ANALYSIS OF THE DATA

1. Making a sketch map of the home - school itinerary 

All the participants, with the exception of one Va class child, who did  not draw the route, performed the task without any difficulty.

Individual differences in drawing ability and style produced a wide range of different sketch maps drawn by the children. Nevertheless, it was possible to lay down a set of quantitative measures to describe the key elements used as criteria in the analysis of previous research (Golledge et al., 1992). The routes drawn by the children were compared with the real itineraries in order to check their correctness vis-à-vis orientation and structure. Also the number of places included in the sketch map of the journey were taken into consideration.

1. Orientation of the route. Since the route drawn by the children ended at the school, which was marked on the A3 sheet used for the test, the analysis of the orientation of the route was based on the home, which was taken as the starting point. The location of the home as indicated by the child was compared with its true position according to its top/bottom and right/left laterality. A classification erroneous=1/correct=2 was used in order to code both types of laterality. The orientation based on the starting point could thus be described by a point score of 4 (both lateralities correct), 3 (one laterality correct, the other erroneous) or 2 (both lateralities erroneous). Further information concerning orientation was obtained from the comparison between the route drawn by the child and the real route, obtained by reversal/rotation. Also this variable was coded using a classification presence of rotation/reversal =1, absence of rotation/reversal=2. The variable  orientation could thus have a discrete value between 6 (maximum) and 3 (minimum).

2. Structure of the route. The route drawn by the child was compared with the real route as far as proportionality among the different segments and the number of corners was concerned. Each of these variables was coded using a classification erroneous=1/correct=2. The variable structure could thus have discrete values between a maximum score of 4 (the proportionality of the itinerary segments was respected and the turnings indicated were correct) and a minimum of 2 (the proportionality of the itinerary segments was not respected and the turnings indicated were not correct).

3. Places included by the children in their itinerary were coded by assigning a score of 1 for each place indicated. The performance of each child with respect to the sketch map of the home – school itinerary was described by the total itinerary variable obtained by summing all the points obtained for each variable: orientation, structure and places added. 

Figure 3a, 3b, 3c show some examples of sketch maps drew by children.

The role played by the way the children travelled along home - school route, their age and gender, compared with each of the variables used to describe the sketch map, was analysed by one way ANOVA.

Table 2 shows the results of the statistical analysis of the data obtained for the sketch map 

drawing compared with the way the children travelled along the home - school itinerary. 

The overall representation of the home - school itinerary (variable total itinerary) was significantly better in children who do the journey on their own (F(2, 44) = 10.493, p<0.05) 

compared with those who are accompanied by an adult, on foot or by car. Children who go to school on their own orient the route more correctly than those who are accompanied (F(2, 44) = 8.213, p<0.05) and no significant differences are observed between those who are accompanied by an adult on foot or else by car. Compared with the structure of the sketched route, children who walk on their own, or with other children or accompanied by an adult obtain better results than those driven by car (F(2, 44) = 6.812, p<0.05). Lastly, children who go to school on their own include a larger number of extra places than those who are accompanied by an adult, on foot or by car (F(2, 44) = 4.831, p<0.05).

The children' age has no significant influence on their representation of the route. On the other hand, significant gender-related differences were found for total itinerary (F(1, 44) = 4.514, p<0.05) and orientation of  the itinerary (F(1, 44) = 7.516, p<0.05), with boys performing better than girls.

Reading a blank map of the quarter 

The ability to read a blank map of the quarter by locating significant environmental components on it was assessed by comparing the positioning of the landmarks made by each child on the map with their real location. 

The difference between the real location and that indicated for each landmark was measured in centimetres. The total of these difference in absolute values was divided by the number of landmarks attached, thus obtaining the mean distortion vis-à-vis the real position (variable landmark location distortion). In  this case the best performances were associated with the lowest scores.

The places added to the blank map were coded by assigning a score of 1 for each place marked on the map by each child.

The siting of landmarks on the map was related back to the possibility or impossibility for the child to reach them autonomously. This variable, called landmarks and autonomy, was coded using a classification place reached autonomously=2, place not reached autonomously =1. Also the children's responses versus the possibility they had of going on their own to play outside with their friends was coded using a binary classification (yes=2/no=1).

The influence on the variables identified landmark placement distortion, places added, and landmarks and autonomy of the way the children travelled from home to school, their age and gender was analysed using a one way ANOVA. The effect of modality, sex and age on the variable playing outside was analysed using Chi2. 
Tables  3 and 3a show the results of the statistical analysis of the results obtained in reading the blank map of the quarter versus the way they travelled along the home - school itinerary.

Children who  go to school on their own or with their peers perform better with regard to landmark placement distortion (F(2, 45) = 13.425, p<0.05). Examination of  the variables places added and landmarks and autonomy reveals some significant differences (places added F(2, 45) = 7.339, p<0.05 and landmarks and autonomy F(2, 45) = 14.881, p<0.05) between the performance of children who go to school on their own or by car and those who are accompanied on foot. Furthermore, children who go to school on their own are more likely than the other two groups to be allowed to go and play outside with their friends ((2 (2, N=46)=9.824, p<0.05). 

Age has no significant influence on the dependent variables tested, while it usually has a significant effect, in the favour of boys, on the possibility of going and playing outside with one's friends ((2 (1, N=46)=4.572, p<0.05) and on the correctness of landmark placement on the map (F(1, 45) = 4.738, p<0.05). 

[image: image1.jpg]Freedom of Movement and Environmental Knowledge in Elementary School Children

Railway line

omi Swer ey I
& Crossroads

—
T

crossing  pizzeria

Street

Zebra
crossing

School

Zebra

Stationer's shop g

Friend's home

Street

Interquarter main road
The real iinerary
S —— -
2o M ENes
/& School "\EJ





Figure 3. Sketch maps of the home - school itineraries and actual itineraries. Figure 3a. Boy aged 10 years and 6 months who goes to school on his own and his actual itinerary. Figure 3b. Boy aged 10 years and 2 months accompanied to school on foot by an adult and his actual itinerary. Figure 3c.  Boy aged 10 years and 3 months who is driven by an adult to school by car and his actual itinerary.



Drawing the home - school itinerary on the map
The routes drawn by the children on the blank map of the quarter were compared with the real routes in order to evaluate the correctness of orientation and structure.

The orientation of the itinerary was evaluated by analysing both the starting point, which coincided with the home (home orientation), and the placement on the map of the route drawn (route orientation). The true position of the home was compared with that indicated by the child on the map and the distance between the two positions was measured in centimetres. Further information on the orientation of the itinerary was obtained from a comparison between the route actually followed and that represented versus its reversal/rotation, and coded according to a binary classification.

The structure of the itinerary drawn by the child was analysed with respect to the proportionality between the various different segments and the number of turnings. Each of these variables was coded using a classification erroneous=1/correct=2. Therefore the variable structure could have discrete values lying between a maximum score of 4 (the proportionality of the itinerary segments was respected and the turnings indicated were correct) and a minimum of 2 (the proportionality of the itinerary segments was not respected and the turnings indicated were not correct).

Each child's performance versus the home - school itinerary on the blank map of the quarter was described by the variable total itinerary on the map obtained by summing the scores for the variables route orientation and structure. The effect of the way the children travelled along the home - school itinerary, their age and sex versus the variables total mapped itinerary and structure were analysed by one way ANOVA, while the variable itinerary orientation was analysed by (2 . 

Tables 4 and 4a show the results of the statistical analysis of the data obtained for the drawing of the home - school itinerary on a blank map of the quarter. 

The overall representation of the mapped home - school itinerary is significantly better in children who walk to school, either alone or accompanied by an adult (F(2, 45) = 7.693 , p<0.05)  than in those driven to school. The children who walk, either on their own or accompanied by adults, place their home more correctly on the map (F(2, 45) = 6.819 , p<0.05) and perform significantly better (F(2, 45) = 6.734 , p<0.05) when describing the structure of the itinerary than children driven by car. Children who move independently, on the other hand, orient the itinerary ((2 (2, N=46)=6.915, p<0.05) more accurately than those accompanied either on foot or by car. 

Subject's gender or age do not significantly affect the overall representation of the mapped itinerary. 

Table 2 Drawing a sketch map of the home - school itinerary: Means and standard deviations by mode of travel

Total itinerary

Groups
N
Mean
Standard deviation

On their own
14
12.43A)
2.56

With parents on foot
16
10.25(B)
2.35

By car
15
8.73(B)
1.49

Fisher's F=10.493 P=0.000 gdl=2 

Orientation

Groups
N
Mean
Standard deviation 

On their own
14
5.14(A)
0.95

With parents on foot
16
4.25(B)
1.12

By car
15
3.60(B)
0.98

Fisher's F=8.213 P=0.001 gdl=2 

Structure

Groups
N
Mean
Standard deviation 

On their own
14
3.14(A)
0.66

With parents on foot
16
3.00(A)
0.73

By car
15
2.33(B)
0.49

Fisher's F=6.812 P=0.003 gdl=2 

No. places added

Groups
N
Mean
Standard deviation

On their own
14
4.14(A)
1.46

With parents on foot
16
3.00(B)
1.09

By car
14
2.67B)
1.45

Fisher's F=4.831 P=0.013 gdl=2 

NB: (A) to the same letter corresponds a mean that is not statistically different from the Duncan test
Table 3 Reading of blank map of the quarter: Means and standard deviations by mode of travel

Landmark placement distortion

Groups
N
Mean
Standard deviation 

On their own
14
2.83(A)
0.72

With parents on foot
16
9.07(B)
4.60

By car
16
7.44(B)
3.34

Fisher's F= 13.425 P=0.000 gdl=2

Places added

Groups
N
Mean
Standard deviation 

On their own
14
8.57 (A)
3.73

With parents on foot
16
4.69(B)
2.60

By car
16
6.75(A)
1.81

Fisher's F=7.339 P=0.002 gdl=2

Landmarks and autonomy

Groups
N
Mean
Standard deviation

On their own
14
20.43(A)
1.60

With parents on foot
16
16.56(B)
2.39

By car
16
19.62(A)
2.09

Fisher's F=14.881 P=0.000 gdl=2

NB: (A) to the same letter corresponds a mean that is not statistically different from the Duncan test
Table 3a Playing outside the home: analysis of frequencies by mode of travel

Groups
YES 
NO
Total

On their own
13
1
14

Accompanied on foot
6
10
16

Driven by car
10
6
16

Total
29
17
46

((2 (2, N=46)=9.824, p<.05). 

DISCUSSION

The general objective of the present study was to contribute to the clarification of the role of autonomy of movement as a significant component of the individual - environment relation in the acquisition of environmental knowledge. In particular, with reference to the home - school itinerary we wanted to verify which characteristics of the route are affected by differences in the way the children travelled and to ascertain whether moving around in the environment and the exchange of information between child and accompanying adult could offset the effect produced by the lack of autonomy. The tests selected were drawing a sketch map of the route and drawing the journey on a blank map of the quarter. With regard to the living environment, the aim was to evaluate the effect of autonomy of movement on the inclusion of spatial information in the representation of the layout of the quarter. In this case, the task proposed to the children in the sample was reading a blank map of the quarter.

Table 4 Mapping the  home - school itinerary: Means and standard deviations by mode of travel 

Total itinerary on the map

Groups
N
Mean
Standard deviation 

On their own
14
5.71(A)
0.47

With parents on foot
16
5.06(A)
1.00

By car
16
4.37 (B)
1.15

Fisher's F=7.693 P=0.001 gdl=2

Home orientation 

Groups
N
Mean
Standard deviation

On their own
14
2.32 (A)
1.38

With parents on foot
16
3.44(A)
1.90

By car
16
5.31(B)
3.05

Fisher's F=6.819 P=0.003 gdl=2

Structure

Groups
N
Mean
Standard deviation 

On their own
14
3.71 (A)
0.47

With parents on foot
16
3.50(A)
0.63

By car
16
2.87(B)
0.81

Fisher's F=6.734 P=0.003 gdl=2

NB: (A) to the same letter corresponds a mean that is not statistically different from the Duncan test
Table 4a Orientation of the itinerary on the map: Analysis of  frequencies by mode of travel

Groups
Correct
Incorrect
Total

On their own
13
1
14

Accompanied on foot
9
7
16

Driven by car
8
8
16

Total
30
16
46

((2 (2, N=46)=6.915, p<.05).

Furthermore, it was decided to evaluate the effect of children's gender and age on their performance in the task chosen to investigate the representation of the home - school itinerary and the quarter.

In drawing the sketch map children who go to school on their own perform better than the other two groups in the sample as regards the overall representation, orientation and number of places included in the itinerary. This seems to indicate that the children with freedom of movement have a more detailed and complete knowledge of the context in which the home - school itinerary is situated. It is interesting to note that, as far as these variables are concerned, no significant differences were found between children accompanied to school by an adult on foot or by car. The ability to find one's way around is of fundamental importance when one is travelling alone in an environment, but much less so when someone else has the task of planning and supervising the journey. Moving around inside the environment implies the attainment of a goal (getting to school) and this calls for problems to be solved, decisions to be taken, choices to be made. The representation of children going to school on their own must be able to cope with all these conditions, that of children accompanied by an adult on foot does not necessarily have to satisfy these conditions as the journey is guaranteed by the adult. In the quarter concerned the presence of buildings, shops and green areas, which represent the places included by the sample children in the sketch map they drew of the itinerary, did not differ according to the way the children made the journey. What probably did differ was the elaboration and execution of the travel plans. Children who walk to school accompanied by an adult experience the journey within an adult perspective, that is, as a move, as fast as possible, from the starting point (the home) to the destination (the school). Accompanied children are not given the opportunity to pursue their own interests, for example, to stop and look in shop windows, or to memorize the position of places where they can buy snacks or stationery. The drawing of the sketch map was analysed also from the point of view of the structure of the itinerary. As far as this variable was concerned, significant differences were found between the performance of children going to school on foot, either alone or accompanied by an adult, and those that made the journey by car. This result confirms the hypothesis that children with greater freedom of movement have a better environmental knowledge, but also makes it possible to appreciate the importance of locomotion in the environment and of the consequent perceptual contact in learning about the structural characteristics of the itinerary. When drawing the sketch map of the itinerary children driven to school by car display the worst performance, which may be accounted for not only by the perceptual deprivation due to this method of travelling: children driven by car are in a condition of passive learning about the route, like that used in experimental contexts for learning itineraries from a video. In this connection Gale et al. (1990) argue that the differences in performance may not be attributed to the limited quality of the presentation of the environment to the children, but to their passivity.

The drawing of the home - school itinerary on a blank map of the quarter confirms the disadvantage of being driven to school by car for the development of an adequate representation of the journey. The results obtained by children who move autonomously are significantly different from those of children accompanied on foot only as far as the various segments of the route are concerned. In this test no gender-related differences were observed, as were instead found for sketch map drawing. These results may be interpreted by taking into consideration the differences between the two techniques: it may reasonably be assumed that the use of a blank map of the quarter on which to mark the route reduces the existing differences present in the mental representations of the various children. Furthermore, this confirms the importance of using different techniques to investigate environmental knowledge in children as emphasized by various researchers.

The final aim of this study was to evaluate the effect of autonomy of movement on the integration of spatial information in the representation of the layout of the environment in which the children lived by reading a blank map of the quarter. In  this test children accompanied to school on foot by an adult performed significantly worse than the other two groups comprising the sample, both as regards accuracy in placing the landmarks proposed by the researcher and in the number of places added to the map. In order to interpret these data it is necessary to relate them to the variables selected in the present research to assess autonomy of movement in children living in the quarter. In addition to the possibility of the children going to school on their own, attention was also focused on the number of places in the quarter to which the children could go without being accompanied and the possibility of playing outside without adult supervision. The children with the least autonomy of movement in the quarter are those accompanied by their parents on foot and so it is not surprising that also their representation of the quarter is less complete and detailed.

The representation of the itinerary by drawing a sketch map and the reading of a blank map of the quarter are affected also by the participants' gender. Boys had better performances than girls and greater opportunities for play outside with friends. These results are in agreement with those from previous research allowing gender-related differences present in the cognitive map characteristics to be related to the greater size of the home range of the boys compared with that of the girls (Hart, 1979; Matthews, 1987; Torell, 1990; Webley, 1995). This study thus further supports the importance of the role of freedom in the individual - environment interaction in the acquisition of environmental knowledge.

The absence of any significant age-related effects on the tests used to investigate the representation of the home - school itinerary and of knowledge of the quarter, may be attributed to the predominant role played by experience in cognitive mapping (Biel, 1995; Spencer and Darvizeh, 1981b), but also to the limited age range taken into consideration owing to the impossibility of finding children aged less than eight years who went to school on their own.

CONCLUSIONS

The overall results confirm the importance of the type of individual-environment interaction, and in particular, of children's freedom of movement in the acquisition, proceduralization and structuring of environmental knowledge: children who go to school on their own achieved the best performance both in drawing the sketch map of the itinerary and in sketching the route on a blank map of the quarter. Even when a larger and more complex environment such as the quarter is taken into consideration, the key role played by the children's autonomy seems to be confirmed.

Two different consequences are suggested by these conclusions: one regarding the aspects worthy of further investigation and the other the use of the research data for the purpose of undertaking initiatives having the objective of improving the children's living conditions.

Spatial knowledge is only one of the dimensions involved in describing the complex relationship that exists between the child and the surrounding environment. Numerous studies have shown that parents place restrictions on children's freedom for fear of the hazards represented by road traffic and strangers (Hillman et al., 1990; Joshi and MacLean, 1995; Valentine, 1996a, b; Joshi et al., 1997). However, much less research has been carried out to determine whether, as Hillman (1993) claims, over-anxious parents' fears have produced children that not only have a limited independence, but are also afraid of their environment. Further research must be carried out to endeavour to describe the emotional dimension of the relationship between the children and their environment. Freedom of movement is not the only form of child autonomy that has suffered restrictions in recent decades. Also in this case further research is required to discover whether, as postulated by Boggi (2000), there is a positive correlation between the freedom of movement in elementary school children along the home - school itinerary and other types of autonomy (for instance, of dressing, doing homework, etc.).

In response to children's current living conditions, also thanks to the stimuli and economic support accorded by recent national legislation, several Italian cities have taken action to improve children's freedom of movement
. What possible contributions may be made by research on the relationship between the children and their environment and in particular on their environmental knowledge to this type of experience? There is no doubt that it can back up the need to take this kind of action by making available data on the knock-on effects caused by the limitation of freedom. They can highlight, as Spencer and Blades (1985) argued, that children cannot be protected by restricting their freedom of movement and underestimating their capacities and knowledge, but by allowing them to interact with their environment, also because knowledge of the environment produces a feeling of security. The research carried out also indicates that parents' protective attitudes are dependent on their interpretation of their parental role and on the mass media rather than on any real social hazards due to traffic or to the children's actual incapacity to move around their environment. For this reason, even innovative and often costly programmes introduced by the cities to promote children's freedom of movement, and which involve acting on urban mobility and the reconstruction of a new social solidarity, are liable to fail unless they are associated with initiatives having as their objective the successful changing of the parents' attitude of protection. 
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�  Included in this scenario is the "Children's City" project (Tonucci, 1996), promoted by the CNR Institute of Psychology researchers, which involves a network of forty Italian municipalities, as well as several Spanish and Argentine cities. Its primary objectives include the promotion of initiatives in favour of children's freedom of movement and participation in the running of the city and the study of the effects of such action on the children's living conditions.





