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This article aims to show how the phenomenological route and philosophical hermeneutics can contribute in researches aimed at portraying a State of the Art of an inquiry region or the thematic of this region. This methodology is being employed in a doctoral research whose purpose is to present an understanding of Mathematical Proofs and Proving phenomenon from the research analysis developed in the area of mathematics education. From the adopted phenomenological route, it was defined as corpus of research papers presented at the following events: International Congress Mathematics Education (ICME), Congress of European Research in Mathematics Education (CERME), Inter-American Conference on Mathematics Education (CIAEM) and International Symposium on Mathematical Education (SIPEM) from the period of 2003 to 2013. The analysis of the corpus through assumptions of philosophical hermeneutics aims to bring general information on the phenomenon through an extra-text reading, promoted by the dialectic author-text-reader/researcher from the fusion of horizons.


The research

[bookmark: _Toc430026554]The qualitative research which the article is about uses a methodology centered on assumptions of Husserl's phenomenology and Gadamer's philosophical hermeneutics. In order to present a State of Art of researchs that deal with the theme “Mathematical Proofs and Proving”, we seek in phenomenology and hermeneutics ways to point, describe and analyze a scenario in mathematics education on the said topic. As in all studies, research with phenomenological / hermeneutic approach part from a question that guides the methodological choices throughout the investigation. Thus, the research question that directed all the work in the search for interpretation and understanding of the phenomenon we proposed to study – Mathematical Proofs and Proving within the Mathematics Education – it inquired on how the theme evidences and mathematical proofs are shown in researchs of Mathematics Education. This question led us to the events that were analyzed, ICME, CERME, CIAEM and SIPEM, as well as the researchs that constitute the State of the Art corpus. The purpose of our research is to expose and highlight what the researchs in Mathematics Education reveals about the phenomenon "Mathematical Proofs and Proving" in order to transcend the individual knowledge produced through the interpretation and understanding of researchs conducted in the Education Mathematics inquiry region, going beyond what is there given in perception. Therewith, we aim to contribute to a clearer understanding of how the research is conducted in the subject in question, indicating possibilities of exceeding the individual knowledge produced and suggests ways for a more comprehensive and relevant theorizing from understood generalities.

Qualitative research in a phenomenological approach

According to Garnica (1997), searches of a qualitative nature appear as another possibility of research. It differs from the positivist paradigm in which the knowledge is objective, and therefore, their generation / production can only be achieved through precise rules of effective actions, ensuring the neutrality of the researcher to what is researched, via an explicit reason in quantitative data expressed by exact tests. This horizon of opposition to positivism, the research becomes to be seen on other aspects, and then designed as a circular path around what we seek to understand without worrying exclusively and / or a priori to the rules, laws, principles and generalizations. 

In accordance with Bicudo (2004), we think that such investigation can be carried out without the occurrence of a change in the researcher's attitude to reality. For if on the one hand, we have a guy who investigates, and as part of reality he seeks to understand it according to a subject-reality relationship, on the other, we have to describe, observe and report what is investigated, it can occur in the same way that quantities are measured, and quantified, in other words, in a natural attitude.

Therein lies a differentiation of qualitative research according to a phenomenological approach, as steps in the cornerstone of the Phenomenology: the intentionality and an attitude that is no longer natural. Opposed to natural attitude, the object of research / phenomenon is no longer seen as something that pre-exists in the objective world, but as something that comes and manifests itself to a consciousness as a result of a question (consciousness is awareness of). Consciousness is for Husserl (2006) intentionality, it is be in face of something in an attentive way. Consciousness thus view, it is not a "thing in itself", but an intentional move toward something in the pursuit of the essence (eidos) of the phenomenon manifested. Based on this movement, we can infer that an object is not beyond its manifestation, therefore, it is on the perception that depends exclusively on consciousness. Phenomenology attempts to escape the natural attitude, through the radical doubt, which is "to avoid" any judgment on the existence of the world and everything in it. This implies in temporarily leaving aside all prejudices, theories, definitions, etc. that we use to give meaning to things.

Thus, phenomenology as a research method has the ultimate goal of grasping a phenomenon that appears (shows) to a consciousness in order to scrutinize such appearance, capturing rigorously its essence (eidos).

We can say that phenomenological research study presupposes to describe a phenomenon and not explain it, it does not bother to look for relationships of cause and effect but generalities within large regions. From the description of the phenomenon, we seek transcendence, which can only be achieved through a rigorous methodology that is determined by the so-called phenomenological reduction. All this path starts from the intention of a consciousness-being that aims at an intentionally phenomenon, since, as part of the life-world, the consciousness-being is "charged" of experiences that point out to you prospects ways to go the phenomenon. However, this meeting of being (consciousness) - object (phenomenon), it is necessary that the parties donate themselves in an inter-subjective way, so that awareness exercises a 'suspension' of preconceptions and let the phenomenon shows its pureness and from there, in a moment of understanding and interpretation, to seek the essence (eidos) of this phenomenon.

The phenomenological approach research aims not universal and deterministic conclusions. The phenomenological researcher should be aware that the results that he presents are inter-subjective interpretations of its relationship with an experienced phenomenon in the life-world. The researcher seeks generalities with the data obtained from this experiment, showing a perspectival view of the phenomenon, therefore, capable of other interpretations. In conclusion, we say that the phenomenological research aims to mean a speech that shows how it works.

Of analytical procedures
To analyze the the state of the art corpus, we rely on certain assumptions of philosophical hermeneutics of Gadamer (1997). We emphasize that our analysis does not feature as hermeneutics because a hermeneutic work is something for a lifetime. We use some of its foundations in order to promote a dialogue with the analyzed studies in order to understand the phenomenon under investigation.

Thus, this movement in search of an understanding of the investigated, we dialogue with the studies analyzed in order to realize the said and the unsaid of words, an essence of the Proofs and Proving in the papers presented in selected events for investigation. We emphasize that the surveys were not solely the sources of information that supported our interpretation and understanding of the phenomenon. The very method chosen to see beyond what is said - phenomenological / hermeneutic - through a dialectic promoted by the fusion of horizons, led us for information about authors (operations, training, production), to the extent that we dialogue with the papers.

Gadamer's hermeneutics can be seen in the work of interpreting and understanding of the statement in a work is established through questions directed to the text. In this sense, the interpretation of speech established by the text always contains an essential constant reference to the question that has been assigned. "Understanding a text means understanding this question" (Gadamer, 1997, p.544).

Thus, the analysis that we made out from the data, it is from hermeneutically formulated  questions and directed to the text set out in the analyzed researchs. The questions presented were not created a priori, they emerged (a) from a first look at the data that revealed a compositional structure in the texts, (b) from a return to the guiding question of the research, (c) from a resumption in the specific objectives of our research and (d) from our experiences as researchers. They are: What is the question asked in the survey? How this question leads to investigation? What does the text seek to answer this question? Does the text answer the question investigated? Which are the contributions and indications that the researchs bring to the inquiry area of research?

In the hermeneutically formulated and adapted questions in a survey conducted by Bicudo and Paul (2011), we resumed a central idea in Gadamer's hermeneutics, the hermeneutic circle. The idea of the hermeneutic circle - not to be understood as a requirement for the practice of understanding, but as a task of carrying out the comprehensive interpretation - is that the meaning of a text can be modified several times, as we study it. The understanding prepared has the foundation to pre-understanding which is naturally limited (fixed horizon idea), but the acquisition of new information makes its possibility infinite, that is, it builds up concentric circles that determine, in turn, new understandings that are also limited, partial. Interpreting a text is a cyclical movement in which the meanings of words should not be considered in isolation but as “units of meaning” that are constantly in a process of modification in relation to the total implicit meaning of the text. Thereby, we adopt the position to resume comprehensive interpretations carried out over the analysis, seeking to weave new understandings as our horizons expanded. From these new understandings, the generalities about the phenomenon were presented.

A few considerations 

We present a methodological way possible for the type State of the Art researchs, with the assumptions of Phenomenology and Philosophical Hermeneutics. We believe that the joint of an investigation with the principles of a phenomenological / hermeneutic approach in a State of the Art kind of research is fundamentally feasible by the characteristics of possible methodological definitions throughout the investigation. In a State of the Art there is no need to start from pre-deterministic concepts on the phenomenon under investigation, as well as the research with phenomenological bias. We believe, also, that by adopting a research of the State of the Art type presupposing what we will find, establishing significance of previous categories, we are inducing to a result that sometimes is not there. We also have that the results of both researchs are prospects and  intersubjective formulations, coming from a researcher's dialectic with the data, these experienced situations are themed and described by the subjects who lived the experiences defined in their productions. Therefore they are capable of new interpretations and hence of new generalities.
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