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Abstract

We would like to present research based on a  sample of 235 children from the ages of 3 to 6 years old, carried out in the nursery schools of Campobasso, a town in the southern central part of Italy. A careful examination of the data indicates that education has a fundamental role in the development of spatial intelligence -  which is the specific cognitive code for geography. Indeed, with suitable didactic activities, it possible to strengthen pupils’ orientation and representation “categories”, and so improve their capacity for learning geography during primary school.
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Introduction

Analysis of the different pre-disciplinary aspects of a subject allows us to re-discover the sense, as well as to research, the objects of epistemology. Such research is also useful from an educational point of view. 

Geography is concerned with human activity and our relationship with the “earth”. This is the pre-disciplinary dimension of geography and it is the basis of  spatial intelligence, which is the cognitive code for understanding  geography, studying languages and  consciously living out an awareness of our interaction with the earth. Spatial intelligence is a combination of various abilities: to visually perceive the world, to perform transformations based upon one’s initial perception, and to recreate aspects of one’s visual experience. These abilities are important for survival in an  environment where one moves and explores. Thought patterns or graphs are a valuable aid in this process. Representation through drawing is the result of cognitive mapping. There are two very important aspects of spatial intelligence: orientation and representation.

According to Gardner, spatial ability is not only the universal capacity to make one’s way around an intricate environment, but also the capacity to conjure up mental imagery and transform it, to produce a likeness through the use of graphics. Nevertheless, children, (as well as adults), can easily move using landmarks as guides, yet they do not seem able to report or transcribe what they can demonstrate through possession of knowledge (Gardner,1983).

Gardner considers spatial intelligence as an amalgam of abilities, while Gaughran and Thurstone broke it down into different components (Gaughran, 2004). It is correct, however, to consider spatial intelligence as a relationship of cognitive abilities and practice.

The use of space, movement and  exploration are the factors of orientation. These experiences help gain cognitive mapping abilities. Representation through drawing is the explication of the mental maps. However, the relationship between the cognitive cartography and spatial explorations is not granted.  In fact, several authors (Liben,1981; M. Pontecorvo & C. Pontecorvo,1986), differing from Piaget ( Piaget & Inhelder,1947), demonstrate that there is a connection between spatial ability and representation, but it is not automatic. The crucial point is that the relationship between orientation/representation is difficult to explain and prove.

Another issue is the connection between spatial intelligence and geography; Gardner et al.  consider spatial intelligence to be, obviously, the basis of the visual arts, but not linked to any specific matter. In reality, the orientation/representation skills are the cognitive code for learning geography, reading and landscape planning. If spatial intelligence conveys a sense of the whole, geography studies the environment as a system. If the specific language, which represents an entire territory and its parts, is cartography,  then representation is its  preliminary ability.

The development of spatial intelligence is important for geography, as it is the specific methodology for educating in this subject. It deals with: the methodology for living with an awareness of our relationship with the environment, having a knowledge of territory, and reinforcing the importance of geography in our society. Orientation is necessary to live in a spatial environment and to perceive images of the world, representation is necessary to make maps, photos, and descriptions therefore the two abilities develop cognitive mapping skills and the specific capacity to understand the surrounding geographical environment and to study it.

The relationship between orientation/representation is very important and research has proved their close connection and the consequence of this for teaching geography. Indeed, the function of  education in the development of spatial intelligence, as a specific code for geography, was the starting hypothesis of this work.

Results and discussion

The research was based on a sample of 235 children, aged 3 to 6 years old, drawn from the nursery schools of Campobasso, a town in southern central Italy. 

A knowledge of the starting levels of children, to accomplish didactic activities and to evaluate their utility, were the aims of the study. Twelve indicators, as prerequisites, were selected, which are fundamental abilities of spatial intelligence and which contribute to the two essential factors of orientation and representation. 

The indicators were as follows:

1) Cover simple routes

2) Explore and observe 

3) Creatively use objects in a spatial framework

 4) Take interest in exploration

 5) Freely  order objects 
 6) Put them in order of largeness, height, length 
  7) Count  objects

 8)  Measure

 9) Locate objects:  far – near

10) Draw simple routes

      beyond-behind, top-bottom

11) Recognize spatial relationships

12) Use the symbols for drawing

 Items 1-4 were suitable for children of three years of age, 5-10 for four-year olds, and 11-12 for children five years of age. The teachers checked for the possession of these prerequisites through  observation of  the children’s behaviour  and simple tests.

The children should have these requisites when they study geography in primary school. These standards are also valid for the skills of spatial intelligence. The test results relative to pre-requisites 1, 2, 9, 10 are graphically represented in figs 1-4.

In fig.1 it can be seen that 73% of the sample chooses direction autonomously and covers the routes as indicated, whilst  21%,( i.e. the youngest), move with  difficulty.

Fig.2 illustrates that the skill of exploration does not coincide with the sense of  direction, in fact 37% had to be helped by the teacher.

Fig. 3 shows the results relative to a sample of 165 children being four/five years old, who  have already attended one year of school. As is evident from the plot, these children are able to locate  the objects and their position without any problem.

However, in fig.4, the same 165 children are not able to draw the routes as indicated. Indeed, only  41%  can make a simple representation, 47% try to make one, and 12% do not attempt to make a representation. 

The pupils are able to take their bearings and localize the elements, their capacity for representation however, is uncertain.  We should bear in mind that the experience of exploration  and that of representation are not to be considered as separate activities . It is an integral part of orientation since the ability to draw  strengthens the ability for cognitive cartography.  

The pupils who are five years old have difficulty representing routes, because specific didactic work was not foreseen by the teachers, thus the development of spatial intelligence is partial. Consequently, without representation capacity,  the pupils will not be able to use and make maps or plan territory. The results of the sample under investigation indicates that suitable didactic activities improve the relationship orientation/representation and the development of spatial intelligence.

The teachers organized spatial experiences by using routes of exploration in the schools, in neighbourhoods, and in the town. Each didactic activity consisted of a direct exploration and reflection through the sketches. Finally, the teachers checked the results of the activities  through report-cards of observation. Each classroom  took part in two activities.

The indicators were as follows:

1) cover organized routes

2) select relationships between elements in the area of the activity 

3) explore the area of the activity

4) follow the drawing as indicated

5) represent in the drawing elements/objects of spatial activity.

The results of  the report-cards of all the classrooms are reported in plots of figures 5-9.
Fig 5 illustrates that all of the 235 children took part in the first activity; these routes were more complex than those organized for prerequisite 1,  but the results are satisfactory because the pupils were guided  by the teachers.

In Fig.6 one can see that the children are able to select relationships among the spatial elements: this skill requires pre-requisite 9. Indeed, they located elements and recognized their connection. At this level exploration is fundamental to move, perceive and mark elements. The pupils perceived various spatial activities as an overall vision.

Fig.7 indicates that the second experience improved the skills of the children in the sample: almost all took part with more sureness, in moving and observing the spatial context,  than they did in the first activity.
In Fig. 8, where the pupils’ sketches are reported, it is evident that this skill improved due to the  direct connection with exploration. All children, including the youngest, completed the drawings and only 22%  had some difficulties. Indeed, 76% were precise in their work.

The sample as shown in Fig.9, was able to reproduce elements and objects, the youngest pupils only some elements; the drawings describe the activity of both the whole system and  each of its parts.

Conclusions

The research results demonstrate that two important factors of spatial intelligence, i.e. orientation/representation, can be developed using suitable didactic strategies. The relationship between orientation/representation is evident by analysing the drawings as a result of explorations. Observation improves the ability to cognitively map and relative drawing skills. Didactic activity develops the capacity for exploration, localization and analysis of spatial elements, improving cognitive mapping and relative drawing skills. Specific teaching activities are necessary to emphasize spatial abilities. With a suitable syllabus all the children took part in  experiences and were able to draw.

The experiences, namely exploration of the surrounding space and reading and planning of maps in nursery school, encourage learning geography in primary school. Therefore, spatial intelligence is the specific cognitive code of geography; without it, learning is mnemonic, it is not useful in everyday life and does not become an integral part of people’s thought processes. Its development aids geographic studies and can help to overcome apathy as regards the surrounding environment. Elisabeth Bloom and L. Jean Palmer-Moloney have pointed out that geography focuses on the use of spatial intelligence and they have shown that Geographic Information Systems (GIS) utilization improves it (Bloom & Palmer- Moloney, 2004).  On the basis of our results, it seems evident that adequate didactic activities in nursery school may be, in the following years, an effective tool to make the teaching of geography  by means of GIS. Geographers must consider this code more than others, if geography is to consist of the discovery and description of the world.

Figure captions

Fig.1 

Statistical treatment of data on a sample of 235 pupils. Percentage of results to prerequisite 1 (see text).

Fig.2 

Statistical treatment of data on a sample of 235 pupils. Percentage of results to prerequisite 2 (see text).

Fig.3 

Statistical treatment of data on a sample of 165 pupils. Percentage of results to prerequisite 9 (see text).

Fig.4

Statistical treatment of data on a sample of 165 pupils. Percentage of results to prerequisite 10 (see text).

Fig.5 

Statistical treatment of data on a sample of 235 pupils. Percentage of results to indicator 1 (see text).

Fig.6 

Statistical treatment of data on a sample of 235 pupils. Percentage of results to indicator 2 (see text).

Fig.7 

Statistical treatment of data on a sample of 235 pupils. Percentage of results to indicator 3 (see text).

Fig.8 

Statistical treatment of data on a sample of 235 pupils. Percentage of results to indicator 4 (see text).

Fig.9 

Statistical treatment of data on a sample of 235 pupils. Percentage of results to indicator 5 (see text).
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										Il parco giochi		31										Non risponde		1

										I negozi		48

										La farmacia		45

		Come è la tua casa						Fai qualche breve percorso da solo ?

		Grandissima		15				Si		28

		Grande		72				No		70

		Piccola		11				Non risponde		2

		Esegue  semplici percorsi nello spazio(aula/scuola)												Partecipa con interesse ad esplorazioni

		Si		73										Si		48

		No		3										No		9

		Parzialmente		21										Parzialmente		43

		Nulle		3

		Usa in modo creativo oggetti e spazi dell’ambiente												Raggruppa oggetti(disegni, persone)in base a criteri dati(forma,  colore..);

		Si		48										Si		72

		No		15										No		4

		Parzialmente		37										Parzialmente		24

		Esplora e osserva												Confronta e ordinare oggetti per grandezza, lunghezza, altezza

		yes		55										Si		50

		no		8										No		5

		partially		37										Parzialmente		45

		Conta oggetti e valutarne la quantità												Compie misurazioni

		Si		53										Si		30

		No		10										No		19

		Parzialmente		37										Parzialmente		51

		Localizza oggetti, persone nello spazio discriminando lontano, vicino, davanti, dietro, sopra , sotto												Rappresenta semplici percorsi

		Si		76										Si		41

		No		9										No		12

		Parzialmente		15										Parzialmente		47

		Individua relazioni logiche e spaziali; formula ipotesi												Usa simboli per registrare le esperienze.

		Si		44										Si		57

		No		7										No		3

		Parzialmente		49										Parzialmente		40
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Foglio1

		Dove vivi?				Cos'è per te				Cosa Conosci del tuo quartiere ?						Dove si trava la scuola ?						Come raggiungi la scuola ?

		Precisa Localizzazione		79		Un paese/una città		71		La Chiesa		46				Precisa Localizzazione		73				A piesdi		18

		Non so		18		Non so		24		Il bar		32				Non so		23				Con l'auto		48

		Non Risponde		3		Non Risponde		5		La scuola		54				Non Risponde		4				Con L'autobus		33

										Il parco giochi		31										Non risponde		1

										I negozi		48

										La farmacia		45

		Come è la tua casa						Fai qualche breve percorso da solo ?

		Grandissima		15				Si		28

		Grande		72				No		70

		Piccola		11				Non risponde		2

		Esegue  semplici percorsi nello spazio(aula/scuola)												Partecipa con interesse ad esplorazioni

		Si		73										Si		48

		No		3										No		9

		Parzialmente		21										Parzialmente		43

		Nulle		3

		Usa in modo creativo oggetti e spazi dell’ambiente												Raggruppa oggetti(disegni, persone)in base a criteri dati(forma,  colore..);

		Si		48										Si		72

		No		15										No		4

		Parzialmente		37										Parzialmente		24

		Esplora e osserva												Confronta e ordinare oggetti per grandezza, lunghezza, altezza

		Si		55										Si		50

		No		8										No		5

		Parzialmente		37										Parzialmente		45

		Conta oggetti e valuta la quantità												Compie misurazioni

		Si		53										Si		30

		No		10										No		19

		Parzialmente		37										Parzialmente		51

		Localizza oggetti, persone nello spazio discriminando lontano, vicino, davanti, dietro, sopra, sotto												Rappresenta semplici percorsi

		yes		76										Si		41

		no		9										No		12

		partially		15										Parzialmente		47

		Individua relazioni logiche e spaziali; formula ipotesi												Usa simboli per registrare le esperienze.

		Si		44										Si		57

		No		7										No		3

		Parzialmente		49										Parzialmente		40
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Foglio1

		Dove vivi?				Cos'è per te				Cosa Conosci del tuo quartiere ?						Dove si trava la scuola ?						Come raggiungi la scuola ?

		Precisa Localizzazione		79		Un paese/una città		71		La Chiesa		46				Precisa Localizzazione		73				A piesdi		18

		Non so		18		Non so		24		Il bar		32				Non so		23				Con l'auto		48

		Non Risponde		3		Non Risponde		5		La scuola		54				Non Risponde		4				Con L'autobus		33

										Il parco giochi		31										Non risponde		1

										I negozi		48

										La farmacia		45

		Come è la tua casa						Fai qualche breve percorso da solo ?

		Grandissima		15				Si		28

		Grande		72				No		70

		Piccola		11				Non risponde		2

		Esegue  semplici percorsi nello spazio(aula/scuola)												Partecipa con interesse ad esplorazioni

		yes		73										Si		48

		no		3										No		9

		partially		21										Parzialmente		43

		absents		3

		Usa in modo creativo oggetti e spazi dell’ambiente												Raggruppa oggetti(disegni, persone)in base a criteri dati(forma,  colore..);

		Si		48										Si		72

		No		15										No		4

		Parzialmente		37										Parzialmente		24

		Esplora e osserva												Confronta e ordinare oggetti per grandezza, lunghezza, altezza

		Si		55										Si		50

		No		8										No		5

		Parzialmente		37										Parzialmente		45

		Conta oggetti e valutarne la quantità												Compie misurazioni

		Si		53										Si		30

		No		10										No		19

		Parzialmente		37										Parzialmente		51

		Localizza oggetti, persone nello spazio discriminando lontano, vicino, davanti, dietro, sopra , sotto												Rappresenta semplici percorsi

		Si		76										Si		41

		No		9										No		12

		Parzialmente		15										Parzialmente		47

		Individua relazioni logiche e spaziali; formula ipotesi												Usa simboli per registrare le esperienze.

		Si		44										Si		57

		No		7										No		3

		Parzialmente		49										Parzialmente		40
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