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Theoretical background

In the 70s the first studies were carried out on the role of interactions in the implementation of cognitive development (Doise, Mugny and Perret-Clermont, 1975, 1976; Perret-Clermont, 1979/96). The confrontation with Vygotsky’s theory (1962, 1978) allowed for the results to be interpreted in an innovative way: when they worked interactively, children could solve tasks they couldn’t solve alone; when they worked in the zone of proximal development (ZPD), what they learned allowed for the promotion of cognitive development. Therefore, the notion of ZPD regarding the field of Education would turn out to be fruitful and was vastly explored in the last decades (Allal and Ducrey, 2000; Moll, 1990; Rogoff and Wertsch, 1984; Schneuwly and Bronckart, 1996; Steele, 1999; van der Veer and Valsiner, 1991, 1994).

In the 80s, studies on the role of social interactions in socio-cognitive development and in the apprehension of knowledge and the acquisition of competencies, mainly mathematical ones, were common in many countries (César, 2000b; Kumpulainen and Mutanen, 1999; van der Linden et al., in press). Vygotsky’s theory (1962, 1978) became increasingly important and knowledge became looked upon as being socially constructed, pre-existent and external to the pupil, which highlighted the need to de-contextualise and recontextualise knowledge so that the pupil would appropriate it. The pupil was no longer viewed as an isolated learner; the social interactions he established with his peers – and not just the teacher/pupil interactions – were responsible for many of the mathematical performances that were achieved, both during collaborative work and when the subject went back to individual problem solving.

However, it was just in the 90s that educational policy documents clearly stated the importance of social interactions in the learning process (César, 1999; César, Perret-Clermont and Benavente, in press; van der Linden et al., in press). Presently, collaborative learning is suggested in many countries’ curricula, due to the growing need to educate critical citizens who are capable of team work, selecting information and making their own decisions.

Recognizing the role of social interactions in subjects' performances also means that there are didactic contracts which exist in all didactic situations (Brousseau, 1988; César et al., 2000, in press; César and Silva de Sousa, 2000, in press; Chevellard et al., 1988; Grossen, 1997; Grossen and Py, 1997; Light and Perret-Clermont, 1991; Schubauer-Leoni, 1986a, 1986b, 1989; Schubauer-Leoni and Grossen, 1993; Schubauer-Leoni and Perret-Clermont, 1997). There are implicit rules that allow all actors to have expectations about the others interacting with them in those situations. These rules also help them to give a meaning to the teacher's demands. Teachers' are no longer seen as neutral and so performances may change according to their influence.

What has been asked of teachers in the last two decades is an enormous challenge, for it implies changing traditional forms of teaching, conceiving the didactic relation and the contract that rules it in an innovative manner. It corresponds to conceiving a participant role for pupils and teachers, acknowledging the fundamental role that social interactions have in a change of this type (César, 1997, 1998, 1999, 2000a, 2000b; César et al., 2000, in press; César and Torres, 1998a, 1998b; César and Silva de Sousa, 2000, in press; Schubauer-Leoni and Perret-Clermont, 1997).

Method

This work is part of the project Interaction and Knowledge which is divided in two different levels, accoding to diverse goals and methods: 

1. A micro-analysis level (Level 1) - we study different types of peers, the interactions, the tasks, the mistakes and the progress that peer interaction is able to generate, related to certain contents of Mathematics (Carvalho and César, 1999, 2000a, 2000b, 2000c, in press); 

2. An action research level (Level 2) - some Maths teachers implement peer interaction as a daily practice during a whole school year and which is the one that we will present in this paper (César, 1997, 1998; César and Torres, 1998a, 1998b; César and Silva de Sousa, 2000). 

Subjects 

In Level 2 we study classes from 5th to 12th grades. The case twe selected to present now is from the 9th grade (the last one in compulsory education) and these pupils were attending a school in the surroundings of Lisbon. 

Instruments

In Level 2 we decided to use only instruments that were part of teachers' daily practices or that could be included without changing too much their usual work. Data were collected through: Participant observation (different observers); audio and videotaping; questionnaires and interviews; pupils' protocols and tasks; reports (teachers’ and external evaluators’); a complete set of materials gathered by the teacher and concerning his/her class; pupils' marks during the school year. 

Procedure

Special attention was given to certain cases in each class, like the one presented now. 

Results

Giving Voice to the Ecos - The Case of V. 

In the beginning of the school year (September) V. showed a very low self-esteem and no future projects for his life that were connected to school attendence. He deeply rejected Maths and he had decided that he could succeed the 9th grade without succeeding in Maths, so he would just keep still and do nothing at all.

In his first dialogue with his teacher, on the 3rd day of classes, when he was asked to go to the blackboard, he said: "I always fail. I really don't feel like trying any more."

He was very astonished when the teacher showed him his answering sheet and argued: "I'm sure you can do it. Remember… I read all the answers at home."

For the first time in many years, someone who was supposed to be an expert in Maths was telling him he had done something right. That was challenging and weird. V. hesitated for a while, but he decided to get up and to go to the blackboard. And he was able to explain his solving strategy to his colleagues, to keep their attention and to experience what was it like to be appreciated by his peers and by his teacher. 

One of the first changes in the didactic contract was to ask every pupil to go to the blackboard during the first week of classes and to explain to their colleagues something they had done right. This was the first step to a lot of discoveries he would do about himself and his abilities, like he told us during the interview that he gave us in December:

"I didn't have any special interest in being next to M. or to anyone else [when the school year began]. I knew they all hated me because I didn't get good marks, I didn't dress like them, and I couldn't afford to buy many of the things they had at home. My plans were to sit still, to be quiet all time, so that I could finish compulsory education and then look for a job... well if I could get one... it was not so clear that I really could get one. But I didn't have the slightest intention of being any more years at school. I just hated being there, sitting all day in a class. I didn't even bother to know which was the Maths book 'cause I wasn’t going to buy it" (...) 

Two main topics are clear in this excerpt of V.'s interview: he didn't even try to succeed in Maths and he had a low self-esteem, both concerning this subject and the acceptance of himself by his peers. First of all because he was from Africa and he thought that their peers who belonged to a higher socioeconomic level usually rejected black pupils. But also because he had a conflictive behaviour in some of the classes and so his peers prefered rather to sit far away from him and to avoid troubles.

V. seemed to be quite used to this situation and so he did not expect it to change in his last year of school. The 9th grade is the last one in compulsory education and, as he states, he did not have any intention of going on to further studies.

What V. did not expect was a teacher who tried hard to implement an innovative didactic contract, who did not cope with his usual silence and keep still but without paying attention to the Maths class. As V. says, the first times were confusing but challenging:

"I felt very confused in the first classes. I didn't want to bother to pay attention, but it was impossible just not paying attention. I mean... well... ah... the teacher wouldn't leave me alone! He kept asking me things, he never believed I couldn’t answer. And the most incredible thing, at least to me, was that I did answer! Sometimes I didn't even believe that I had answered him, but I had. It was bloody weird!!!"

His teacher was an enthousiastic young man who deeply believed that every pupil was able to produce interesting solving strategies and to enjoy learning Maths. He was not so naif to believe that everyone loved Maths or wanted to participate in the class. But he was convinced he could change their attitude if he tried. 

He was a teacher engaged in a research project and he was used to discuss daily practices, tasks, evaluation problems and to try to construct a coherent theoretical background that he could use as a tool. He was aware of Vygotsky theory (1962, 1978, 1985) and he was very interested in exploring the role of social interactions, namely peer interactions, in knowledge appropriation. But he also knew the works by César (1994a, 1994b, 1995) and he believed that both elements of a peer could profit from interactions once we had efficient criteria to form the dyads.

Like his teacher wrote in his report, for him there was also a before and a after being part of that project:

"Being a Maths teacher, as I then thought, was to talk about a subject, to write on the blackboard. Pupils had to pay attention, to be quiet and to write down everything in their exercisebooks. Maths was only for a few gifted ones (…)"

"Since I'm in the project I see my job in a very different way. A teacher must be dynamic, facilitating pupils' real learning. They must have an active role (…). Times when we thought that a teacher merely taught mechanized ways for solving exercises are over now. Nowadays we wish pupils who are capable to think, to solve problems, to investigate, to be persistant when they face new challenges or difficulties, able to argue. (…) A teacher's way of acting is now so different from the one I was used to when I was a pupil."

Concerning the didactic contract, he completely changed the first week of classes, because he did not believe that he could promote an innovative practice if he just repeated the usual procedures.

All pupils felt these changes and we noticed that when we analysed their interviews, questionnaires and when we had some informal talks. 

V. talked about that but M., one of the best pupils in class and V.'s first peer also says that there was a before and a after, which means that her classes were quite different from the ones she was used to and so her behaviour also changed, namely when it refered to her concern towards her colleagues:

"Before, I only thought about myself. I didn´t care if the others understood what I had done... and I didn't think I could learn anything with my colleagues, I only thought I should listen to the teacher, do the exercises and study a lot at home to memorize everything." (...) 

As M. stresses, she was used to exhibit a very individualistic style and to be appreciated for that. She had a quite traditional view of the pupil's role - listen, do the exercises and homeworks, memorizing; but she also had a very traditional conception of the teacher's role and about Mathematics.

After working in a collaborative way, M. changed her conceptions about the role of each actor of the didactic relation. She believed that everyone could learn from his/ her peers:

"Now it’s different and the truth is that in the beginning I was furious when I knew I would sit next to V. because he was very poor in Maths. But right now I just wish I could sit next to him in other classes... he is so smart and has such a fantastic way of analyzing the questions... he is so critical about everything he reads and listens and does (...) Thanks to him I even developed some abilities I did not have... or I did not know I had... well... maybe the truth is that I only thought I had to repeat everything well and now I also have to think about what I'm doing... to understand what I'm asked... and to exchange ideas with my colleagues, teaching them and also learning from them... Now I'm not only competing, trying to be the best pupil in class... I'm also helping, being helped, discussing... (...) Finally I could have some real friends in my class."

We can see that those M. ideas about her role both as a pupil and as a peer have deeply changed. She discovered her own abilities but also those from V. whom she thought was helpless. The way this happened could be illustrated by an excerpt of their interaction during a Maths class, when they were working collaborativelly for the third time:

M. - What's that?


V. - It's a cheese.


M. - A cheese?… What for?


V. - Now I'm going to draw what he sold...


M. - But I think you do this with sums...

V. - I don't know how to do it with sums... so I'm going to see if it works this way...

In the beginning of this interaction M. is still assuming the leadership. She is the one who asks V. what is he doing, who questions his choice of drawing a cheese, who tries to persuade him to follow her own solving strategy and who decides to work by her own once she could not persuade V. to "do it with sums".

By this time of the year, as we know by M.'s interview, she was furious to sit next to V. She did not believe in his abilities and she did not see the point of discussing Maths tasks with him. But she was a clever and well-behaved pupil. She did not want any conflict with her teacher, so she decided to play the game and to follow the rules of the new didactic contract: she did the task by herself but, in the end, she asked V. how he had solved it.

We must also add that M. was very astonished by two facts: first of all, V. had finished much before herself; but the most strange thing was that "he looked happy, a kind of proud of himself" she told us in December's interview. And she was not used at all to see him work or even less to look happy in a Math class. Unless when he did "something foolish" [her own words] what was not the case.

V. didn't know how to sum fractions. So, he couldn't use the solving strategy that M. preferred. But he no longer wanted to just keep still.  

Therefore, as he was very good in graphical representations, he decided to solve the problem drawing the cheese and dividing it in parts. For the first time this pupil was convinced that he could succeed (even if he still thought that what he was doing was not Mathematics!) and he wanted to keep his own solving strategy instead of just letting M. do things her way. He was no longer just "sitting still and doing nothing at all". He was engaged in Maths tasks and believed he had found a possible solution for that problem.

Final remarks

In this project many ecos became voices. Pupils like V., who had a very low self-esteem, a school path ful of underachievement and frustration, and who were usually silent, began to feel proud of themselves and to like to listen to their own voice. They found a way to create intersubjectivity with their peers and teacher.

Those who already had academic success, like M., discovered a different kind of voice. They felt more competent as well as better socialized and they developed abilities and skills they ignored they had.

Young teachers, those who are still in their pre-service education or those who became a teacher only one or two years ago are seldom listened and part of a research team. Their voices are also some of those we wanted to listen to and from whom we learned most.

Another way of giving voices to the ecos was how we decided to evaluate this project: listening to all the actors, which is quite rare above all for pupils, and also to those who did not believe in our work and who acted as external evaluators of the project. Giving voice to the ecos is also listening to dissident voices. And we tried hard to do so.

After more than ten years work we are convinced that giving voices to the ecos is an essential step in order to promote school achievement. Too many pupils still feel at school that they have no place, like a boy told Pedro Strecht (1999). He said: "I'm like a frog in a film I saw. It was about a green frog that had ended up in a red world and so it really didn't know what to do." (p.197). 
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Abstract

Vygotsky (1962, 1978, 1981, 1985) underlined the importance of social interactions in knowledge production and appropriation. Learning was mediated by others, as well as by signs. Tryphon and Vonèche (1996) stressed the role of the relational context in pupils' performances. Wertsch (1991) introduced the notions of intersubjectivity and of voices and ecos, which may be used in an innovative didactic contract as a way of changing the dynamics of knowledge appropriation, or as an intervention and transformation tool (César e Silva de Sousa, 2000; Oliveira, 2000; Oliveira e César, in press). 

Social practices in our contemporary world include a large compulsory education, literacy and numeracy for all, curricula with goals related to knowledge but also to attitudes and values, and abilities (Abrantes, Serrazina e Oliveira, 1999). So, the last decades presented a challenge both for researchers and teachers. 

Interaction and Knowledge is an action-research project which main goal is to implement peer interactions in the Maths class (5th to the 12th grade) as a way to promote positive attitudes towards Mathematics and positive self-esteem, to facilitate pupils' socialization and their school achievement. In order to achieve these goals we had to introduce an innovative didactic contract, giving voice to the ecos, the ones who are usually silent and/or ignored. Data collecting included participant observation, interviews, questionnaires, reports and pupils' protocols. 

In this poster we show the changes that we made in the didactic contract and how pupils' during the interviews perceived them. Data analysis shows that pupils recognize those changes, they liked to become a voice and these changes had a deep influence in the way they related to knowledge and school, even when they have already drop out the project because they changed to a higher grade.

Resumo alargado
No mundo contemporâneo, as práticas sociais incluem uma escolaridade obrigatória alargada, literacia e numeracia para todos, currículos com objectivos e recomendações relacionados com conhecimentos, mas também com atitudes e valores, com capacidades e aptidões. Como tal, as últimas décadas têm sido profundamente desafiadoras quer para os investigadores quer para os professores, embora exista ainda uma considerável distância entre os ideais expressos nos documentos de política educativa e as práticas que são implementadas na maioria das salas de aula. 

Alguns autores deram contributos decisivos para podermos compreender melhor os processos inerentes à produção e apropriação de conhecimentos e à mobilização de competências, permitindo que soubessemos responder de forma mais adaptada a estas novas exigências. Vygostsky (1962, 1978, 1985) sublinhou a importância das interacções sociais, nomeadamente quando os sujeitos trabalham na sua zona proximal de desenvolvimento (ZPD). A aprendizagem era concebida como mediada pelos outros, assim como pelos signos. Autores mais recentes, como Tryphon e Vonèche (1996), realçaram o papel do contexto relacional nos desempenhos dos alunos. Por seu turno, Wertsch (1991) introduziu as noções de intersubjectividade e de vozes e ecos, conceitos que podem ser usados num contrato didáctico inovador como um modo de mudar a dinâmica de apropriação de conhecimento, ou como uma ferramenta de intervenção e transformação da própria comunidade educativa e das relações que se estabelecem entre os diferentes actores. 

O projecto Interacção e Conhecimento tem uma componente de investigação-acção cujo principal objectivo consiste em estudar e implementar interacções entre pares nas práticas de sala de aula de Matemática (5º ao 12º anos). Assim, procuramos promover atitudes mais positivas face a esta disciplina e uma auto-estima académica positiva, facilitar a socialização dos alunos, o seu desenvolvimento socio-cognitivo e sucesso escolar. Para atingirmos estes objectivos foi necessário introduzir um contrato didáctico inovador, dando voz aos ecos, ou seja, àqueles que habitualmente são silenciados e/ou ignorados. A recolha de dados recorreu a instrumentos diversificados, de acordo com a complexidade do fenómeno em estudo: observação participante, questionários de avaliação do projecto aplicados a todos os alunos, entrevistas semi-estruturadas efectuadas a alunos seleccionados como informadores privilegiados, gravações de aulas em vídeo e em áudio, relatórios elaborados pelos professores e por avaliadores externos, protocolos dos alunos e um conjunto de materiais elaborados pelos professores de cada turma. 

Neste artigo vamos mostrar algumas das alterações introduzidas no novo contrato didáctico, ilustando-as com a análise de um caso e com excertos das entrevistas destes dois alunos e do relatório do seu professor. Uma anaálise de dados mais alargada demonstra que este caso não constitui uma excepção e que, na generalidade, os alunos reconhecem as modificações que foram introduzidas e que lhes agradou o facto de se terem tornado vozes em vez de ecos. Estas mudanças tiveram profundas repercussões no modo como eles se relacionavam com o conhecimento e com a escola, mesmo depois de abandonarem o projecto por terem transitado para um nível de escolaridade mais avançado, que os levou a frequentarem outra escola. Assim, o trabalho colaborativo que temos vindo a desenvolver neste projecto afigura-se como um dos contributos que permite viabilizar a Escola para Todos, ou seja, uma escola com muitas vozes que são escutadas, compreendidas e apreciadas pela sua diversidade.

( The data presented in this paper are part of the project Interaction and Knowledge supported by Instituto de Inovação Educacional, medida 2 SIQE, in 1997 and 1998; and by Centro de Investigação em Educação da Faculdade de Ciências da Universidade de Lisboa, since 1996. My deepest thanks to the students and the teachers that made this project possible and to Sofia Cardoso for her help in the translation.
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