
This article was downloaded by:[HEAL- Link Consortium]
[HEAL- Link Consortium]

On: 27 June 2007
Access Details: [subscription number 772811123]
Publisher: Routledge
Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

European Early Childhood Education
Research Journal
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t776628938

The transformation of natural to geometrical concepts,
concerning children 5-7 years old. The case of
measuring surfaces
Konstantinos Zacharos a; Konstantin Ravanis b
a Aristotle University of Thessaloniki. Greece
b University of Patras. Greece

To cite this Article: Zacharos, Konstantinos and Ravanis, Konstantin , 'The
transformation of natural to geometrical concepts, concerning children 5-7 years old.
The case of measuring surfaces', European Early Childhood Education Research
Journal, 8:2, 63 - 72

To link to this article: DOI: 10.1080/13502930085208571
URL: http://dx.doi.org/10.1080/13502930085208571

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article maybe used for research, teaching and private study purposes. Any substantial or systematic reproduction,
re-distribution, re-selling, loan or sub-licensing, systematic supply or distribution in any form to anyone is expressly
forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents will be
complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses should be
independently verified with primary sources. The publisher shall not be liable for any loss, actions, claims, proceedings,
demand or costs or damages whatsoever or howsoever caused arising directly or indirectly in connection with or
arising out of the use of this material.

© Taylor and Francis 2007

http://www.informaworld.com/smpp/title~content=t776628938
http://dx.doi.org/10.1080/13502930085208571
http://www.informaworld.com/terms-and-conditions-of-access.pdf


D
ow

nl
oa

de
d 

B
y:

 [H
E

A
L-

 L
in

k 
C

on
so

rti
um

] A
t: 

12
:2

8 
27

 J
un

e 
20

07
 

European Early Childhood Education Research Journal 
Vol. 8, No. 2, 2000 

63 

The Transformation of Natural to Geometrical 
Concepts,  Concerning Children 5-7 Years Old. 

The Case of Measuring Surfaces 

KONSTANTINOS ZACHAROS 

Aristotle University of Thessaloniki 
Greece 

KONSTANTIN RAVANIS 

University of Patras 
Greece 

S U M M A R Y  The aim of this research is to investigate the potentialities of teaching the concept 
of measuring surfaces to children of early school ages. The subjects of our research use the 
strategy of covering the measured surface. This strategy develops some meanings coming from 
mathematical tradition and psychological research. 131 subjects with the same social 
characteristics participated in the research process. We classified the children by three level 
ages (average ages 5.8, 6.9 and 7.5 years old). For every age level we separated the children into 
two groups, a control group and an experimental one. With the children of the experimental 
group we used material that was socially significant. Children had to choose from a group of 
different sized shapes appropriate for the covering of the surface. The results of the research 
showed supremacy of the experimental group over the children of the control group. Moreover, 
there are indications about the potentiality of teaching the measurement of area earlier than 
suggested by research based on a Piaget theoretical context. 

RESUME L'objectif de cette recherche est d'dtudier la possibilitd d'enseigner le concept de 
mesure des surfaces ~ des jeunes enfants. Dans notre recherche, les sujets ont eu ?~ faire ?~ des 
surfaces mesurdes. Cette stratdgie ddveloppe certaines significations provenant de la tradition 
math~ma t ique et de la recherche psychologique. 131 sujets, pr~sen tan t les m~mes caract&is tiques 
sociales, ont participd ~ la recherche. Les enfants ont dtd rassemblds en trois groupes par niveau 
d'Flge (5.8, 6.9 et 7.5 ans). Pour chacun des niveaux, les enfants ont dtd rdpartis en deux 
groupes, un groupe contr6le et un groupe expdrimental. Pour le groupe expdrimental, nous 
avons utilisd un matdrieI significatif socialement. Les enfants devaient choisir, parmi des 
formes de diffdrente taille, les formes pertinentes pour couvrir une surface. Les rdsultats de la 
recherche on t mon trd la supdrioritd du groupe expdrimen tal sur le groupe contr6le. De plus, ils 
ont indiqud certaines fa¢ons d'enseigner la mesure des surfaces ~ un ~ge plus pr~coce que ce qui 
dtait suggdrd par les travaux piagdtiens. 

Z U S A M M E N F A S S U N G  Ziel der vorliegenden Forschungsarbeit ist die Untersuchung 
von MiSglichkeiten, Kindern im friihen Schulalter Konzepte der Oberfliichenmessung zu 
vermitteln. Die Versuchspersonen benutzen die Strategie der Umhiillung der zu messenden 
Oberflfiche. Diese Strategie macht sich sowohl Elemente historisch friiherer Stadien der 
Oberfl4chenmessung als auch Ergebnisse lernpsychologischer Forschung zunutze. An der 
Untersuchung nahmen 131 Versuchspersonen mit vergleichbaren sozialen Merkmalen teil. 
Die Kinder wurden in drei Altersgruppen unterteilt, mit Durchschnittsalter 5.8 ]ahre, 6.9 
Jahre und 7.5 Jahre. Jede Altersgruppe wurde dabei in zwei Untergruppen geteilt, eine 
Versuchs- und eine Kontrollgruppe. Bei der Arbeit mit der Versuchsgruppe wurde sozial 
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signifikantes Material eingesetzt. Aufgabe der Kinder war es, aus einem Angebot an Formen 
unterschiedlicher Gr6flenordnungen fiir die UmhiilIung einer Oberfl~'che geeignete Form 
auszuwfihlen. Die Ergebnisse zeigen eine Llberlegenheit in der Aufgabenbewf~Itigung seitens 
der Kinder der Versuchsgruppe. Dariiber hinaus ergeben sich Hinweise auf die Mf~glichkeit, 
die Messung yon Oberfliichen bereits friiher als im Kontext einer Piaget-orientierten Didaktik 
vorgeschlagen zum Unterrichtsgegenstand zu machen. 

RESUMEN Objetivo de la presente investigaci6n es examinar las posibilidades de la 
ensefianza del concepto de medici6n de superficies en los primeros a~os escolares. Los sujetos 
de nuestra investigacidn usan la estrategia del recubrimiento de la superficie por medir. Ese 
proceso incorpora elementos tanto de la tradicidn matemdtica como de la investigaci6n 
psicol6gica.. En nuestra investigaci6n participan 131 sujetos de las mismas caracterfsticas 
sociales. Clasificamos los nifios en tres niveles de edad (el promedio de edad de cada grupo era 
: 5.8, 6.9, 7.5). En cada nivel de edad dividimos a los nifios en dos grupos: el experimental y el 
grupo control. Con los nifios del grupo experimental usamos material socialmente sign~'cativo. 
Los nifios debian elegir, entre un con junto de formas de diferentes tamafios, los adecuados para 
el recubrimiento de la superficie. Los resultados de la investigacidn indicaron una superioridad 
de los ni~os del grupo experimental en la tarea. Paralelamente, aparecen indicaciones sobre la 
posibilidad de llevar a cabo la ensefianza de la medici6n de superficies en edades rods tempranas 
a las que se proponen en las investigaciones basadas en la teoria de Piaget. 

Keywords: Early childhood education; Geometry; Area; Concept; Measurement. 

The Theoretical Framework 

Many researchers who have dealt with the measurement of geometrical quantities 
(length, surface, etc.) generally represent two different searching aspects (Nunes et al., 
1991). 

The first one reflects the spirit of J. Piaget and his collaborators' research. 
According to Piaget's aspect there is no special interest in the effect of social contexts 
on the appropriation of mathematical concepts. The interest of these researches mainly 
focuses on logical-mathematical variables, which emphasise the acquisition of some 
special abilities, such as the one of measurement  and more specifically the measure- 
ment of surfaces. The latter composes the main interest of our research. 

The second searching aspect is expressed by the theoretical work of psycholo- 
gists, like Vygotsky and Luria, who place stress on the analysis of the measuring 
procedure, which reflects the social dimension of the development of cognitive 
abilities. 

In the next pages we will try to present, briefly, researches which reflect the 
above searching aspects and how this approach the procedure of measuring surfaces 
in the early childhood education. 

1. The concept of  measurement according to the framework of  Piaget and the post- 
piagetian perspectives 

The ability of measuring, in piagetian researches is ascertained by the comparison of 
two quantities. According to Piaget and his collaborators "measure is to take out of a 
whole an element, taken as a unit, and to transpose this unit on the remainder of a 
whole: measurement is therefore a synthesis of sub-division (of the whole) and change 
of position (of the selected unit)" (Piaget et al. 1960, p. 3. The comments in the brackets 
and the italics belong to the writers of this article). This procedure, although it may 
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seem simple at the stage of the final equilibration, is in fact a result of a complex genetic 
process. 

The acquisition of the measuring concept, in the piagetian theoretical context, 
will be built at the stage of a child's intellectual development,  which is characterised 
by the use of a mediated measuring tool. It concerns children of 7+ ages, and a 
distinctive characteristic of this stage is an operational use of the measuring procedure 
which is expressed by general logical operations, like for example: if A=B and B=C, 
then A=C. 

The aim of Piaget and his collaborator's experiments (Piaget et al., 1960, p. 261- 
301) is to examine the conservation of the area concept with children in the early 
childhood education. In order to ascertain the possibility of the area concept acquisi- 
tion the third axiom of Euclid is used as a criterion. According to this, when we subtract 
equal parts, e.g. A1=A 2, out of equal areas, e.g. BI=B 2, then the areas which remain are 
equal, that is; A1'=B1-AI=B2-A2=A2 '. A fundamental criterion for this ascertainment is 
their potentiality to invert the operations, which take place with the surfaces. In 
Piaget 's experiments what is examined, is how an operation like AI'=B1-A ~ can 
successfully lead us through reversibility to the mental operation of A1'+A~=B~. So in 
order to investigate the conservation of the surface concept the operation of subtract- 
ing surfaces is selected (A~'=BcA~=Bt-A2=A2'). In this way, the experimental outline is 
absolutely placed in the piagetian theoretical model (Piaget et al., 1960, pp. 261-301). 

There are a large number  of experimental facts, which show that children who 
begin school, don ' t  have such limited abilities concerning mathematical concepts, such 
as, the concept of number, the conservation of length, volume, measurement  etc., as 
Piaget claims (Carpenter, 1975; Anderson & Cuneo, 1978; Light & Gilmour, 1983; 
Resnick, 1983; Donaldson, 1991; Hughes, 1986; Pepper & Hunting, 1998). These 
researchers question strongly, whether Piaget 's experiments of conservation, indeed 
investigate what they claim to. One first question is, whether children's failure in these 
experiments is due to mental limitations or failing to understand the experimental 
situations (Hughes, 1986). Donaldson (1991) referring to her collaborators'  experi- 
ments, similar to those of Piaget, discovered that children answered different ques- 
tions from those made by the researchers. Very often, they fail to understand what  the 
experimentalist asks them, and they don' t  seem to understand the meaning of the 
language. A second remark has to do with the planning of the experiment and whether 
the experimental material seems interesting to the child. In this way, when Piaget 's 
experiments change form and the way they are planned seems appealing to the child, 
then the results of success are significant. When, for instance, the concept of measure- 
ment is dictated by the needs of the experimental situation, then in this case the 
specific concept appears earlier in young children's thought than Piaget and his 
collaborators concluded (Carpenter, 1975). Furthermore, Piaget downgrades the sig- 
nificance of social variables on the cognitive development of an individual. He 
believes, that one's mental development  results from his action on the environment 
and the inward acceptance of this action. In this way, the piagetian model of learning 
is based on the relation between the one who learns and the object being taught and 
downgrades the exchanges, between a child and the environment. 

When Piaget's conservation experiments are carried out in a social interaction 
frame, children respond successfully. This gives us a significant indication, that the 
process of social-teaching interactions is the cause of the cognitive development of the 
subjects (Doise & Mugny, 1981; Perret-Clermont, 1986). 

The results of the piagetian aspect, are impressed on the curriculum of early 
childhood learning, where teaching mathematical concepts is limited to dealing with 
specific objects, their grouping and ordering, according to certain characteristics 
(colour, size, shape etc.). For example, teaching the measurement of lengths and 
surfaces by the use of different units of measurement is out of the didactic interests 
since children haven ' t  constructed yet, according to the piagetian model, the concept 
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of conservation. That's how Piaget's theory seems to be "conservative", concerning 
pedagogic suggestion, as it stresses more the difficulties that are encountered in every 
learning stage rather than their capabilities. 

Further on, we will refer to the pedagogical and teaching interest that the post- 
piagetian perspectives present. 

2. Towards a pedagogic dealing with the measurement of area. The process of forming 
units of measurement 

According to Freudenthal (1983), it would be a serious omission not to place the area 
concept in a mathematical context frame relative to the concept of measurement. The 
measuring procedure varies, according to the needs, which create it, the level of 
accuracy and generality that we want to give it, and of course is relative to the cognitive 
level of the people who deal with it. For the age scale which interests us here, 
measurement is the quantitative definition of a natural quantity, which is found 
compared with an appropriate size used as a unit. The measurement result is a 
number, which expresses the analogy between the measurement size and the invari- 
able size, which forms the unit of measurement (Sydenham, 1979). 

The appropriation of the measuring operation presupposes two distinctive 
characteristics (Nunes et al., 1996): 

• The first one has to do with the introduction of a common mediator, like for 
example the ruler for the comparison of two lengths. The conclusions here have 
usually the following form: If A=B and B=C, then A=C, or, if A>B and B>C, then 
A>C. In these cases comparisons are indirect, and are made with the combination 
of two different comparisons (for instance A=B, B=C), where the compared quantities 
A and C are compared with the B quantity (which is here a kind of measure). 
Researches about the conception of the measurement characteristic, by children at 
the ages of 5 and 6, showed that they generally responded successfully to the 
relevant tasks (Nunes et al., 1996). 

• The second characteristic of the measurement procedure has to do with the 
appropriation of unit of measurement. This fact offers a great number of possibilities 
to the process of measurement. The previous transitive inferences form a general 
precondition, necessary for a successful measurement. With the use of the measuring 
unit though, we're not simply restricted to transitive inference, but we can pronounce 
for example upon how many times the A quantity is bigger than the C quantity. 

Researches by Wheatley et al. (1996) and Reynolds et al. (1996), bring out the opinion 
that the function of unitising, is not restricted to arithmetic but can be also observed 
equally in geometrical activities. What they claim is that the construction of a unit 
surface is a fundamental component of constructing the area concept in children's 
minds. The covering process of a surface is considered (Reynolds et al., 1996) to be very 
creative in the procedure of forming units of measurement. A basic element for the 
construction of units, during the realisation of a covering task, is on the one hand the 
construction of a model-unit and on the other hand the use of this unit in order to cover 
the measured surface. The activity suggested to the subjects of our research uses the 
process of covering. This effort embodies elements from the historical evolution of the 
surface measurement procedure, and discoveries by psychological research about 
learning. In Euclidean Geometry measurement preconditions the comparison of sizes, 
which is fulfilled with the principal of covering. This means covering the measured 
surface with another surface or the unit surface. In this approach we're not so 
interested in the accurate arithmetical results, but what is emphasised is the develop- 
ment procedure of this activity. Furthermore, we made sure that the experimental 



D
ow

nl
oa

de
d 

B
y:

 [H
E

A
L-

 L
in

k 
C

on
so

rti
um

] A
t: 

12
:2

8 
27

 J
un

e 
20

07
 

K. Zacharos & K. Ravanis 67 

mater ia l ,  as wel l  as the p l ann ing  of the exper imenta l  g r o u p ' s  ac t iv i ty  was  social ly  
significant ,  so as to make  some sense to the chi ldren.  A task can be charac te r i sed  as 
social ly  significant ,  when  the cogni t ive  abi l i t ies  requi red  for the successful  response  
to it, are de r ived  f rom social  act ivi t ies  or s i tuat ions ,  wi th  which  ch i ld ren  are famil iar  
and  can under s t and .  The idea  of us ing  the socia l ly  mark ing  mater ia l ,  de r ives  from the 
theoret ical  work  of researchers ,  such as Doise & M u g n y  (1981), de  Paol is  & M u g n y  
(1985) and Per re t -Cle rmont  (1986), who  have  p r o v e d  the pos i t ive  con t r ibu t ion  of social  
significance,  and  its causal  factor to the cogni t ive  evo lu t ion  of the subjects.  

We a s sumed  that  chi ldren ,  us ing  the s t ra tegy of cover ing,  at  a surface measur -  
ing task, wi th  a social ly  s ignif icant  mater ia l ,  wil l  r e spond  be t te r  to this  task, than 
ch i ldren  who  try to solve  a s imi lar  p rob lem,  us ing  mater ia l  of no social  significance.  

M e t h o d  

Subjects 

One h u n d r e d  and th i r ty-one  subjects  pa r t i c ipa ted  in the research process  a t t end ing  
schools  in Pat ras  (Greece) located in regions  wi th  the same local character is t ics .  We 
classif ied the ch i ld ren  by  3 age levels.  We had  35 subjects  in the first  level  (average age 
5.8 years ,  s t anda rd  dev ia t ion  2.8 months) ,  42 in the second (average age 6.9 years ,  
s t anda rd  dev ia t ion  3.1 months)  and  54 in the th i rd  one (average  age 7.5 years ,  s t a n d a r d  
dev ia t ion  2.6 months) .  The select ion of the subjects  was  done  by  s t ra t i f icat ion r a n d o m  
sampl ing .  The ch i ld ren ' s  pa ren t s  had  no special  educa t ion  in mathemat ics  or science. 
For every  age level we sepa ra t ed  the ch i ld ren  into 2 g roups ,  a control  g roup  and an 
exper imenta l  one. 

The teaching materials 

With the pup i l s  of the control  g roup  we used  3 sets of 4 r ec tangu la r  pa r a l l e l ep ipeds  of 
di f ferent  d imens ions  (lOcm x 4cm x l cm,  12cm x 6cm x l cm,  and  14cm x 7cm x lcm).  
By p lac ing  the m e d i u m  s ized  shapes  (12cm x 6cm x lcm) ,  s ide  by  side,  we cover  a 
rec tangula r  c a r d b o a r d  surface (Figure 1). 

I 
lOcm x 4cm x l c m  

12cm x 6cm x l c m  

14cm x 7cm x l c m  

24cm x 12 cm 

FIGURE 1 
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With the pup i l s  of the exper imenta l  g roup  used  12 w o o d e n  figures,  of  equaI to the  
p rev ious  ones d imens ions ,  which  had  the form of cars, w i thou t  the rec tangula r  shape  
of their  base  be ing  t rans formed.  By the use of the 4 m e d i u m  s ized cars, we  can cover  
the 4 pa rk ing  spaces  des igned  on a more  complex  surface  (Figure 2). 

lOcm x 4cm x l c m  

12cm x 6cm x l c m  

14cm x 7cm x l c m  

Green  

24cm x 12 cm 

FIGURE 2 

The process 

The research was  car r ied  out  in special  school rooms,  where  chi ldren  were  in te rv iewed  
ind iv idua l ly .  A researcher  on the basis  of na tura l  obse rva t ion  and the analys is  of the 
tapes  r ecorded  the efforts of the subjects.  Moreover ,  du r ing  the exper iment ,  a p ro tocol  
of non verbal  a t t i tudes  is f i l led in, in which  the du ra t ion  of the occupat ion  wi th  the task 
is recorded.  The process  was  i n t e r rup ted  when  the ch i ld ren  car ry  out  successful ly  the 
exper imenta l  p rocedure ,  or when,  after  fail ing,  they  s top  work ing .  

Wi th  the ch i ld ren  of the exper imenta l  g roup  we used  mater ia l  that  was  socia l ly  
significant .  We gave  eve ry  subject  the pa rk ing  surface (Figure  2) and  the 12 smal l  cars, 
and  after they were  acqua in ted  wi th  the mater ia l ,  we  ana lysed  to them the task they 
had  to carry  out. We  expla ined ,  that  is, that  they had  to cover  all of the pa rk ing  space 
wi th  some of the cars and  at the same t ime,  make  sure  that  they keep the social  rules:  
we  d o n ' t  pa rk  on the road  and we are  careful  not  to run  over  the lawn,  which  is beyond  
the pa rk ing  l imits ,  so as not  to ru in  it. 

Wi th  the ch i ld ren  of the control  g roup  we used  mate r ia l  that  is neutra l ,  as far as 
it concerns its social impor tance .  We gave  each subject  the rec tangu la r  surface (Figure 
1) and  the 12 rec tangula r  pa ra l l e l ep ipeds .  After  they  were  acqua in ted  wi th  the 
mater ia l ,  we  exp la ined  to them wha t  we  wan ted  them to do.  We asked them, that  is, 
to choose some of the rectangles  and  p lace  them on the surface,  in a w a y  that  it w o u l d  
be ful ly covered  wi thou t  exceeding  its l imits.  

After  the p resen ta t ion  of the task the ch i ld ren  w o u l d  beg in  their  effort.  Dur ing  
this the researcher  obse rved  the ch i ld ren ' s  actions,  encouraged  them to cont inue and  
r eminded  them the rules  of the task, when  they p laced  the rectangles  in a w a y  that  
exceeded  the p r e d e t e r m i n e d  l imits ,  w i thou t  them not ic ing it. 
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Results  

The analysis of the results has a quantitative and qualitative character. With the 
quantitative analysis of the facts we gathered, we try to accomplish comparisons 
between the experimental and the control group. With the qualitative analysis, we 
compare the characteristics of the working strategies, used by the children, whether 
these lead to success or failure. At the same time we observe the progress of the 
children according to their age. The following table presents the frequencies of the 
successful or unsuccessful efforts made by the subjects of the experimental and the 
control group. 

TABLE 1: Freqencies of success an failure of the experimental and the control group 

Success 

Failure 

Firs t levelofage Second level ofage  Third level ofage  

Ex. Group C. Group Ex. Group C. Group Ex. Group C. Group 

5 5 13 3 23 11 

12 13 9 17 5 15 

As we can see, in both of the youngest children's groups, less than 3 out of 10 succeed 
in covering the surface, regardless of the material they use. It seems that the specific 
social significance we attributed to the task doesn't facilitate the solution of the 
problem for the children of this age. Contrary to the above the performance of the 
medium aged children, in both groups is different. In the experimental group approxi- 
mately 6 out of 10 children deal with the problem of covering the surface with 
adequacy, whereas in the control group only 1-2 out of 10 subjects solve the problem. 
The statistically significant difference of the children's performance in the two groups, 
verifies our speculation about the role of the use of the socially significant material in 
cognitive development (X2=6.86, p<0.009). We have similar results with the children of 
older ages, as, more approximately 8 out of 10 children of the experimental group solve 
the problem, while only 4 out of 10 of the control group do so. This difference too, is 
statistically significant (X2=7.55, p<0.007). 

It is particularly interesting to observe the progress of the performances in each 
group. As far as the experimental group is concerned, we have a significant perform- 
ance increase among the subjects of the three age levels. That is witnessed by the fact, 
that from 3 out of 10 who succeed in solving the problem in the first level, we reach 6 
out of 10 in the second and go up to 8 out of 10 in the third one. On the other hand, 
within the control group 3 out of 10 subjects from the first age level respond again 
successfully to the task, but in the second age level 1-2 out of 10 answer successfully, 
and in the third level 4 out of 10. 

Further on, we will examine strategies the children used while they were trying 
to solve the problem. Let's observe carefully some aspects of the children's work. Some 
subjects of the first age level don' t  seem to understand the significance of the difference 
in sizes that the objects -which form the experimental material -have. This fact, leads 
them to a way of dealing with the task without using any distinctive strategy. Often, 
after they have used objects of a certain size, and haven't  succeeded in covering the 
surface, they insist on their selection, which leads them to a final failure. Some other 
children of this age are strongly influenced by a topological conception of the space. 
They cover the surfaces, without paying attention to the instructions we gave them and 
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in this way the approaches they make are not accurate. Some of the younger children 
though, who worked with the socially significant material, make satisfactory ap- 
proaches. In this case we spotted two kinds of activities. In the first one they select the 
right size of the objects, after a number of attempts with all the sizes, but they fail to 
accomplish the appropriate hand-eye coordination and so go beyond the parking 
surface lines on some sides and leave uncovered spaces on others (Figure 3). In the 
second kind of activity, they don' t  manage to select the right size of objects, but with 
a combination of other sizes they leave uncovered only a small space (Figure 4). 

FIGURE 3 

FIGURE 4 

Still, there are few children from both teams who cover the surface successfully. They 
place correctly the four objects as shown in Figure 1, or the four cars as shown in Figure 
2 and afterwards they count them. The usual strategy here, was the selection of the 
correct units of measurement, after trying and discovering the mistake. For example, 
a child experiments in the beginning, with the big size and thinks: "this doesn't  fit". 
Then, after trying a medium sized object and realising it fits, he groups its similar 
shapes and places them on the surface. Another infant seems to have understood the 
concept of measure: after he has placed correctly the two first cars, using the one as a 
measure, he seeks the similar to it cars comparing them by covering the surface. 
Finally, some infants find immediately the unit of the right size and cover the surface. 

While we were observing the strategies, which the older children used, we 
spotted some specific characteristics. Those characteristics become clearer, when 
observing the way of working of the children in the third age level. To begin with, the 
older children don' t  seem satisfied with the younger children's attempts. They try to 
cover the surface with accuracy and when they don' t  succeed in doing so, they 
understand they haven't  responded to the task with adequacy. We also observed, that 
the number of children who don' t  use any strategies is being steadily reduced. Usually, 
after they have selected different sizes of objects, they experiment and in cases of 
failure they repeat their experimentation. Their final failure is usually due to the 
difficulty they face, to use as a measure the medium sized objects. Contrary to the 
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above, quite a few children of the second age level and more of the third one succeed 
when they try to work  by using the unit  of measurement.  That means that when,  after 
some initial trials, they choose as a unit  the med ium sized shape, they use it to fully 
cover the surface. What  is part icularly interesting here is that the children of the 
experimental group stress some points. They try to respond to the task by adopt ing the 
speculation of the capacity of the parking space, and so they formulate their assess- 
ments that the parking space admits  more cars of a smaller size, or less of a bigger one. 

Finally, the durat ion of the occupat ion with the task, of the children who  fail, 
gave us one more indication of the didactic interest that the socially significant task 
offers. Indeed, the children of the experimental group who fail work  for a mean of 5 
min and 40 sec, while the corresponding children of the control group 4 min and 50 sec. 

Discuss ion  

In this research we tried to mark  the significance of the development  of some concepts, 
coming from the mathematical  tradit ion of h u m a n  thinking and psychological  re- 
search, for the transition of y o u n g  chi ldren 's  thinking from natural to mathematical  
sizes. Indeed,  the use of measur ing  surfaces, by covering a selected unit  dur ing a task 
of social significance for the children seems to facilitate this transition. 

While observing the working  strategies, that children of the same ages in both 
groups  used, we discovered that quali ty wise there were no differences. The nature of 
the tasks, which the children had to carry out was the reason for both groups,  that is 
the one who worked with the socially significant material and the other with the 
neutral  one, to face the same kind of obstacles. The substantial difference though,  was 
that the socially significant material al lowed to children in many  more cases, the 
surmount ing  of these obstacles. Our  results show that at the ages of 5-6, few children 
solve the problem of measur ing  surfaces, by covering the selected unit  regardless of 
the kind of the material they use. The increase of children 's  success though,  as the ages 
go up, gives us an indication that as children grow older, they take even more 
advantage  of the socially significant material,  in order to deal with the difficulties of 
their task. It seems that the social significance of the task allows quite a few children 
to seek for an ar rangement  of the cars, so as to cover the parking space. Furthermore,  
it appears  that children get significant help by using the rules we give them, such as 
not being al lowed to exceed the parking limits, or go on the lawn, rules which children 
are acquainted with in their social environment .  Besides, an extra indication of the 
increased interest that children show for the socially significant task, is the time dur ing 
which they deal with this task, even in cases of them failing. We also discovered that 
some children of the control group,  respond successfully to their task, a fact which 
provides  us with some indication that problems dealing with measur ing surfaces, are 
suitable for being used as an activity object in early chi ldhood education. 

The entirety of the results in this research, verify the interest of post-piaget ian 
assumptions,  about  the potentialities of quantification and measurement  of physical  
quantities in early chi ldhood educat ion (Ravanis, 1998; Ravanis & Bagakis, 1998). The 
use of social significance as well as other techniques, like the creation of cognitive 
conflicts, or the use of analogical models,  allows us to develop educational  activities 
and an educational  material, which contributes resolutely to the cognitive develop-  
ment  of children. Our  research activity is guided  towards  this direction. 
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