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Abstract 
In kindergarten, knowledge of plants and animals is generally proposed using drawings, books or 
puppets; guide characters who through their narratives end up sedimenting an animistic vision of 
reality. Up to 6/7 years, for the child all things are conscious and alive, even those that are motionless. 
This leads children to build false knowledge. In this context, the scientific method acts as an antidote 
against superficial and dispersive attitudes, allowing the construction of interpretative (operational and 
formal) schemes and refining children's skills in order to make them more and more suitable for 
interpreting the world of objects and facts that surround them. In kindergarten an important role is 
played by the attention given to conscious observation and aimed at recognizing the surrounding 
reality. Basing on these insights, an experimental research focused on the distinction between living 
organisms and non-living things has been performed. The aim was to guide children towards an 
interpretation of facts and processes given by biology, which can evolve from naïve knowledge of 
anthropocentric origin, towards more systematized and modelled definitions on relatively stable 
models of thought shared by the scientific community. Moreover, we want to verify the feasibility and 
effectiveness of a teaching proposal for kindergarten which pursued some of the objectives set by the 
Italian National Guidelines for kindergarten, but which internally included also disciplinary contents of 
the teaching science in the successive degrees of education. We also wanted to value the 
effectiveness of the scientific observational-comparative method as a meaningful learning tool; a 
method in which the use of innovative tools and methodologies is foreseen, rarely experimented in this 
degree of education. Facing biological complexity with the desire to explain the implicit dynamics in 
simple living, highlighting a variety of possible interpretations that can be shared between the animal 
and plant kingdoms. The research was carried out in a kindergarten of Padova (Italy), involving 
eighteen 5 year-old children. During the experimental research the children have manipulated both 
living organisms and non-living things and through the observation and subsequent identification of 
similarities and differences they managed to categorize them, creating the first recognition schemes. 
Specifically, we observed several samples taken from the Botanical Garden of Padova and the growth 
processes of animal and plant species. As for the use of magnifying glasses and stereomicroscope 
the activities focused on the analysis of different types of seeds and fruits, while with the microscope 
we analysed slides of plant and animal samples to observe the cells. Regarding the first of the 
objectives that our research was intended to validate, it can certainly be said that the teaching of 
biology can no longer be considered as an exclusive prerogative of higher education levels than that 
of childhood, because the teaching proposal does not only demonstrate its feasibility but also it 
extreme effectiveness. 
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1 INTRODUCTION 
Biology as a discipline has recorded over time a strong increase in knowledge that has given rise to a 
series of specializations, each accompanied by its own methods of investigation. The great amount of 
information and content acquired through the discoveries of the last decades, ended up representing, 
in the field of teaching, a problem for teachers. 

The management of such a vast knowledge, added to a sense of inadequacy widespread in the 
teaching world with respect to the subject, has ended up making the overall vision lose, the unity of 
the discipline itself in favor of its sectorializations. 

Besides the problems that a teacher can face in the teaching of biology, we can also find merits. Chief 
among these is the emotional resonance that his teaching can elicit. 

"To arouse emotional resonance, biology does not need to take care of man directly: it is enough that 
they are living organisms. In fact, even if we are studying organisms that are very distant from us, we 
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will always find hot terms like sex, death, competition ... Naturally, the closer we get to the human 
species, the more the emotional resonances become intense." [1] 

Objectivity and rationality are commonly associated with a knowledge detached from the emotional 
world, able to guarantee apparent objectivity. This clear demarcation is the result of the imposition of 
modern science, which in the past, to claim its veracity and distance from religious faith, has clearly 
separated the rational from the sentimental. 

However, "cold knowledge" is never fully internalized and does not become part of the personal 
heritage of experiences, ending up being forgotten. 

It is therefore very important for any teacher to take advantage of the emotional involvement of the 
learners, especially in nursery and primary school grades, where the coexistence of the two aspects 
can be an added value of the experience. 

Claudio Longo (1998) states that emotional involvement is able to facilitate the interaction between 
different types of knowledge and this connection capacity can be called culture. 

Culture that is also the result of processes of reflection to which biology lends itself daily as only 
biology speaks of ourselves directly or through other living organisms with whom we share so many 
ties. "All the main themes of biology: life cycle, change, birth, death, competition, collaboration ... are 
universal, that is, they can be applied to all living organisms, and therefore also to us” [1]. 

For this reason, the teacher must structure an active teaching in which children become aware actors 
through their own learning process, building and negotiating meanings together with others, not 
limiting themselves to acquiring knowledge that exists somewhere outside the student. 

"The teaching of a scientific discipline like biology cannot ignore the adoption of active methodologies, 
and therefore first of all, a didactic workshop. We also believe it is essential to apply the scientific 
method in any laboratory activity you want to practice in the biological field” [2]. 

This should represent the qualitative discriminator between spontaneous learning, what happens by 
immersion in an environment permeated by information and subjects ready to transmit it, and the 
learning that is obtained at school, an active process of knowledge construction which is the result of 
the subject's action on things and their own mental patterns. 

Maria Arcà says that "the continuous experience of individuals (or species) that are born grow and die, 
that interact with each other and with an environment, that are transformed in life and degraded with 
death, build in the person and in the culture, of the general and powerful cognitive modes. Effective at 
different levels of interpretation of reality” [3]. 

So we wondered how to explain to children in school how to proceed in the recognition and definition 
of what is a living being. In addition to using a dichotomous key that classified and distinguished 
between living organisms and non-living things, we hypothesized that the observation of a life cycle (in 
our case we opted for bean seed germination and monitoring of its growth) could offer hints of analysis 
aimed at identifying the characteristics of a living person. 

The kindergarten privileges practical activities of manipulation and exploration of the materials that 
sometimes results in the realization of laboratory activities, however if it is conceived as a mere 
realization of practical experiences to be carried out by the students they will become “at best, 
unconscious perpetrators, and this has absolutely no significant impact on the acquisition of 
knowledge and skills” [2]. 

As part of my speech, we tried to avoid that the workshop proposals became mere execution of 
deliveries and practical tasks and we hypothesized and implemented the activities together with the 
students to make them real protagonists of the teaching-learning process. Upstream there was clearly 
a design hypothesis, a design we had previously built, but we let the interventions, the perplexities and 
the curiosity of the children redesign and or redefine some experiences, in order to more concretely 
respond to their questions and make them feel actively participate in the creation of the path. 

2 METHODOLOGY 

2.1 The background 
"Animal and plant organisms, observed in their artificial environments and micro-environments, may 
suggest a" model of living "to understand the most basic processes and the variety of ways of living. It 
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is thus possible to bring the attention of children to the insensitive or showy changes that take place in 
their body, in that of animals and plants” [4] 

At the kindergarten, to approach the theme of biodiversity and even before that of the biological 
classification that logically precedes it, first of all it is necessary to be able to identify which are the 
proper characteristics of living beings. The educational research we conducted focused on the 
identification of characteristics common to living beings and the analysis of these aspects starting from 
the observation of the life cycle of plants. 

In the classroom, more than the knowledge of the different phases of the scientific method and the 
specific investigation technique, a series of "scientific attitudes" should be acquired, understood as 
behaviors that can "be derived and stabilized through the progressive acquisition and enhancement of 
a scientific method, in approaching a reality that is not always 'given' but that must be reinvented and 
reorganized in a coherent way " [3].”The different attitudes can develop transversal competences to be 
spent in the different contexts of life of the student, training tolerance, cognitive elasticity, 
collaboration, confrontation and the construction of increasingly structured learning networks.” [5]. 

My didactic research involved eighteen 5-year-old children, from a Italian preschool in the city of 
Padova. The kindergarten methodology recognizes exploration and research among its essential 
characteristics. For this reason, the experiences we proposed, tried to insert the child's original 
curiosity into a positive climate of exploration and research, in which they were activated, comparing 
situations, posing problems, constructing hypotheses, elaborating and comparing explanatory 
schemes - appropriate strategies of thought. We have tried to interpret and value the so-called 
"errors", guiding children to become aware of themselves and their resources, to adapt creatively to 
reality and to know it, control it and modify it to start building their own personal story. 

The methodologies used during the experimental path refer to the socio-constructivist paradigm that 
makes the student active participant within his own learning path and the construction of a learning 
community. Among the methods of investigation that have been used to guide the exploration 
activities of environments and organisms, we find the scientific method and the observational-
comparative method. The management of the intervention was divided into four main phases that 
symbolically trace the progress of the experimental investigation and the scientific method: 

1 Sampling of various materials and first spontaneous classifications. 
2 Detection of previous knowledge and elaboration of hypotheses about living beings. Use of the 

observational-comparative method to distinguish a living being from a non-living. 
3 Experimental phase: verification of hypotheses through laboratory activities to confirm the 

characteristics common to every living being. 
4 Re-elaboration and systematization of knowledge: recovery of the learned knowledge, 

construction of reference schemes for the formulation of theories and definitions. 

The course included 9 classroom meetings and an educational output at the Botanical Garden of 
Padova which opened the experimental path. 

Among the instruments used there are some more traditional and others of a scientific nature. In 
particular, the magnifying lens, the transmitted optical microscope and the stereomicroscope. 

We decided to focus on the use of these tools, because they represent one of the distinguishing and 
distinctive elements of my research project, namely the use of innovative tools and practices at the 
kindergarten. 

2.2 The activities 

2.2.1 The educational output 
We decided to open the experimental path by immersing the children in a place that could act as a 
stimulus for the elaboration of observations useful for structuring subsequent activities. 

Moving around in an environment populated by various kinds of organisms can raise questions about 
their origin and how they work. The choice of a Botanical Garden rather than a farm or a zoo certainly 
depended on my choice to concentrate activities on the plant kingdom. 

The Botanical Garden of Padova counts 1300 species that are part of the exhibition project of the 
garden of biodiversity. That of "the plant and the environment" is a journey through the vegetation of 
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the Earth. The visitor has the immediate representation of the richness of biodiversity on Earth. The 
garden does not tell the planet from the human point of view, or starting from the animal world, instead 
it shifts attention to plant life forms. 

The children sampled natural, living and non-living material (flowers, plants, stones, insects, water, 
Fig. 1) from the Botanical Garden of Padova and formulated hypotheses about the functions of the 
botanical garden and its "inhabitants". 

 
Figure 1. Samples collected from the Botanical Garden of Padova. 

2.2.2 First lesson 
The next lesson, starting from the samples taken from the Botanical Garden and from other natural 
and artificial materials (found inside and outside the school). We organized an exhibition on different 
islands of benches and asked the children to observe them to proceed to a pair of materials. The 
juxtaposition had to be arranged in pairs (we divided the children in two) and the choice had to be 
justified, proceeding with the explanation of the common characteristics that they had identified and 
that they considered important. The activity continued by discussing the spontaneous classifications 
that children had developed, based mostly on morphology (color, shape, similarity, distinction between 
natural and artificial materials). 

2.2.3 Second lesson 
A first classification between living and non-living has been proposed and the children have formulated 
hypotheses about the characteristics common to the two categories. A card was distributed for the 
detection of pre-acquaintances in which the children colored images of living beings and left non-living 
beings in white. 

Subsequently, using a billboard divided in half (between living organisms and non-living things, Fig. 2) 
were proposed a lot of images and each child was asked to place an object, an animal and other 
among the living or non-living explaining the personal motivation that had it pushed. There was a 
comparison between the children of the section to favor the emergence of different points of view and 
in the cases in which contrasting ideas emerged, the image was placed in the center. Starting from the 
doubts that emerged we organized the following activities. 

2.2.4 Third lesson 
Taking up the billboard of the previous time, we asked the children to agree and systematize the 
characteristics that they deem proper of living beings, even starting from an observation of 
themselves, immediately classified as living beings. A list of distinctive physiological functions was 
drawn up. Among the new characteristics of living beings that emerged from a comparison with the 
vital functions of man, children have identified birth and therefore reproduction, nutrition and growth 
understood as transformation. We have collected their ideas and focused, from time to time, on one of 
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the identified characteristics. To check if their hypotheses were correct, we were guided by a question 
"How could we do to see if a ... is a living being? 

 
Figure 2. Bilboard used for the first subdivision between living organisms and non-living things. 

2.2.5 Fourth lesson 
Children have identified growth as a characteristic of the living world. So, we decided to show them 
some videos that, using time-lapse photography, allowed them to quickly observe the growth of more 
plant and animal species (tomato plant, cats, children, flowers, the evolution from caterpillar to 
butterfly). At the end of the observation we asked them to tell me what they had observed and to make 
a comparison between the different species analyzed. What are the differences and what are the 
similarities identified in the growth processes? 

In this way it was possible to begin to introduce the concepts of growth and evolution, also identifying 
plants as living beings. While for men, animals and plants children had not had great difficulty in 
identifying them as elements of the living set, for many the seeds, leaves and fruits represented a 
world of their own compared to plants. Therefore, we decided to explore with them different types of 
seeds and then structure a laboratory activity that included the observation and practical 
experimentation of sowing beans in different conditions. This experience had the objective of 
observing and analyzing the life cycle of a plant species, investigating its physiological functions and 
needs; finally arriving at a systematized classification of vegetables as living. 

2.2.6 Fifth lesson 
Regarding the testing of seed varieties and the observation of their presence in fruit and vegetables, 
children were given samples of tomato, orange, strawberries, avocado and pomegranate and bean 
pods. The children dissected the fruit and vegetables and looked at different types of seeds. Several 
questions have emerged, among these: "where does the seed come from? Is it born by itself or from 
the plant?" "Is the seed a living being? 

2.2.7 Sixth lesson 
Leading questions will open the lesson: "How to do to see if the seed is a living being?" We are living 
beings, what do we need to live? What are our needs? Among the most important features, the need 
to eat and drink emerged. 

What do we eat? And the animals? And do the plants eat? 

We analyzed the nutrients and the different types of feeding of men and animals (distinguishing 
between herbivores and carnivores) and we addressed the concept of autotrophic and heterotrophic 
organism. We simply explained the phenomenon of chlorophyll photosynthesis and new questions 
emerged: "What then does the plant need to grow?" Starting from the hypotheses of children, seeds 
were placed in different conditions to control what were the characteristics that determine their growth. 
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Starting from the children’s hypothesis we have placed the seeds in 4 different conditions: 

1 presence of water and light 
2 presence of water and absence of light 
3 presence of light and absence of water 
4 absence of water and light 

2.2.8 Seventh and eighth lessons 
In the following lessons we discussed the concepts of birth, reproduction and death following the 
growth path of our plants, analyzing the changes that occurred at each stage. What do we observe? 
Does the same happen in the case of animals? 

The concept of reproduction has been treated more covertly in the animal world, but the concept of an 
egg cell has emerged: the egg from which the chick is born as well as "from the little belly of the 
mother we were eggs". Death was finally considered as the natural end of a life cycle. 

Birth, growth, nutrition, reproduction and death were addressed as phases of the life cycle of the bean 
plants. The logical continuation of the path required to explain to children what chlorophyll 
photosynthesis consisted of and to consider the distinction between autotrophic and heterotrophic 
organisms. Faced with the explanation of the phenomenon, supported by the systematic observation 
of the bean growth process, with their observations children have shown that they understand how 
autotrophic organisms, more specifically photoautotrophs such as plants, are able to feed themselves 
using only simple inorganic substances, and the sun as an energy source. 

2.2.9 Ninth lesson 
In the last lesson the children were asked what the living beings were made of. the reflections followed 
a spontaneous distribution between the internal and external structures. For example, they recognized 
the similarity between the blood flowing inside the animals and the chlorophyll inside the plants and 
the similarity between the human skin and the peel of the fruits. 

The input provided by a brainstorming related to such a wide driving question, could have led to the 
creation of new routes and workshops in the future, but my final goal was different. As a conclusive 
phase of the journey we wanted to make children identify a new characteristic common to every living 
being: the cell as a structural and functional unit of all organisms, as a necessary condition for an 
entity to be classified as living. The concept of cell has been taken into consideration only at the end of 
the experimental path, without analyzing its composition but identifying it as a distinctive and common 
element among all living beings. Eukaryotic cell was spoken of, distinguishing between animal and 
plant cells and a distinction was made between unicellular and multicellular organisms. 

The activity started from the observation and progressively closer representation of a plant species 
and an animal species (leaf of a bean-human plant). First with the magnifying glass, then with the 
stereoscope (Fig. 3) and then with the microscope. A card we built guided the documentation activity. 

2.3 The assessment 
In the final stage, a collective discussion was proposed regarding the entire path, asking the children 
the question "What is a living being?" 

From the answers that emerged, comparing the preconceptions detected at the beginning of the 
project, we realized that there was an increase compared to the characteristics and vital functions 
recognized by children as distinctive of living organisms. Among the new features recognized by 
children, we find the cellular composition and the life cycle as living beings. 

The evaluation of learning was configured as an authentic evaluation, which was not exhausted in the 
elaboration of a product and in the attribution of a vote but it focused on the process that led to 
obtaining that product. 

In this case the product was not of a material order, but linked to the maturation of a metacognitive 
skill that could be transferred to the disciplinary learning of the next grades of education in which their 
growth path will be involved. However, at the end of the course we decided to propose again to the 
children, the card used to detect the pre-acquaintances about the discrimination between living and 
non-living. The results were more than satisfactory, since the error percentage was drastically reduced 
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compared to the beginning of the path and each choice was supported by conscious motivations 
verbalized by the children. 

 
Figure 3. Observation of plant samples with a stereomicroscope. 

3 RESULTS 
Regarding the development of the goals of competence: 

"Carefully observe his body, living organisms and their environments, natural phenomena, noticing 
their changes" 

"It observes groups and sorts objects and materials according to different criteria, identifies some 
properties" we think the results are extremely satisfying. 

The children took an active part in class discussions and were flexible in re-structuring learning. 
Whenever new reference content was added this required a questioning of what they had learned up 
to that point, confirming or refuting the hypotheses formulated. 

All have been able to move easily in the use of the observational-comparative method and we believe 
they have developed a critical observation capacity that can be transferred as a transversal 
competence in each sector. 

The children also showed that they learned with enthusiasm and they had internalized the disciplinary 
contents proposed in the didactic planning; disciplinary contents that are usually dealt with in the later 
grades of education, but which have not created particular difficulties for children in the kindergarten. 
The laboratory method and the practical experiences proposed have certainly supported the process 
of acquiring knowledge, without falling into abstract precocisms, difficult to master for 5-year-olds 
children. 

4 CONCLUSIONS 
In the World and European scene, many studies analysed what are the most significant approaches to 
improve the learning [6-26]. Nevertheless, it was found that these practices aren’t used in the Italian 
school. 
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The goal of my research was to verify the feasibility and effectiveness of a teaching proposal for 
kindergarten aimed at teaching Biology, which pursued some of the objectives set by the National 
Guidelines for the school, for kindergarten, but which included internally also the disciplinary contents 
of the teaching science in the successive degrees of education. We also want to value the 
effectiveness of the scientific observational-comparative method as a meaningful learning tool; a 
method in which the use of innovative tools and methodologies is foreseen, rarely experimented in this 
degree of education. The proposal of concrete activities allowed the children to acquire a first 
awareness of one of the fundamental themes of Biology: the characteristics of living beings. The use 
of laboratory practice represents an important possibility for the entire learning process, because 
experience is the primary engine for the construction of knowledge. 

Maria Montessori believed that education in the school should give the child "motives for activity, and 
at the same time knowledge that interests him" because "the child, who is the greatest spontaneous 
observer of nature, undoubtedly needs to have at his disposal material on which to act " and she said 
also that "caring for living beings is the satisfaction of one of the liveliest instincts of the child's soul. 
Therefore, it is easy to organize an active service of plant care" [27]. 

The laboratory practice, in direct contact with the objects of investigation and the contents proposed 
by the teaching unit, certainly represented the added value of this experience. The use of the 
laboratory has made it possible to activate a series of mental dispositions and emotionally engaging 
situations, for which the teaching-learning process was not only more enjoyable but also more 
performing. In children, reflection can arise as an individual path and this ability becomes even more 
productive if it becomes collective, becoming a group discussion. 

"The discussion was often seen as the main tool of active teaching" [28]. 

The research was supported using the comparative observational method, based on the observation, 
description and comparison between objects, processes and relationships, without which it would not 
have been possible to obtain such satisfactory results. 

This method embodies a high potential, which can be spent at any school level, even in childhood. 
Observation is an easily applicable activity, but not for this, didactically less qualifying. Indeed, it is "an 
excellent way to bring students closer to the biological world” [2] encouraging the development of a 
founding competence, "conscious perception" [2]. 

The application of the observational-comparative method, associated with the use of scientific 
instruments such as magnifying lenses, the stereomicroscope and the transmitted light optical 
microscope, has made the process of acquiring knowledge more structured and mature, differentiating 
itself from more traditionally proposal, conducted in kindergarten. 

Sowing is one of the cornerstones of kindergarten, but it usually focuses on identifying water and light 
as the needs of the plant to ensure its growth. Asking questions about his physiology, metabolism and 
cellular composition, represented a step forward compared to the traditional experiences proposed in 
Italian teaching. 

We think that the evolution of the children involved in the didactic intervention can be summarized as 
follows: they were simple observers and explorers of nature and now they are "little scientists" capable 
of asking authentic questions and structuring experiences to offer answers to themselves and to 
others. 
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