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Conhecimento – A dinâmica de produção do conhecimento: processos de intervenção e transformação

Knowledge – The dynamics of knowledge production: intervention and transformation processes
School activities, social practice and thinking forms

Maria Serena Veggetti, R. Lazzari, V. Marzi, University of Rome & S. Taddei S, University of Florence, Italy
According to J. Bruner (1996), one of the tasks which the school for the future has to focus upon all over the world is the way for ensuring a humanistic formation joint with a rigorous scientifical method. This purpose has to be analysed in concrete terms in order to define tasks, contents, learning & teaching methods and general structures of school curricula especially for the primary instruction, to see whether there are disciplinary contents or activities which can eventually be considered as more effective for combining the classical forms of humanistic and scientific knowledge. Considering the school institutions as main forms of social practice (see Davydov V., 1972; Ratner C., 1991; Cole M., 1996), our research was organized with the aim of elucidating two questions intimately connected. If the disciplinary content of primary schools and of junior high schools in the technologically advanced countries seems to be responsible for the formation of the main thinking processes of the pupils (like Bruner, Olver & Greenfield, 1966, and many other classical researchers in cognitive psychology have demonstrated), are there different thinking forms or processes which can ensure a higher level of cognitive functioning to the younger generation, once individuated and developed in new school curricula in the XXI century? 

A second question, raised by the first one, involves the defining of the school tasks: should it be a school responsibility developing these forms of new activities, or should we reconsider their organization by means of new interaction of the schools with the social contexts where they are generated and habitually used?

As was observed by Davydov (1991), learning as a productive social activity doesn’t take place in traditional schools. Instruction (especially as far as basic schools are concerned) should be considered, perhaps, as a complex of processes different from productive learning and consisting in the transmission
 of basic skills actually not selected by the learners themselves, but by the macro social context of the school system according to macro social purposes and needs (Ratner C., 1991; Cole M., 1996).

This explains why, as was recently stated by Bruner (1996), school education has to be considered as a political activity. 

If we consider school achievement, there is but no doubt that schools endow achieving pupils with the tool-kit of culture, to use Bruner‘s metaphor. At the same time underachievers are systematically under evaluated and schools form in them a low self-esteem, which prepare them to be, as Freire observed (1971), less paid, to feel less adequate in life, to be exploited, to say it with his words.

In doing this, nonetheless, schools compete with other forms of social activities, which seem more successful in generating learning (think about TV, films, videogames, and so on). It seems therefore time to reconsider with some more attention the specific thinking forms and cognitive abilities addressed by the school activities and by the other forms of social activities.

Basic school programs and instructional systems undergo in the most part of the advanced countries, among which Italy, to seminal reforms. This raises the question about school content and activities.

Present-day disciplinary programs seem to underpin in most countries logical scientifical skills and forms of thinking, ignoring other forms of social productive activities, like: doing research, projecting, drawing, singing, dancing.

The general result of all this is that Italy, commonly considered as a high alphabetised country, is characterized by  nearly 5.000.000 illiterates (according to the data of the ISTAT in 1991), a big part of whom in an age younger than 34
 . Moreover, deep stereotypes operate against forms of activity like  music, dance, singing and whatever, not consisting in the transmission of culture as it takes place according to the disciplinary content, reflected in school matters . Such forms of knowledge are considered as sub cultural, especially with respect to mathematical logical thinking, like the cognitive skills implied for by the Piagetian model of cognitive growth.

Unfortunately the latter is exactly the less disseminated skill and the one requiring the greatest teacher’s and learners concern and involvement. At the same time, as the classical research done in psychology by Bruner, Olver & Greenfield (1966), and by Doise W. (1988) to quote but some, has demonstrated, it is specifically connected with school-attending.

This general state of affairs has motivated the attempt done in present research, realized with the cooperation of a doctoral student and in the context of the doctoral courses in experimental Pedagogy of the 1 University of Rome.

The research had antecedent steps, which will be mentioned only when necessary for the comprehension. The presented results pertain to the last step, which is still in progress, and are part of a more general research project.

Aim of the research

In the present step the hypothesis was moved , to check if the levels of theoretical and metacognitive abilities, in higher school students , would be improved by providing school classes with supplementary activities implying cross-disciplinary skills and by activating processes of problem solving and of discovering (Bruner).

Therefore an instructional setting based on real curriculum needs requiring information problem solving was specially provided , an approach that, according to authors like Kuhlthau (1993) and Eisenberg-Berkovitz (1990), underpins logical operations as well as generalization, planning, analysis and reflection. 

An information problem solving activity, integrated with subject area curriculum, is supposed to give to the students some competences generalizable to all the situations,requiring to solve problems by getting information and help them to manage information and education needs across lifetime.

Subjects of the research (sample)

As subjects of present step of the research acted a total amount of 121 pupils of two secondary schools, scientific Lyceums, in two different towns in Italy: Rome, and Padua (more specifically 3 second - grade classes in Rome and 2 third - grade classes in Padua).

Since for the aim of the provided activities we had to choose schools ,where we could dispose of a good and effectively operating school-library, which is not the case of most schools in Italy, we couldn’t use any probabilistic procedure for the composition of the sample, and we referred to the quasi-experimental design proposed by Campbell & Stanley (1966). 

According to this model, in both the schools an Experimental group, to compare with a Control one, was identified, following to the enclosed scheme, which accounts for different groups compared in different school periods across time:

	O1
	X
	O2
	G1

	O1
	
	O2
	G2


Time
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The subjects taking part in this step of the research can be seen in Table 1. 

Table 1. The sample.

A. The subjects by group and school level

	
	
	Experimental group
	Control group
	Tot. sample

	
	
	N
	%
	%
	N
	%
	%
	N
	%

	Class
	II Scient. Lyceum
	44
	62,85
	36,36
	22
	43,14
	18,18
	66
	54,55

	
	III Scient. Lyceum
	26
	37,15
	21,49
	29
	56,86
	23,96
	55
	45,45

	
	Tot.
	70
	100,0
	57,85
	51
	100,0
	42,15
	121
	100,0


B. The subjects by group and age

	
	
	Experimental group
	Control group
	Tot. sample

	
	
	N
	%
	%
	N
	%
	%
	N
	%

	Age
	15 years
	31
	4,28
	25,62
	17
	33,33
	14,05
	48
	39,67

	
	16 years
	26
	37,14
	21,49
	22
	43,14
	18,18
	48
	39,67

	
	17 years
	11
	15,71
	9,09
	12
	23,53
	9,92
	23
	19,00

	
	18 years
	2
	2,86
	1,65
	/
	/
	/
	2
	1,65

	
	Tot.
	70
	100,0
	57,85
	51
	100,0
	42,15
	121
	100,0


C. The subjects by group and by sex.

	
	
	Experimental group
	Control group
	Tot. sample

	
	
	N
	%
	%
	N
	%
	%
	N
	%

	Sex
	M
	40
	57,14
	33,06
	30
	58,82
	24,79
	70
	57,85

	
	F
	30
	42,86
	24,79
	21
	41,18
	17,35
	51
	42,15

	
	Tot.
	70
	100,0
	57,85
	51
	100,0
	42,15
	121
	100,0


As Experimental classes in Rome acted two second - grade classes, for whom it was possible to identify a matched Control class. In Padua a third-grade class acted as Experimental group, with a matched third grade class as Control group.

The classes were chosen also on the basis of teachers’ agreement in cooperating. A further analysis of different variables was done, for checking the sample similarity according to the professional level and instruction of pupils’ parents, to school achievement and to chronological age.

Testing material and experimental design

The activities of information problem solving took place during four months with Experimental groups, in the school year 1997/98. The research problems were proposed by the students, who interacted with the school librarian and with teachers of different disciplines. They had to acquire the strategies for defining their problem and their tasks, for adopting information seeking strategies, for locating, accessing, and using the information needed, and for solving the problem. Finally the students had to work out the metacognitive comprehension of the entire process, by evaluating how effectively and efficiently they carried out their task.

The main characteristic of the whole activity consisted in not moving from already pre-disposed information (like the one habitually presented in the many school-texts), but in projecting strategies for identifying the possible springs of information, in reaching them through cooperation with the teachers and the school librarians and in acquiring the systems of possible classifications of matters implied for by the topics. 

The report of the problem solving process became part of the didactical credits for the students.

The research was organized according to a scheme of pre-posttest design.

As psychological testing device for assessing the initial state of the cognitive skills of the whole sample, and the final transformation as a result of the activity organized with the Experimental classes, different tests were used. 

As first the test called ECDL, Echelle Collective de Developpement logique, by J. Horneman, which is a version adapted to a collective administering in the school class of the original EPL - Echelle pour la pensée logique, by Longeot, in the Italian version prepared by Picone (1996). 

This test, still unpublished in the collective version, presents to the pupils 20 problems of different typologies. The type and the level of the produced responses allow scoring the pupil by locating him on a specific logical operatorial level among four: Concrete, Intermediate, Formal A & Formal B.

Like the EPL, by Longeot, run in previous steps of our research for comparing the logical formal thinking processes with the Theoretical thinking by Davydov, it consists of Piagetian–like problems (see Piaget & Inhelder, 1955): mechanical Curves, Pendulum, Combinatorial tests.

The second test used in this research consisted in the interviews for the assessing of Theoretical thinking elaborated by V. V. Davydov, already used in previous steps of our research, since its comparative experimentation in Italy and Russia was run as a joint research-project by three of the co-authors of present research and V. V.Davydov. The same Russian author assessed the Italian version of this test, already published, as consistent with the original (Veggetti S., Lazzari R. &Taddei S., 1997).

Davydov’s test presents problems assessing three main cognitive processes - Analysis, Planning and Reflection - all involved in Theoretical thinking, according to the description by Davydov (1972,1986,1996) of a cognitive model, derived from the further development of the Vygotskijan conception of acquiring generalization on the basis of formative modelling. The latter at best takes place in the situation of cooperating with a more competent partner. 

Analysis requires the ability of considering the total amount of the information given, which stems from a higher form of analysis with consideration of the task’s meaning, like in the test called “Balance” (individuate the lightest coin among 8 in the less number of weightings), or also in the task “Strips” (how to make two strips equivalent in length). Planning results in the ability of finding out the optimal strategy for solving the given problem, according to the given rules, like in the task “Coins” (how to put 4 coins in a pile from the left side to the right side, according to rules). Reflection can be defined as the ability of becoming aware of the strategical ways implied for by the solution, like in the task “Letters” (assessing the kind of transformations implied for by different series of letters , presented in written form).

The presence of the three theoretical forms of thinking is age-related, as found in previous steps of this same research in Italy (by Veggetti M. S., Lazzari R, & Taddei S., 1997) and by Davydov’s co-workers, Roubzov V. V., Zuckermann G. and Zak in the many uses done in Russia and in other countries (see Bertzsfay L. V. & Polivanova K. N.,1981; Lompscher J., 1982). 

As a result of the test, it is possible to assess presence, or lack of theoretical forms of thought in all the cognitive processes listed above.

For the purpose of present research we scored intermediate ranks, in order to more analytically compare the subjects, in the two groups (Experimental and Control) with the scores on the ECDL.

Davydov’s test was administered individually to all the subjects.

Results and comment

As first, frequencies will be presented and discussed for all the scores obtained at the two testing sessions by the subjects. Subsequently the interaction between the two tests at the pretest and posttest between the groups will be considered and commented upon.

The scores on the Piagetian test ECDL
 at the pre-test can be seen in Table 2 by level and in Table 3 by age. From the total cases the scores of underachievers are excluded (since in previous administering of the same test there was evidence of an effect of the school-delayed subjects on the formal-logical scores).

Table 2. The subjects by ECDL levels (pretest)

	
	
	frequencies
	%

	ECDL Levels
	Concrete
	2
	1,7

	
	Intermediate
	24
	20,3

	
	Formal A
	62
	52,5

	
	Formal B
	30
	25,4

	
	Tot.
	118
	100,0


Table 3. The subjects by operatory level (ECDL pretest) and age

	Age
	Ecdl Level
	Total

	
	Concrete
	Intermediate
	Formal A
	Formal B
	

	
	N
	%
	%
	N
	%
	%
	N
	%
	%
	N
	%
	%
	N
	%

	15
	1
	0,50
	0,85
	10
	41,67
	8,47
	22
	35,48
	18,64
	14
	46,67
	11,86
	47
	39,83

	16
	
	
	
	10
	41,67
	8,47
	29
	46,77
	24,57
	8
	26,67
	6,78
	47
	39,83

	17
	1
	0,50
	0,85
	3
	12,5
	2,54
	11
	17,74
	9,32
	7
	23,33
	5,93
	22
	18,64

	18
	
	
	
	1
	4,16
	0,85
	
	
	
	1
	3,33
	0,85
	2
	1,70

	Tot.
	2
	100,0
	1,70
	24
	100,0
	20,34
	62
	100,0
	52,54
	30
	100,0
	25,42
	118
	100,0


As can be seen from Table 2, there is a main percentage of pupil’s (77,9 %) being at the formal levels (summing up the Formal A and B), which makes it possible to undergo the experimental activity of information problem solving. It can be observed that the total number of subjects scoring at the intermediate level becomes lower by age (Table 3).

Table 4 gives an account of the different scores by sex.

Table 4. The subjects by operatory level (ECDL pretest) and sex.
	
	
	M
	F
	Total

	
	
	N
	%
	%
	N
	%
	%
	N
	%

	ECDL
	Concrete
	1
	1,45
	0,85
	1
	2,04
	0,85
	2
	1,69

	
	Intermed.
	15
	21,74
	12,71
	9
	18,37
	7,63
	24
	20,34

	
	Formal A
	28
	40,58
	23,73
	34
	69,39
	28,81
	62
	52,55

	
	Formal B
	25
	36,23
	21,19
	5
	10,20
	4,24
	30
	25,42

	
	Tot.
	69
	100,0
	58,47
	49
	100,0
	41,53
	118
	100,0


As can be observed, there is a bigger amount of girls (79,59 % vs. the 76,81 % of boys) being at the formal levels, summing up the scores of the Formal A and B (significant at the chi-square by Pearson with p = ,008). 

The frequencies of the pretest scores at the test for Theoretical thinking by Davydov are shown in Tables 5A and 5B.

Table 5A. The subjects at Davydov’s test (pretest) by scores and ranks.

	
	scores
	frequencies
	%
	% by rank
	rank

	Davydov test’s

Scores


	24

theor.thinking
	1
	0,8
	0,8
	5

	
	22
	3
	2,5
	
	

	
	21
	1
	0,8
	
	

	
	20
	18
	15,1
	45,3
	4

	
	19
	13
	10,9
	
	

	
	18
	19
	16,0
	
	

	
	17
	19
	16,0
	
	

	
	16
	12
	10,1
	
	

	
	15
	15
	12,6
	49,6
	3

	
	14
	6
	5,0
	
	

	
	13
	5
	4,2
	
	

	
	12
	2
	1,7
	
	

	
	11
	2
	1,7
	3,4
	2

	
	10
	2
	1,7
	
	

	
	4

emp. thinking
	1
	0,8
	0,8
	1

	Tot.
	
	119
	100,0
	100,0
	


	Table 5B. The subjects’ mean scores at Davydov’s test (pretest) by age.
	
	Mean score
	N
	Std .dev
	Min. score
	Max. score

	Age
	15
	16,52
	48
	2,95
	4
	21

	
	16
	17,25
	47
	2,87
	10
	24

	
	17
	17,55
	22
	2,63
	11
	22

	
	18
	14,5
	2
	,71
	14
	15


The score 24 is the highest one, corresponding to a subject who passed the test without needing help. The other scores vary according to the following ranks: High, 23 to 18; Middle-high, 17 to 12; Middle low, 11 to 6; Low, 5 to 0.

There is only one subject performing at 24, the highest score, but the 45,3 % of the sample is in the High rank (see Table 5A).

Table 5B shows the mean scores on Theoretical thinking by age.

No statistical correlation was found between the total score at this test and the age; but if the scores in the different forms of Theoretical thinking processes – Analysis, Planning and Reflection - are considered as disaggregated, then age is positively correlated with Planning (with Pearson correlation coefficient) (see Tables 6A & 6B).
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Correlation between age and scores at Davydov’s test (pretest: processes

of Analysis, Planning and Reflection)

.

Age

Analysis

Planning

Reflection

Age

1,000

-,006

,232*

,005

Analysis

-,006

1,000

,184*

,102

Planning

,232*

,184*

1,000

,061

Pearson’s

correlation

Reflection

,005

-,102

,061

1,000

* Significance at 0,05 (2 tails).

Table 6B. 

The mean scores at Davydov’s test (pretest: process of Planning)

.

Scores in Planning

mean

N

Std. dev.

15

6,52

48

1,27

16

7,11

47

,76

17

7,18

22

1,33

Age

18

7,00

2

,00



No correlation was found between the scores at Davydov’s test and school achievement. 

Table 7 (A & B) shows the cross tabulation between ECDL and Davydov’s test: students who scored higher at ECDL test had the higher scores in Theoretical thinking test as well.

Table 7A. Correspondence between the scores at ECDL and Davydov’s tests (pretest).

	         Pearson’s Correlation
	Davydov pretest 

N= 119
	ECDL levels pretest

 N= 118

	
	Davydov
	1,000
	,262**

	
	ECDL
	,262**
	1,000


** Significance at 0,01 (2 tails).
Table n. 7B. Correspondence between the scores at ECDL and Davydov’s test (pretest). 
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No statistically significant differences were found in the scores by  rank at Davydov’s test between Experimental versus Control groups ( with the  Duncan test for the analysis of variance).

Table 8 compares  the  rank scores at Davydov’s test at pretest with the  rank scores at posttest. 

Along the diagonal line we can read the number of subjects that reached the same level in pretest and in posttest: they represent the 60,87% of the Experimental group (N= 42) and the 57,14% of the Control group (N= 28).

Table 8. Frequencies of rank scores at Davydov’s test at pre- and- post- test by group (Experimental versus Control).

	
	POST
	High
	Middle-high
	Low
	TOT PRE

	PRE
	
	EXP
	CO
	EXP
	CO
	EXP
	CO
	EXP
	CO

	High
	EXP
	31


	
	4
	
	
	
	35
	

	
	CO
	
	14
	
	5
	
	
	
	19

	Middle-high
	EXP
	23
	
	10
	
	
	
	33
	

	
	CO
	
	13
	
	13
	
	
	
	26

	Low
	EXP
	
	
	
	
	1
	
	1
	

	
	CO
	
	
	
	3
	
	1
	
	4

	TOT POST
	EXP
	54
	
	14
	
	1
	
	69
	

	
	CO
	
	27
	
	21
	
	1
	
	49


Legenda:

Pre = post
Experimental group
N = 42

60,87%



Control group
N = 28

57,14%

Pre > post
Experimental group
N = 4


5,80%



Control group
N = 5


10,80%

Pre < post
Experimental group
N = 23

33,33%



Control group
N = 16

32,65%

On the upper right part of the matrix, we can read the number of the subjects who performed poorer at the posttest: 5,80% of the Experimental group versus 10,21% of the Control group.

On the lower left part, we can see the subjects who scored higher at the posttest: 33,33% (N=23) of the Experimental group and the 32,65% (N=16) of the Control group. As can be seen, the percentage of the Control group is higher in the poorer-performers level on Davydov’s posttest.

Tables 9 A and B show the relation between the scores obtained on Davydov’s test at the pretest and at posttest by the two groups and the significance of the differences (assessed with the Wilcoxon test) of the mean values for positive and negative ranks.

Table n.9 A. Interaction between pretest and posttest at Davydov’s test (Wilcoxon test): Experimental group.

	
	ranks
	Wilcoxon test

	
	No.
	mean
	sum
	Z
	Sign.(2 tails)

	neg. ranks (pre<post)
	26
	16,29
	423,50
	-3,787
	,000

	pos. ranks (pre>post)
	5
	14,50
	72,50
	
	

	eq. (pre=post)
	39
	
	
	
	

	
	tot
	70
	
	
	
	


Table n 9 B. Interaction between pretest and posttest at Davydov’s test (Wilcoxon test): Control group.

	
	Ranks
	Wilcoxon test

	
	No.
	Mean
	sum
	Z
	Sign.(2 tails)

	neg. ranks (pre<post)
	18
	12,28
	221,00
	-1,697
	,090

	pos. ranks (pre>post)
	7
	14,86
	104,00
	
	

	eq. (pre=post)
	26
	
	
	
	

	
	tot
	51
	
	
	
	


As ECDL scores were found to vary according to sex and to the type of course attended by the pupils, a more elaborated statistical procedure was used to check the effect of the didactical intervention on the level of formal thinking , as assessed by the ECDL test. This was obtained by means of a GLM analysis, that combines a factorial analysis with a regression analysis and a variance analysis by taking a factor, in this case ECDL scores at posttest, as dependent variable. 

Table 10 gives evidence of the influence of the group (Experimental or Control group) as an explanatory variable of ECDL scores at posttest, taking into account sex and the type of course as intervening factors.

Table n. 10. Effect of group, sex, and course on ECDL posttest (GLM procedure).
Dependent variable: ECDL levels

	Source
	
	Sum of squares
	Df
	Mean of squares
	F
	Sig.

	Intercept.
	Hyp.
	260,284
	1
	260,284
	395,058
	,000

	
	Err.
	2,717
	4,124
	,659
	
	

	COURSE
	Hyp.
	,547
	1
	,547
	1,250
	,266

	
	Err.
	50,316
	115
	,438
	
	

	GROUP
	Hyp.
	,495
	1
	,495
	5,666
	,032

	
	Err.
	1,224
	14,023
	8,730E-02
	
	

	SEX
	Hyp.
	1,391
	1
	1,391
	52,624
	,087

	
	Err.
	2,643E-02
	1
	2,643E-02
	
	

	GROUP*
	Hyp.
	2,643E-02
	1
	2,643E-02
	,060
	,806

	SEX
	Err.
	50,316
	115
	,438
	
	


Concluding remarks

The data exposed above seem to give evidence, in our opinion, of a better performing of the experimental subjects at the posttest in solving the tasks proposed in the two tests. Taking into consideration the ECDL, the subjects performing on the pre-test at an intermediate level in the logical formal operations, on the posttest improve their scores. 

The most part of the subjects already performing at a logical formal levels at the pre-test were also better, at the post test, in the scores at the test for theoretical thinking.

Though there is, at the post test, an improving in the scores obtained by the subjects of the control group as well, this first result seems to prove that engaging in joint research activity in the school practice gives way to a general improvement in acquiring cognitive and meta-cognitive skills by the pupils, on the basis of a cooperation in finding new information for solving newly projected problems. 

This seems consistent with the conception expressed ,among others , by Roubzov (1991), a co-worker of Davydov, when he maintains that to be able of solving problems at a higher theoretical level means to be able of understanding the principle by which the problem itself is generated. This stems from the Vygotskijan conception of genetic modelling.

The authors of present contribution suppose that the activity of searching for new problems can be interpreted as a form for avoiding “banking education”, according to Freire’s expression, since the teachers in the school are no more supposed to have ready made solutions to transmit to the pupils for every topic, but to act more as expert in managing a problem situation which underpins a joint research.
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Sommaire

Ce texte donne une introduction théorique et une exposition des donnés obtenus par les auteurs au but de leur recherche, ayant pour objet l’apprentissage scolaire consideré comme une activité de production sociale. Les références théoriques se rapportent à la conception historico-culturelle vygotskijenne de la pensée, telle qu’elle a été ulterieurement developpée par V. V. Davydov avec la definition de la pensée theorique.

Deux problémes étroitement reliés ont eté consideré: s’il est possible adresser l’enseignement scolaire à des formes ou des processus de la pensée tels qui puissent assurer un meilleur développement de quelques fonctions cognitives, parmi lesquelles la pensée logico-formelle (Piaget J. & Inhelder B. 1955) et la pensée theorique (Davydov V. V. 1972, 1986); et, par conséquent, dans quelle façon faudrait-il charger l’école du développement de ces formes (ou bien réconsiderer le rôle joué par les interactions entre l’école e d’autres institutions sociales).

Sujets de l’experience ont été 120 étudiants de l’école secondaire supérieure, choisis dans deux Lycées scientifiques de Rome et de Padoue, Italie.

Les éleves de deux troisieme et deuxieme classes des écoles ont été echantillonné selon leur age, appartenance sociale, reussite scolaire et niveau d’instruction des parents à former deux groupes: expérimentale et de controle. Puis les sujets des groups expérimentales ont été engagé, au cours de l’année scolaire 1996-97, dans une activité programmée de information problem solving.

L’hypothèse à vérifier etait si le niveau des competences théoriques et métacognitives chez des éudiants de l’école secondaire supérieure peut être augmenté par l’introduction, dans le curriculum, d’une activité de recherche d'information, où l'enseignant et le bibliothécaire jouent un rôle de partenaires de l'élève. 

Les étudiants des groupes expérimentales ont déployé leur activité de recherche d'information en se posant des problèmes pertinents divers sujets d’enseignement et en essayant de les resoudre au cours de recherche des sources d’information, de sélection des documents, de travail pour prélever et traiter l’information et enfin d’évaluation de la solution adoptée et du parcours suivi.

Pour évaluer les resultats de cette strategie d’enseignement/apprentissage sur les processus cognitivs supérieurs des éleves on a administré à tous les éleves des deux groupes, au début et à la fin de l’activité expérimentale conduite avec les groupes experimentales, deux épreuves psychologiques: 1. l’Echelle Collective de Developpement Logique (ECDL), qui est une version de l’EPL (Echelle de la Pensée Logique) de Longeot, adaptée pour une administration collective par J. Horneman. Ce test donne une évaluation du développement de la structure logique et des schèmes opératoires chez les adolescents; 2. une adaptation italienne des épreuves projectées par V. V. Davydov pour évaluer les formes de la pensée theorique.  

L’élaboration des données montre un rendement général du groupe expérimental supérieur à celui du groupe de contrôle.

Les auteurs supposent que ces premiers donnés permettent d’aboutir à la conclusion que l’engagement des élèves dans une activité de résolution de problèmes, comportant la recherche active d’information, intégrée dans le curriculum scolaire, en tant qu’elle implique une forme d’apprentissage coopératif dans un contexte de problem solving où les problemes sont posée par les éleves eux-memes, peut contribuer au développement de leur competences métacognitives.

�  D. Ausubel (1968) observed that the abilities underpinning these two processes are different.


� This data pertains to the 13th, and last,census of Italian population. It was obtained summing up the amount of totally analfabets and the alphabetised without any scholar certificate. (see also Checchi D., 1999, p.25 n , De Mauro T., 1995).


� Partial percentages are on white strips, total percentages are on grey strips.


� ECDL scores were found to positively correlate, with p.=.001, with achievement in English, Mathematics, Sciences. Somehow less with achievement in Italian, not correlated with achievement in Latin.






