
THE EMBODIED COGNITION IN KINDERGARTEN: A PRE-WRITING 
EXPERIENCE WITH AN EMBODIED AND ANALOGICAL APPROACH 

M. De Simone 
Università di Napoli "Federico II" (ITALY) 

Abstract 
During the last decade, embodied cognition theories have become increasingly influential in science. 
This paper aims at deepening the educational purpose of said theories in the developmental age. First, 
we will focus on the research concerning writing and reading learning processes, then describing a pre-
writing experience in kindergarten that tried to concretely promote an embodied and analogical 
educational practice. Said experience is supported, from a theoretical point of view, both from theories 
that assume a facilitating influence of the sensorial-motor representations established during 
handwriting on the processes of reading and writing, but which also tries to naturally follow the way 
indicated by Butterworth (2007) enhancing the potential of the child, promoting an active, immediate and 
experiential learning that overturns the domination of the didactic discipline on instinctive processes, 
presenting itself as a non-conceptual learning method. 

Therefore, a learning method that, rather than linguistic interaction, focuses on the inner images of mind, 
an embodied mind, which works intuitively and silently (Mehrnoosh & Fusi, 2018). In brief, this 
experience has been implemented with the aim of enhancing a culture of dialogue where educational 
research and professional formation of teachers meet in a circularly virtuous relationship, between the 
academic world and the school world. 
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1 INTRODUCTION: THE EMBODIED COGNITION THEORY 
Educating with the body, especially in the kindergarten, represents an acquired evidence: “Movement 
constitutes the main vehicle with which expressing oneself, communicating and understanding. 
Therefore, the necessity is to develop adequate expressive modalities, so that the gesture becomes 
communication and the game becomes a relationship” (Gomez-Paloma, 2013, p. 74). So, research on 
embodied cognition puts the 'learner body' (Gomez-Paloma, 2013) in the foreground, in educational 
contexts: “There is a movement in progress in the cognitive sciences aimed at giving to the body a 
central role in the formation of the mind. The supporters of the embodied cognition don’t have as their 
theoretical starting point a mind that works on abstract problems, but a body requiring a mind to make 
it work" (Wilson, 2002, p.625). 

The nature of human cognition has represented a fundamental issue in the past of philosophical 
reflections that, in the last decades, particularly thanks to research in the field of neuroscience, have 
been able to receive important clarifications. The core of the current interesting scientific debate is the 
issue of how cognition is independent of the environment or fundamentally "embodied" in it, through our 
senses and our actions. (Markie, 2017).  

Traditionally, it is assumed that cognition involves neuro-cognitive systems, which are different from the 
perceptual or motor brain systems and that in a knowledge encoded in an abstract-symbolic format the 
original information in a specific sense-motor mode is lost (Anderson, 1983; Pylyshyn, 1984; Tyler, 2001; 
Quillian, 1969). 

This kind of vision is challenged by the theory of the embodied cognition, with the empirical support of 
behavioural and neuroscientific studies (Kiefer & Barsalou, 2011; Kiefer & Pulvermuller, 2012). On the 
one hand, said vision proposes a close link between the sensory and motor brain systems, while on the 
other hand there’s the cognition. Cognition and thought, according to this perspective, would be critically 
based on a reintegration of external states, perceptions, internal states, proprioception, emotion and 
introspection, as bodily actions would produce simulations of previous sensory-motor experiences 
(Barsalou et al., 2008), which are often unconscious, but that can be measured with experimental 
neuroscientific or behavioural techniques. 
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As it concerns the research on writing and reading, despite being a manual skill, writing requires the 
acquisition and memorization of sensorimotor programs that seem to be less obvious for the reading, 
which is generally considered as purely perceptive (McClelland & Rumelhart, 1981). The theory of 
embodied cognition seems to consider the latter ability as influenced by writing, whose experience 
appears to be implicitly activated in reading processes. This relationship takes on particular importance 
if we consider the massive use of PCs, smartphones, personal digital assistants (Kiefer & Trumpp, 
2012), tools that have actually supplanted manual writing (Mangen & Velay, 2010). Since the sensory-
motor, tactile, motor and visual experiences, during the manual writing are quite different from the 
typewritten ones or that they use the click of the mouse on the digital devices, such as the request for 
an accurate reproduction of the shape of each letter, while in typing there is no graphic-motor component 
(Kemmerer & Gonzles-Castillo, 2010), it is fundamental to take into account how this epochal change 
in writing habits in the digital age can influence reading performance. 

In this regard, numerous studies during the pre-school age and the adulthood have shown that a manual 
formation to acquire new letters gave rise, compared to a digital formation, to a better recognition of the 
letters in a subsequent test, also improving the recognition of real letters compared to corresponding 
images of them. This outcome shows how manual writing, which richly links sensory-motor 
representations of the letters to their perceptive dimension, subsequently improves the reading 
performance after typing (Kiefer & Trumpp, 2012). 

According to this interpretation, neuroimaging studies have shown how the visual recognition of the 
letters acquired through formative processes of manual writing, activates motor regions of the brain that 
are not activated in typewriting (Hoenig et al., 2008). Like it happens for the acquisition of new concepts 
through a formation that activates sensory-motor experiences able to promote more intense sensory-
motor memory traces that facilitate learning processes (Gallese & Lakoff, 2005; Kiefer et al., 2007; 
Wheelr, Petersen & Buckner, 2000). 

2 METHODOLOGY: AN ‘EMBODIED’ PRE-WRITING EXPERIENCE IN 
KINDERGARTEN 

During the school year 2017/2018 the nursery school of a school complex of the V IC ‘Carlo Santagata’ 
in Portici (NA), carried out an introductive course to writing for 5-year-olds children using an embodied 
and analogical type of teaching [1]. 

The course started from a narration and the theoretical background that guided the experience 
concerned the embodied cognition and the analogical method of Bortolato (2013). Let's briefly see the 
theoretical matrix of the project. We have already described the theory of the embodied cognition. As 
for the analogical method, devised by Bortolato (2016), it is based on the importance of semantic 
processes that, in the educational practices, would be much more immediate, supporting the natural 
process towards successive forms of cognitive maturation, even if it seems obvious to start from the 
bottom, from the semantic processes, the school customs begin with the presentation of the written 
letters, favouring writing exercises, identification the letters, trying to shorten the path of the children 
bringing them directly to writing that, unlike the reading that occurs spontaneously, requires time and 
effort, resulting both reading and writing, skills that travel on separate tracks. Bortolato’s analogical 
method follows the path indicated by Butterworth (2007) in a natural way, enhancing the child’s potential, 
promoting an active, immediate and experiential learning that reverses the domain of the didactic 
discipline on instinctive processes, presenting itself as a non-conceptual learning method that quits the 
linguistic interaction to focus on the internal images of mind that intuitively and silently works (Mehrnoosh 
& Fusi, 2018, p. 262). In order to sightsee an island, we can decide to go back and forth as much as we 
want, but if we want to entirely understand it, it will be necessary to climb a mountain or, if there is any 
mountain, rise up like a bird and contemplate its shape from above. Only from up above it will be possible 
to have a general image that allows to give the right collocation to every detail (Bortolato, 2009). 
Therefore, for Bortolato reading is like the mental calculation in which everyone experiments with 
personal, hidden and creative strategies, while writing is like the written calculation where one must 
follow procedural rules invented by others. 

Reading, mind expands itself by intercepting the word hidden behind graphemes, while if we write by 
hand, the fantasy narrows: if anyone invents his method to read, experiencing the joy of this competence 
that arrives almost fortuitous, writing is the fruit of a great awareness that requires the experimentation 
of the slowness of doing and the constant and careful presence of the teacher. 
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The method to read is neither global, nor analytical, nor syllabic or phono-syllabic, but all together, 
varying from word to word and within the same word, even evolving as we meet the same word 
(Bortolato, 2016). Interesting is the similarity that the author makes between the analogical method and 
the practice that is learned with the tablet method that is an expansion of the mind in all directions, 
involving all the giga of the mind in every moment (Bortolato, 2016). Beyond the specific methodology 
structured by Bortolato (2015), such as the use of a special Abecedario, a tool to learn and memorize 
the letters of the alphabet by simply leafing through the pages of the booklet, helped by the hook images 
that characterize each letter, but which included moments of play and sharing in circle time (the 'circle 
of small talk' that has become a routine in the school complex) with analytical-global and synthetic 
phonetic exercises, as well as the use of Bortolato’s (2015) ‘Pitti’s little story’ [2 ],  what was interesting 
was the path that we could define as 'global' started from the narration of a story (Tab. n.1) [3]. 

Table 1. The story that we used 

A Dot’s story 

A day like many others, a child drew a small black dot. Dot, the little black newborn, knew nothing of 
the world where he appeared and curiously wandered about the white sheet. The little black Dot was 
surprised, in that big world there was no one like him. "Hey! Are you the one who created me? Create 
someone like me! "It's sad to be alone!" He said to the child. 

A small red Dot appeared next to the black one. The little black Dot took the red Dot by the hand and 
showed him all his white world. They ran fast from side to side, leaving red and black trails behind 
them. The small dots stopped to admire those lines that followed each of their movement. Then, they 
began to dance and dance, faster and faster, drawing lines behind them that formed houses, trees, 
lawns, flowers, streets…. While jumping, they gave birth to other small black and red dots. "Now I'm 
not alone anymore!" Said the little black Dot, who was happy to live with his family forever. 

Firstly, motor paths were made with lines and dots drawn on the ground: the children represented lines 
and dots with their bodies, followed traces that they have later reproduced on paper (pregraphisms on 
the motor path). Interesting was the moment of the dictation 'dot and line' (Figure n. 1): each child was 
asked to choose a favourite colour and graphically represent the dictation of the teacher: "dot, line, dot, 
dot, line". 

 
Fig. 1. The dictation 'dot and line' 
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Other exercises asked to the children to reproduce graphic models through manipulative modalities, for 
example by using plasticine. Furthermore, there were exercises in which a thread of wool was given to 
each child, asking to measure the paths traced on the ground with their thread: "How often do you use 
this thread to measure the entire path?" Or they were asked to throw the thread in the air and see what 
shape it took once it fell to the ground, asking them to graphically represent it. Furthermore, the narration 
of the story of a dot was followed through a graphic representation path (see Figure 2): 

 
Fig. 2. Graphic representation of the story 

Other exercises focused about the graphic representation of dots and lines both by using topological 
concepts (See Figure 3) and approaching the representation of images and letters (See Figure 4). 

 
Fig. 3. Working with topological concepts 

1179



 
Fig. 4. From the dot to the picture 

3 RESULTS 
For kindergarten children it is essential that code and meaning are kept together, since those are the 
situations, the meaning, the meanings that make necessary resorting to the code: children are naturally 
curious to know what a writing is, letter, poster or book, what does it mean, and how to communicate 
with a friend, inviting her, perhaps, for a game appointment. In the last decade the embodied cognition 
theories have become increasingly influential in the scientific field. The notion of how sensorimotor 
experience is important for acquiring conceptual knowledge is not a new concept, what probably has to 
be still developed is an embodied cognition refined and advanced that becomes a theory of permanent 
cognition. So, it is fundamental not only to promote research with children, but it is necessary to do it, 
above all, in the area of concept development and language processing, as well as writing and reading 
processes.  

4 CONCLUSIONS 
Those fields are, now more than ever, in the massive digitalization in which we are immersed, 
fundamental to be deepened. Another essential element is the promotion of a widespread culture that 
gives value to the didactics research and to teachers’ professional formation through a relationship, 
between the academic world and the school world, which is circularly virtuous. 

Actually, kindergarten doesn’t have to change its offers that much, as it has absorbed the necessity of 
organizing the day according to the children needs; the important thing is that said offers are re-proposed 
with a conscious and farsighted "direction". They should also be structured so as to develop more 
potential. Including the skills that underlie reading and writing (Degasperi, 2003, p. 23).  

Paradoxically, the other school grades should review some things which are too 'scholastic' and 'too 
precociously aimed at instrumental learning' in favour of solutions that, between continuity and 
methodological discontinuity, respect the learner in his/her entirety and integrated development. 

NOTES 
1 In this regard, we thank the school head Nicola Di Muzio and the head of the complex in Via 

Caportano, the teacher Rita Cuollo. 
2 Among other things, Bortolato’s story of Pitti has represented the "integrating-background" story 

of all the programming for the S.Y. 2017/2018 which had as its main focus the living environments: 
sea, hill, city, mountain, plain. 
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3 It is possible to find the story online, which has been used in various school projects, reflecting 
the important opportunity for teachers to disseminate good practices and to make a conscious 
use of digital media so massively present in our daily lives: 
o Project ‘segni e tracce’ by Calabrese and Cassiani (2012) downloadable from the site of the 

kindergarten of the 2nd Circle of Sassuolo (MO): http://www.scuole.sassuolo.mo.it/ 
o A Dot’s story, downloadable from the site of the "Adele" Equal Infant School in Lainate (MI) 

http://www.maternadele.it/ 
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