new ideas with the whole group.
Synthesis of what has been learned through a summary and reviewing
all the data collection tables of the germinations.

Stage 4: Activities of
application of the elaborated
model (use of what has
been learned).

Use the knowledge learned in new
situations and contexts.
Consolidate new ideas.
Check the learning functionality.
Talk, practice, and think about science.

Draw what we have learned using different art techniques (see annex 3)
Games, songs, poetry (see annex 4)
Order the logical sequence of the life cycle of a plant (see annex 4)
Prepare a presentation to make to other classmates.

The materials needed for the implementation of this activity are different seeds (beans,
lentils, chickpeas, broad beans, peas, and chard), pots or other containers, soil, water, and
droppers or small bottles of water with a perforated cap. It is therefore necessary to make
a series of concrete decisions with the students about the design of the experience, data
collection, and analysis of results (choose the seeds, the container where they are placed,
the place where it will be carried out, the environmental conditions, etc.). Next, the seeds
are sown in the selected container and covered with soil, and water is poured until the
soil remains moist but not flooded. The largest seeds (chickpeas, lima beans, and beans)
should be soaked for at least 10 h before the activity. The students make observations
and annotations on the data record sheets for about 15 days. In order to guide scientific
observations, the teacher asks several questions during the experience:

a. How many plants have come out of each species?
b. How are they alike and how are they different (plant color, number, size and shape

of the leaves, height, etc.)?
c. Are there differences between plants of the same type?
d. Have they all germinated at the same time? If not, what could be the cause?

To observe the process, seedbeds, which facilitate direct observation of the changes,
are used, and each child cuts the cotton necessary for their own assembly. The cotton
should be kept moistened but never flooded throughout the activity. It is convenient to
use at least two containers with different seeds and try to rotate so that all the seeds have
approximately the same amount of illumination. In this activity, although the technique
does not allow many variations, there are some decisions to be made by the group such as
the type of container and seeds, moments of observation, etc. Once the activity has been
carried out, the data observed are recorded in the table (Figure 1). Subsequently, children



Educ. Sci. 2022, 12, 64 10 of 23

interpret the data obtained and reflect on the similarities and differences of the changes
produced in the different seeds.

Figure 1. Data recording table provided to children. (lentils/beans . . . grow before . . . . . . have more
leaves . . . . . . are the tallest . . . are the thinnest).

The intent of the next activity from the same stage was that the students observe how
the plants interact with the environment and take from it all the elements they need. To
germinate, a seed requires water and air. It is also sensitive to temperature; however, light
is not usually a factor that influences the process. There are also internal factors in the seeds
(lethargy, longevity) that could influence their germination. In the early childhood educa-
tion stage, the purpose is not to systematically investigate the environmental conditions
that influence seed germination but rather to discover some of them. In the classes of 4- to
5-year-olds, we can provide students with experiences that facilitate the construction of
that knowledge. The contents to work on are:

- The influence of some environmental conditions for the seeds to germinate.
- Initiation of research design.

The questions raised by the teacher during the activity are:

- How would you check if the water affects the germination of the seeds?
- How would you check if the light affects the germination of the seeds?

The experiment must specify both the variables that will be kept constant (container,
number and type of seeds, lighting, place where it will be carried out, type of land where
the seeds will be placed, etc.) and the values of the variable that are modified (watering
twice a day or week/watering with the same amount of water once a day or week).

2.2. Sample and Context

The present research, which was manipulative and experiential, was carried out with
an experimental group composed of an intentional non-probabilistic sample of 24 students
(14 boys and 10 girls) aged 4–5 years that attended a school in a medium-sized capital city of
Spain. In addition, a control group consisting of 14 students (7 girls and 7 boys) participated,
with the same contents implemented, although the methodology and resources used were
more traditional, based on predesigned materials and classroom work. The teacher set
the working topics, proposed and guided the experiments, and exerted a leadership role.
Two years ago, the school advised against the use of standardized textbooks in early
childhood education. Since then, the teacher responsible for the group has provided their
own educational material and has not been required to complete a specific book. Both
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teachers of the experimental and control groups had more than 20 years of experience in
the profession and great dedication to their work, and it was the second year that they had
worked with these students. In our study, the sequence was designed by the teacher of
the experimental group, paying special attention to the suggestions made by the authors
of this work. These activities were part of a project to promote healthy habits at school,
which encouraged children to consume fruits and vegetables. For example, when they
were 3–4 years old, they made fruit salads to learn about autumn fruits in a tasting activity
that involved their families in the classrooms of the experimental and control groups.

Based on the teaching schedule, both teachers agreed on the objectives to be achieved
and the contents to be developed (Table 2), although they followed different teaching
approaches with greater use of the school garden and the selected pedagogical manipulative
material in the experimental group. Despite having difficulties with respect to personal
and material resources, the teacher of the experimental group opted for the aforementioned
approach because the preschoolers showed a great interest in research and the natural
environment. Moreover, this proposed instructional intervention was an attempt to create
the conditions for children’s active involvement with an aim of reconstructing their thinking
at the precursor model level from a perspective close to the sociocognitive approach. Thus,
it would help children to interact with the selected pedagogical material in appropriately
designed environments [65,66].

The implementation of the designed sequence of this study took place in the last
trimester of the 2020–2021 school year. The center has a school garden, traditionally used by
older students; however, the children in early childhood education showed great interest in
getting to know the garden and participating in it, so for the first time it was included as
part of the children’s programming. At first, the decision was made to visit the garden to
help clean the herbs and collect some vegetables, legumes, and fruits that were taken home
to taste and grow with the families. Later, the activities were aimed at investigating seeds
of different fruits and vegetables, germinating legumes, and planting edible sprouts in their
own seedbed to see how they grow and to learn about the purposes of their cultivation
once transplanted into the school garden.

All the activities were carried out in a practical and manipulative way, alternating
between the classroom and the garden. The activities implemented in class were developed
in four groups of six schoolchildren each. However, visits to the school garden were
organized according to their availability, as there were usually students from higher grades
using the garden. In addition, the coincidence in the schedule with the presence of a
support teacher was used to carry out the activity with half of the students at a time. The
intention was that students would enjoy natural resources and the outdoors, especially this
year after having suffered enormous restrictions as a result of the pandemic.

2.3. Evaluation

For the learning evaluation of our proposal, we considered the techniques and in-
struments recommended in experiences for formative and shared evaluations in early
childhood education [67]. Thus, photographs and video recordings of the sessions were
collected. In these, the students can be observed carrying out the activities in small groups
supervised by the teacher, whereas the rest performed another task. We also transcribed
both the conversations held between the teachers and the students and the discussions
between students. Moreover, both the children who did not participate in the program
(control group) and the participants in this study were interviewed to compare the acquired
competencies. The questions were agreed upon by all the study authors and were tested
with 3 students to assess their suitability.

The evaluation of the teaching process was conducted through a self-reflection of
the classroom teacher, taking into account the objectives achieved and the difficulties
encountered, thus proposing improvements for future years.
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Table 2. Objectives, contents, and assessment criteria corresponding to the last trimester of the course,
which correlated to the sequence of activities.

Objectives Contents Assessment Criteria

Observe the natural phenomena that occur
in spring.
Name and differentiate the elements of the soil
between living and non-living beings.
Observe and describe plants and
their characteristics.
Identify the life cycle of a plant graphically
and in an orderly fashion.
Acquire habits and attitudes of well-being by
carrying out activities related to nature.
Place importance on reuse through its
effective practice.
Observe and manipulate the objects and
materials present on the soil.
Perceive the similarities and differences
between objects based on their color, shape,
and size.
Experiment with and use different materials to
carry out plastic activities: recycling materials,
thick waxes, paint, papers, dies, stickers,
glitter, colors, patent leather, etc.
Use different basic techniques: remove dies,
paste, tear papers, cut out, draw, color, stamp,
remove and paste, and so on.
Find letters and/or syllables within a word
through a game.
Extend the vocabulary about the soil and
its elements.
Acquire essential norms of communicative
exchange: listen carefully.
Build the notion of quantity of 5.
Start the numerical decomposition of 5.
Exercise the spelling of numbers up to 5.
Begin in the orderly counting of ordinal
numbers up to 5.
Be able to count up to the number 15 in order.
Get started with the numbering and
calculation of 5 units.
Adopt hygiene measures during the
proposed activities.
Respect and take care of the environment and
the elements that compose it.
Explore the soil and the elements found in it
through the senses.
Demonstrate initiative to function
autonomously in the environment.
Acquire autonomy through their activities
and actions.

Observation of the phenomena of the natural
environment that occur in the spring.
Soil elements: living and non-living beings.
Observation of plants and description of
their characteristics.
Identification and serialization of the life cycle
of a plant.
Plant elements found in the soil.
Enjoy doing activities related to nature.
Reuse objects in the construction of
new objects.
Expansion of vocabulary about the soil:
insects, small animals, stones, roots, etc.
Basic rules of communicative exchange:
listen carefully.
Simple techniques of plastic expression:
painting, coloring, removing and pasting dies,
cutting and pasting, decorating, etc.
Materials for plastic expression: thick waxes,
colors, dies, stickers, paint, markers, glitter,
recycling materials, etc.
Importance of letter order:
attention/observation games.
Expansion of vocabulary about the soil:
insects, small animals, stones, roots, etc.
Narration of short stories from a sequence of
images: growth of a plant.
Numbers: quantity, spelling, and
decomposition.
Count to 15.
Initiation to addition.
Exploration of the soil and the elements found
in it through the senses.
Autonomy: actions and activities that they can
now do alone.
Initiative to function autonomously in the
environment.Attention and effort during the
performance of the various activities.
Hygiene and safety measures during the
observation and manipulation of objects and
elements of the environment.
Respect for the surrounding spaces and care
for their elements.

Is able to order a sequence according to
its timing.
Difference between true and false according to
established criteria.
Solve logical series.
Starts with counting ordinal numbers.
Decompose numbers up to 5.
Recognize and identify amounts up to 5.
Identify and practice the spelling of numbers
up to 5.
Is able to count in order up to 15.
Solve simple sums.
Observe the natural phenomena that occur
in spring.
Know the names of small animals that live in
the ground: worms, spiders, ants, etc.
Is able to describe the main characteristics
of plants.
Order the logical sequence of the life cycle of
a plant.
Recognize what elements of plants are in
the soil.
Enjoy activities related to plants.
Recognize the importance of reuse.
Places importance on the reuse of materials.
Experiments with and discovers some
elements that make up plastic language (line,
shape, color, texture, space).
Uses different basic techniques: taking dies,
pasting, tearing papers, cutting out, drawing,
coloring, stamping, taking out and pasting,
and so on.
Experiments with and uses different materials
to carry out plastic activities: recycling
materials, thick waxes, paint, papers, dies,
stickers, glitter, colors, patent paper, etc.
Discovers syllables within a word
through games.
Recognizes the importance of the order of the
letters that make up a word.
Tells short stories from a sequence of images.
Knows vocabulary about the soil and
its elements.
Listens carefully at different moments of
communicative exchange.
Distinguishes and classifies objects based on
their characteristics of shape, color, and size.
Is able to push yourself and pay more
attention during activities.
Shows hygiene and safety skills and attitudes
in observation and exploration activities.
Respects and takes care of the environment
and its elements.
Takes care of and uses the objects and spaces in
the classroom appropriately.
Manipulates and explores the ground through
the senses.
Develops with greater autonomy in
their environment.

3. Results

In the following sections, we differentiate between the students’ productions and the
opinions they expressed during the work in the following stages: (a) seedbed preparation;
(b) plant growth, measurements and data collection; and (c) establishment of final conclu-
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sions by students after analyzing the information. Finally, we analyze the boys’ and girls’
answers to different questions related to the acquisition of basic nutrition skills for this
stage (d) and include the self-assessment of the teacher after implementing the sequence of
activities in class (e).

(a) Seedbed preparation

During the development of the activities, the children were not asked to be silent, but
were free to speak and move around the classroom. However, there were no misbehavior
situations, and the teacher did not feel nervous with this format. Each had individual
material to cut cotton, sow seeds, water and transplant from the seedbed of the group. In
Figure 2 we show images of the students’ scientific work.

Figure 2. Seedbed preparation.

During the assignments, we wrote down the conversations of students and teachers
about the work done. Certain doubts about the influence of light on the germination of the
seeds and which was the most suitable place to place the seedbed were observed. Thus,
Table 3 collects some of these conversations recorded during the development of the activity.

Table 3. Fragments of conversations between the teacher and the students throughout the seedbed
preparation and plant growth of the educational intervention.

Teacher Student

Where do we put it? In the closet
And if you don’t get the light, what happens? Does not grow

What are you doing? Transplanting the pot
And what have you planted there? Lentils

From the information collected in Table 3, we can observe that the students were
expressing their ideas when answering the questions formulated by the teacher, for example,
how the absence of light affects the growth of plants. We verified that the students were
fully aware that they were working with plant seeds (lentils) and, although they may think
that the seedbed will be more protected in a closed space (closet), they also believed that
light was needed for germination, confusing this process with nutrition, a difficulty that
has already been identified in other studies among primary education school students [68].

(b) Plant growth, measurements, and data collection

In the subsequent stages of the work, the students continued working under the
same grouping conditions as in the previous stage. They also had at their disposal the
individual material for watering, transplanting, measuring with a ruler, and collecting data.
In addition, at this stage, they had a table to record the results of the growth of the plants
throughout the days and, in this way, to establish comparisons between the plants of the
same seedbed and the growth of the plants of other groups. Students made measurements
using the ruler, collected data, and wrote them down in a table to compare the plants. In
Figure 3 we show the germination of the seeds and the growth of the plants of some of the
work teams.
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Figure 3. Plant growth.

One aspect of great interest in our work was verifying the need to begin in these stages
of early childhood education with tasks, according to this level, that develop competence
in measuring and recording systematic information. In Figure 4, we show images obtained
in the class on the measurement of plant growth, as well as the recording of growth
information over time.

Figure 4. Plant growth measurements and data collection.

The analysis of the students’ work and the recording of the conversations between the
students and the teacher revealed some interesting aspects about the difficulties in making
measurements and recording the information in tables. In Table 4, we include a selection
of these conversations from the visualization of the videos and the answers collected. As
shown in Table 4, it can be established that the activities promoted the learning of skills
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such as measuring the plants using a ruler, placing the zero at the same point, making
comparisons between the different plants, and relating growth with planting time.

Firstly, we highlight the relevance, as it cannot be otherwise, of the importance of the
measure to be able to specify some colloquial expressions of the students about growth.
These were usually expressed with surprise at the growth, stating terms such as “it has
grown a lot” or “it is very big”, and they claimed the need to have a ruler to assess this
growth and to be able to establish comparisons. In this regard, we also note the difficulties
in using the ruler to make length measurements and, especially, the difficulty in making the
zero of the ruler coincide with the point of origin of the plant in the pot. On the other hand,
we also appreciate the students’ interest in collecting the observed changes in plant growth
in a data table, which allowed us to contrast the data between the teams. The teacher was
very insistent on this aspect and the students generally followed these instructions.

Table 4. Fragments of conversations between the teacher and the students throughout plant growth,
measurements, and data collection in the educational intervention.

Teacher Student

What is the length? 17

Hi Pepe, what are you doing? To size

Have your plants grown a lot? A lot

How much? How high? 11

Well, write on your sheet, have they grown a lot? In how many
days? Then we will look at it on the table. A lot

And how much have your plants grown? Have they grown a lot
or a little?

Well, from last week to today it has been at least 4 cm. Well, write
it down and we will check it later. You planted them after

the others.

Little, up to 9.

(The teacher gives him the rule)
Why is it better inside?

Not like that, it’s
better inside!

(No answer) A 1 and a 3.

And how are your plants? Have they grown a lot or a little? A lot

Much? Let’s see, how much? Take (He gives him the ruler). Put it
like this, here is the zero. Write down that number. (write it)

And how are yours?
Quite large, just like Daniel’s. A little big

It is wet?
Well then add a little more

(While watering) ‘Already
or more?’ No’

(c) Establishment of final conclusions by students after analyzing the information.

Collecting the information obtained with the video recordings of the classes and the
analysis of the conversations allowed us to identify the evaluations that the boys and girls
of our study population made about the diversity of data obtained and how they tried to
justify that diversity of data. In Figure 5 we show some of the students’ drawings once the
tasks had been completed, in which they recreated their images of the work done.

Similarly, in Figure 6, we show other drawings and murals made by students who
tried to summarize the experience. It should be noted that these works reflect the stages in
the growth of plants from the moment they germinate until the end of the data collection
in the classroom, allowing them to order the logical sequence of the life cycle of a plant.

Throughout this stage of the work, we verified the surprise that many of the students
experienced due to the disparity of results found, with respect to the growth of plants.
In Table 5, we show some examples of teacher and student conversations that reflect this
variety of data.
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Figure 5. Drawings of what children had learned using different art techniques.

Figure 6. Poetry (“Inside the red earth, the seed is asleep; with the water and the sun, its little head
will sprout. Little by little it grows, and its trunk becomes strong. It has already filled with branches,
and its leaves are very green”) and time sequence of the life cycle of a plant’s growth.

The students showed surprise when they appreciated that between the seeds that
they had planted themselves, simultaneously in the same container, there were disparate
growths. Others, in addition, also expressed their confusion about the fact that other groups
of students obtained different growths. These ranges in growth, which for scientists fall
within normality, surprised these children for the first time, providing them with an interest
in learning about science. On the other hand, we also identified interesting reflections on
whether or not one’s expectations were met with respect to expected growth. We consider
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that this variety of outcomes not initially expected by students is an important reason to
justify the need for these records of information, even at these very young ages.

Table 5. Fragments of conversations between the teacher and the students on the results obtained in
the work of the educational intervention.

Teacher Student

Well, yours have grown. And many have come out.
You’ve taken good care of them, haven’t you? Mine have grown, but less.

And what happened to yours? Do they all
measure the same? No

And yours? How much?
Well, tell him to lend it to you

Mine have grown a lot!
But if I don’t have any ruler

Who has the tallest plants on this team? Ángela

Finally, it could be observed that through familiarization activities with fruits, veg-
etables, and legumes, the students learned new scientific content and developed research
skills. The children were able to recognize the diversity in fruits, vegetables, and legumes,
the changes that take place in them during their life cycle, and how they interact with the
environment that surrounds them. The teacher recognized the effectiveness of the activities
in motivating the students to acquire knowledge about the environment, as well as in
developing the ability to integrate content from other areas with meaning for the students,
such as counting, reading, writing, and the arts. Therefore, it is considered necessary to
continue with this type of proposal, reducing the use of decontextualized and meaningless files.

(d) Answering the questions included in the interviews.

In Table 6 we present some examples of the responses obtained in interviews with
children from both the experimental and control groups after carrying out the activities. The
interview was semi-structured in order to guide and promote the expression of their ideas.

Table 6. Answers obtained from semi-structured interviews *.

Experimental Group Control Group

Questions 9 Girls, 8 Boys 7 Girls, 7 Boys

Have you ever planted? Yes (17) Yes (7)/No (2)/I do not remember (5)

What have you planted?

Examples: Trees, plants, bulbs, all fruit and all
vegetables, food, seeds, flowers, beans,

oranges, pears, lemons, all kinds of things,
broccoli, onions, tomatoes, black grapes,

kidney beans

Examples: Watermelons, cherry tomato, mint,
strawberry, flower, tomatoes, bananas, seed,

tangerine, orange, apple, lemon, carrot, lettuce,
beans, apple, pear, cucumbers

Where? In the school garden (17), home (6) At home, a family member’s garden,
after-school activity

Why do you think they are planted? Eat (10), grow plants (6), nice garden (2), so
that there are more trees (1)

To catch them and eat them (4), so that they
grow up (2), I don’t know (2), so that my

grandfather can get good (1), for my
grandparents (1), to grow plants (1), so that

they do not break (1), so that they have sisters
and are not alone (1), because it was the first
time (1), to eat them in summer (1), to make
the environment (1), to take them when they

turn yellow and green (1)

Where do the fruits and vegetables we eat
come from?

From the garden (10), from the trees (3), from
the land (1), from the plants (1),

I don’t know (1)

We buy them in a supermarket (3), I don’t
know (2), of the plants (2), of the trees (2), of

the leaves of the plants (1), they arrive in a car
at the store (1), of the orchard (1), from a seed
(1), a flower comes out of the seed, I have not

seen it but I have told you (1)
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Table 6. Cont.

Experimental Group Control Group

Questions 9 Girls, 8 Boys 7 Girls, 7 Boys

And did you like to eat it?

Yes (17)
Examples: cucumber, broccoli, cauliflower,
carrot, apple, watermelon, grapes, banana,

orange, pear, tangerine, strawberry

Yes (14)
Examples: apple, banana, watermelon, nuts,
strawberry, tangerine, orange, carrot, tomato,

grape, peach, salad, pear, persimmon,
strawberry yogurt

Why do you think we have to eat fruit and
vegetables?

To be healthy (6), to be strong (5), not to get
sick (3), because I like it (2), to get older (1), so

that our body is well (1), for desserts (1), to
have vitamins (1), I don’t know (1)

So that we are strong (5), because it is healthy
(5), to get healthy (2), not to get sick (2),

because we get big/grow (2), it is a fruit (1), it
has nutrients that are good (1), to be well (1),

not eat anything bad (1), because they are
good for the stomach (1), because they are

vegetables (1), if we do not eat vegetables we
get fat (1), to eat (1), because they have

vitamins but don’t know what it is (1), because
I am very hungry (1), it is healthier than bad

things (1), so as not to get fat (1), healthy
means that you have to eat it (1)

What do we plant for?
So that later we can eat them (16), so that it
grows (4), so that there are many trees (1),

for the fruit (1)

To later eat it them (6), I don’t know (2), to
have strength (1), to get thinner (1), to get

bigger (1), to grow plants and sometimes come
out with fruits (1), so that they are born

because if not, the flowers would not live in
spring (1)

* The value in parentheses corresponds to the number of children who gave this answer.

The affirmative or negative answers were not counted when the interviewer explained
the answer to the question if any student did not answer. For example, if they did not
answer “Why did we plant?” and the interviewer indicated the answer, the students tended
to agree; however, the answer was not counted. On the other hand, some questions had
more answers than students, when one of them mentioned more than one aspect.

As concluded from the interviews, knowledge is acquired from contexts other than
school, such as the children’s families. The children in our sample expressed ideas as a
result of observation and interaction with the world around them. However, sometimes
these ideas deviated from scientific ideas. The formative intervention through direct
experience with fruits and vegetables led to the development of more scientific ideas about
food competence in early childhood education.

The students from the experimental group, who worked in the school garden, tended
to say that “we go to the garden, we pick up the food, and then we go home and eat it”, a
fact that may have contributed to promoting a greater association between garden care and
the promotion of healthier eating. Some of them said that “each child plants their favorite
fruit in the garden”, which could help them become familiar with more fruits and know
about the tastes of the rest of their classmates. In addition, they recognized that they eat
fruits because “José Antonio (teacher) has given me a mandarin to take home and eat it”.
They also mentioned aspects such as “to plant you have to grow a seed” or “if you eat an
orange that has already left the orchard and has a seed, it may be a seed”, so they already
have knowledge about the plant cycle, since they know about seeds. They recognized the
importance of caring for the environment since “the garden remains beautiful and with
beautiful trees and so when we want to go to the garden the more we go, the more trees
there are. One day we find a plant in a bottle, but it was small, it had not yet been born. It
was dry, nobody took care of it, we took it to class and José Antonio took care of it, so we
poured water on it so that it would grow more and so on. When it grows we leave it in the
garden”. Other times, most students from the control group alluded to facts that they knew
even if they had not observed them. For example, “a flower comes from the seed, I have
not seen it but I have already told you” because these contents were also studied as part of
the training program in this group. Furthermore, in the experimental group there was a
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slight improvement in the association between the plants of the school garden and the food,
undoubtedly influenced by the experience of planting and caring for the plants at school.
In the interviews, the majority indicated that the garden plants had been planted to feed
us and, consequently, the majority related the fruits and vegetables they consumed with
their origin in a garden. However, in the control group, the responses to these questions
presented a greater variety, for example, the selection of “strawberry yogurt” as a fruit they
like to eat, a reflection that this association is achieved to a lesser extent.

In both classes, healthy habits had started to develop, as all the interviewees answered
that fruit and vegetables should be eaten. In relation to the term healthy, they did not know
its exact meaning but they had ideas, such as that certain foods are healthy “because they
are vegetables” or “because I like it”, using concrete rules to classify them, such as the
family they belong to or their own food preferences [25]. In some cases, they mentioned
that “healthy food is rich food and it is for you to have more strength” or that fruits and
vegetables have nutrients or vitamins, but that they did not know their meaning, or simply
that they must eat them because they are fruits or vegetables. These results demonstrate
that food classifications based on constituent nutrients are too abstract for these ages [35].

(e) Teacher self-assessment.

The teacher highlighted the possibility of achieving the objectives of observing nature
and its characteristics from a “scientific” perspective in a very gratifying way for both the
children and himself, since the children were free to choose the activities they performed.
On the other hand, they experienced a lack of materials (a single seedbed for the whole
class instead of one per group), space, time, and human resources. For future years, the
teacher requested the amplification of the material assigned to each group, an increase in
the area of the garden so that it could be used by more students, allowing more time for the
activities to be able to conduct them in greater depth, and the use of a support teacher to
carry out alternative activities with the students who are not in the garden at the time.

4. Discussion and Educational Implications

The problem of childhood obesity, which has been increasing in alarming proportions
in recent years [69], must be attacked in a key setting, the school. Thus, personal experiences
of students regarding the cultivation and care of plants (which they associate with food)
might favor an increased preference for and intake of fruits and vegetables, which may
reduce the risk of chronic disease development associated with diet [48]. In this way, this
work has addressed some of the aspects that must be considered in the educational field
from the first stage of school, such as early childhood education. We present an example of
some activities necessary to promote familiarization with fruit and vegetables, along with
the initial development of certain essential skills required for preschoolers to acquire food
competence. Specifically, the following results should be highlighted:

- In accordance with our first objective of initiating early childhood education students
in the learning of some basic scientific skills, we verified that the development of
competence in food must be carried out throughout the school stage, so it is necessary
to incorporate more activities that address other contents, such as the classification
of foods, the observation of their characteristics, or taste-tasting activities. Due to
the limited intervention that we carried out, we do not intend to generalize our
results to the entire preschool population. However, we did see important differences
between the schoolchildren who followed the designed activities and the control
group of the same age and school. In this way, we consider that the students from the
experimental group began to acquire the basic scientific competences related to plant
foods (observing, measuring, and food competence).

- The identification of difficulties in the development of such competences, as we
established in our second specific objective, needs special attention. According to the
monitoring of the germination and growth of the plants in data tables, we were able
to verify that this was a skill that required greater dedication from the teacher in order
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to ascertain that the task was carried out and to resolve of the doubts that could be
raised. Nevertheless, we consider that it is of great importance for the beginning, even
if it is incipient, of systematic work in this area.

- As has been noted, it was possible to transfer to the usual classroom some of the
basic tasks for the development of these skills. Thus, as a consequence, in relation
to our third more specific objective regarding the care and cultivation of vegetables
and legumes by schoolchildren, we consider it of great importance that educational
centers have a school garden in which activities for preschoolers can be planned,
allowing content related to obtaining healthy foods and the possibility of trying
them, both at school and at home, to be addressed. In this way, the work in the
school garden allowed preschoolers to relate plant food with living beings and their
origin. In addition, the design and implementation of the sequence of activities from
the competence framework allowed us to select content related to food relevant to
children in early childhood education through a vocabulary that is understandable
and appropriate to the child’s cognitive stage. These activities, together with the
promotion of collaboration between educational centers and families, promote the
development of competence in nutrition in early childhood education. On the contrary,
in the control group, some students had difficulties in establishing the origin of plant
foods (“We buy them in a supermarket”), in accordance with results reported by other
international studies [70], whereas this statement was not made by any of the students
in the experimental group.

- Moreover, it is necessary to emphasize that the experience was a success for both the
teacher and the students. Therefore, it has been proposed to extend the implementation
to the rest of the early childhood classes in the next academic years.

Finally, it is worth mentioning current recommendations for influencing children’s
healthy behavior patterns, which suggest acting in various sectors. With regard to food, it
is known that the commercial sector has a great influence on children, so it is essential to
have adequate proposals to educate children in health-related areas. The design of useful
interventions for children between 4 and 6 years of age, which aim to help parents and
educators to positively influence the body weight of young children through adequate
nutrition, requires further consideration and represents an area of fast-growing research.
For future studies, children’s reasoning about food should be explored in depth, especially
their reasoning in regard to ‘healthy’ and ‘unhealthy’ groups [26] and how the concept
of health is developed during the childhood years [25]. Thus, it is of great importance
that educators consider the differences found in the conceptual understanding of health
and nutrition in young children, making it necessary for teachers to base the curricula
on the children’s cognitive development levels. Moreover, people’s eating patterns are
determined by their exposure to certain actions, as well as their own personal choices.
Knowledge, perceptions, and decisions to select a food can have a significant impact on
interventions aimed at changing food intake and preferences. It is necessary to incorporate
activities that allow students to know and become familiar with different types of fruits,
vegetables, and legumes through direct manipulation. In this way, children begin the
development of scientific competence through the teacher’s guidance and the formulation
of appropriate questions.

To summarize, in order to complete the development of food competence, an issue of
great importance for our schoolchildren, multiple approaches that complement the work
carried out in schools are required.

- Parents should be educated on the fundamentals of healthy eating and physical activity
and be involved in school initiatives. Furthermore, schools must educate students
on healthy eating and practical skills to achieve adequate nutrition, developing a
program that reaches homes and incorporates peer teaching. Likewise, it is highly
recommended that fresh fruits and vegetables are available daily, preferably for free.

- It is necessary to encourage daily physical activity, both inside and outside of school.
In addition, politicians should promote initiatives that encourage programs to promote
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employee and family health; establish physical activity facilities in the workplace; modify
the built environment to encourage physical activity; and spread health messages [42].

- The medical community can also collaborate by promoting effective counselling for
families, as well as developing resources to complement this, and governments must
also implement more effective measures than the current self-regulatory systems, in
order to counteract distorted advertising information offered by the media [71].
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