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Abstract

The present study aims to investigate the predicative knowledge of teachers about use of interdisciplinary planning of scientific projects in high school. Data collection was conducted in the context of an extension course at Universidade Federal do ABC. The teacher participants were referred by their area of training:  Biology (BT), Physics (PT), Geography (GT) and Chemistry (CT). Was proposed a questionary with different tasks - an task that explored the predicative knowledge's form and another that  explored the operatory form. We propose that the disciplinary integration degree as  a concept-in-act essential in planning interdisciplinary activities.  Admitting a task more operative than  another, we suggest to be need translations's schemes to transform the predicative knowledge in an operative way of thinking. Not only the concept of interdisciplinarity is unclear to teachers before it lacks adequate translation schemes to form operative knowledge.
Introduction
Klein (1990) proposes an interdisciplinary approach besides other words used to express the relationships of interaction between disciplines: plural; multiple; trans and interdisciplinary. The term integration in the way of getting together knowledges; disciplines, actions or integration of what was separated; or substitution of the fragmentary knowledge for the conception of human unity (FAZENDA, 2011) has been used to explain the interdisciplinarity. To Vergnaud (2007) the cognitive development involves two types of knowledges: the predicate and operatory. While at first, the knowledge is explicit, organized and coordinated, on the other, it is implicit in the actions of the subject. On the field of teacher education the study of predicative form of knowledge, can contribute in the teacher’s thought about their practices by the opportunities that this context can provide access to operatory way.  Vergnaud proposes the schema, an piagetian construct, as the   organizer of thought and is triggered when subjects interact with a situation (a task) (VERNAUD, 2009; MOREIRA, 2002). However, the activation of a specific scheme for situations resolutions requires some components that to need such as goals and anticipations, rules of inference and operational invariants. This study aims to access information on how teachers integrate the subjects of proposed science projects on high school in interdisciplinary perspective.
Methodology

Data collection was conducted in the context of an extension course at Universidade Federal do ABC, from August to December 2011. The audience was diverse and come from all courses with conducting classroom predominantly public schools of Santo Andre - Sao Paulo. The sample consisted of four teachers of that course who expressed interest in collaborating with the research proposal. Each of them belongs to an area of ​​knowledge of basic education with teaching experience. The teacher participants were referred by their graduation area:  Biology (BT), Physics (PT), Geography (GT) and Chemistry (CT).
Analysis

Was applied a questionnaire to access the prior knowledge about interdisciplinarity, science projects on high school, planning strategies and teaching experiences (Task 1). A second task from this initial questionnaire (Task 2) was about planning science projects on high school. The teacher should explain the steps of planning in developing an interdisciplinary activity of teaching as well as planning science projects. The participants answered to these tasks by writing and later they were recorded on video explaining their thoughts. The categorization was done according to the definitions proposed by Vergnaud (2009) looking for the conceptual core of the teacher’s actions - information about the interdisciplinary practices implicit in the arguments. We choose the definition of Almeida (2006) developed from studies based in Brazilian curriculum. The criteria used by the author to name the relationship among the disciplines was the integration degree between them (Table 1). Furthermore, we choose the "disciplinary" category to refer approaches about only one discipline.
Table 1 -  Disciplinary integration degree
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Meaning

Multidisciplinary

Characterized by a superposition of disciplines that do
not establish apparent relationship between them.

Pluridisciplinary

Consists of superposition of disciplines whose object of
study is correlative, suggesting the possibility of any
relationship between them.

Interdisciplinarity

Indicates the existence of exchange by two or more
disciplines, regardless how it occurs, the observation
and classification are sufficient.

Transdisciplinarity

Result from one or several new disciplines from the
relationship between existing disciplines and
interdisciplinary expresses in its greater degree.





Results

Interviews about the Task 1 show different conceptions about the idea of ​​interdisciplinarity. The Chemistry Teacher sees interdisciplinarity as constructed from the central idea of ​​integration. First, the link was made to the concepts in general, getting their implicit meanings to the terms: science and knowledge, technique and technology, environment and direct links to the natural sciences, humanities and mathematics. The Biology Teacher suggests that interdisciplinarity as the union of disciplines in order to expand the shared subject. To the Physics Teacher the interdisciplinarity was built after the idea of a general theme, able to gather around different looks and approaches that different disciplines offer him. Finally, to the Geography Teacher, exchange was the word used to express the meaning of interdisciplinarity and the expected result is that there is a shift of knowledge between them. It will propose actions to courses leading to interdisciplinarity and the knowledge built on this joint base will be used to expand knowledge on the subject.
The science project's planning on high school was the subject of the Task 2. The Chemistry Teacher intended choosing a theme (related to the area of ​​chemistry); a disciplinary approach and is associated with a large field of knowledge (science in its strict sense) and cross-cutting themes such as citizenship and environment.
The ideas revealed by Biology Teacher didn't allow us to access her interdisciplinarity's conceptions. The Physics Teacher suggests as actions inherent to planning a scientific project in high school: i. actions focused to managers and teachers (integration and unity as the political aspect of planning). ii. Follow the targeted students will opine and decide (political act), iii. the integrated work of these actors would open the prospect of reaching the community. Finally the proposal from Geography Teacher was characterized using the themes of the course modules taught. The proposal was made without detailed conceptual bases, mentioning only the division of students into groups as a strategy.

Table 2 summarizes the degree of integration implicit in arguments used by the teacher for each task:
Table 2 – Disciplinary integration degree and tasks
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Teacher | (Task 1 - Predicative's knowledge | (Iask 2 - Operatory’s knowledge
form) form)
CT | Multidisciplinary Disciplinary
BT | Pluidisciplinary B
PT | Multidisciplinary Tuterdisciplinary
GT | Interdiscipli =





Conclusions

Although the term interdisciplinarity is recurrent in official brazilian's documents since the 60s there are still difficulties regarding the planning of activities with this feature for basic education teachers. Vergnaud (2007) suggests out the need for translation of schemes to form predicative operative way of thinking. Admitting Task 2 more operative than Task 1 and the disciplinary integration degree as a concept-in-action essential in planning interdisciplinary activities, we suggest the need of translations schemes to transform the predicative knowledge in an operative way of thinking. Not only the concept of interdisciplinarity is unclear to teachers before it lacks adequate translation schemes to form operative knowledge.
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