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Abstract: The question that addresses this paper is “what is this, the virtual space in Online Mathematic Education process?” We focus the aspects about the Real and Virtual from cyberspace.  We investigate those notions from history of philosophy lens. We search the meanings about these aspects in Aristotle and we try to understand it in Granger. The virtuality of cyberspace is supported in informational screen. It is constructed from a reunion of science, technology and its applications. The software and the actions realized by subjects actualize the potentiality of these programs (software) in a multiplicity of flowed possibilities, of interconnections space-temporality in mathematic education process.

• Questions about the reality of cyberspace

The question that we raise and it kept us on the way of research of this issue is “what is this, the virtual reality in the process of Online Mathematics Education?” The meaning of the first part of that question is understood in all the major studies of authors who deal with cybernetic world in addressing questions about reality, knowledge, and other significant issues. Such as Castells (2005), Lévy (2005), Turkle (1989, 1997), Likauskas (2005), Lopes (2005), among others. It presented the idea that the virtual reality does not refer to the reality of common space and time, but this is something different. The difficulty of to nominate it is so great that the name given is Virtual Reality (VR). It is followed by descriptions about its characteristics. So, how can we understand the ‘where’ occur the relations among subjects in cyberspace? What are their characteristics and how the virtual space is made? Can you make a pedagogically work regarding mathematics when we are placed in cyberspace?

Before we answer these questions, it was necessary to search the authors of cybernetic and the philosophers who talk about aspects of the real and actual from an ontological vision of the reality. From these points of view, we are considering the scientific aspect.

That which is projected on the screen of a computer and the strength of actions that can be triggered and performed are not the same reality of what is happening in mundane with people. In this mundane reality, we placed us in a historical and cultural ground that allows us to share experiences in direct dialogues, which speaks of the body by gestures is important to understand of those had said, intentioned, interpreted and reported. In Virtual Reality, there are relationships between people of different modalities, perhaps they are covering those commons to humanity lived. They are relations whose goals are diversifying. They are relationships: from affection, trade, exchange of information, search for pairs to certain goals, such as constructions of knowledge on a specific theme, games, the relationship of teaching and learning, psychotherapy. They are encompassing relations leading a deep perception of self by the perception of the other. It is seen as equal, embodied, you being there and me here. Also, we know that these interactions may occur in the same chronological time, provided that is taken as a reference parameter, such as 10 AM from New York, and it may occur in chronological different times, when people respond to e-mails at other times hours, days, etc.., but with the articulation the plot placed in the correspondence issued. Moreover, we know that people are involved to the point of falling in love for what they are doing or the characters present in dialogue or in situations lived by the media and with the media.

The dialogues are arguments issued from experiences by people, are expressions of affection, love and hatred, also experienced. Finally, they are experiences in a world physically consisted of bytes, but that are expressed in scenarios created in a free way. Often, they expand that which already was perceived in the reality of mundane everyday. The virtual reality can be understood as a way of living a life in the human dimension, as it is, even these relations this dimension of reality should be showed on a mundane space that must be characterized in terms of space/time enabled by technology.

How is the reality of cyberspace constituted? The “where” is the reality in which the subjective and intersubjective experiences occur by and with the media. The authors that deal with the virtual reality take the “where” as a thing not real. It is happen because it is not configured on the dimensions of the space of the physical world, as it is designed according to the concepts of Classical Physics. This space of Classical Physics is taken as a reality in itself, objective reality, where the people and things are placed people and where historical and social events happen. It is designed in three dimensions: height, width and depth. Graph Cartesian, with two entrances, one from the space other from the time, enables the precise location of the event or the place where an object is.

We understand that the “where” of the cybernetic world does not fit in this space for different reasons. It is not a physical space, which hosts off people and inter-relationships, because it expands by connections that do not fit Cartesian graph. They are fast connections which to fork. They create other connections and reach other physical spaces. They create multiple possibilities of relationships and set possible, designed and invented realities. The conception that will gradually be forming is that it is a reality in which the space is seen as being different, from that space which is used in everyday life and that is supported on the concepts already mentioned.

For appreciate the difference and also they consider that there is a space where the meetings take place, the authors talk about that VR (Virtual Reality) and end up calling that space as virtual space, differentiating it from real space.

In the history of philosophy, the issue of virtual and real is discussed a long time. The theme of the virtual transcends the pragmatic aspects which focus the real only as a place with geophysical characteristics and palpable and manipulated concreteness. This is an ontological question, when the question that arises is “what is this, the real?” Under this focus, the issues of virtual, real, actual, possible, probable, potency and act are showed. These issues regard the question about the real and that end up in the issue of the Being. 

We understand that virtual reality should be studied in the ontological dimension. An incursion by the History of Philosophy throws light on the virtual, the probable and possible. Granger (1995) clarifies this issue in the context of exact sciences; and in the size of the humanities, Deleuze (1998) explains the virtual and its complexity. 

Aristotle brings the question about potency and act. For Aristotle the real is explained as a constant movement of potency and act, form and matter. Two pairs, potency and act in form and matter, but they are not synonyms or similar in terms of their characteristics concerning Being. The real ranges from a pure potency, which is not it, because it is not actualized, and a pure form, which has nothing of matter.

Granger asks: is about the real that science speaks us? And he answers yes to that question. But he considers the extraordinary apparatus of abstractions that the scientific thinking makes use, over their production, and considers the gradual and constant refinement of mathematical and technological instrumentation involved in the production of science. He made this from a specific way that it is not possible for us does not put in doubt his affirmative answer. However, the Granger’s study develops comments and clarifications about the sentence: the science talks about the real.

Immediately, we have already an initial consideration: the science brings us a representation of reality, but in its perspectives and under its methods. The real of the science does not embrace the totality of the real, yet that it can be explained on partial way and even provisional way. We accept the Granger (1995) argumentation as nuclear opposition to the understanding of actual and not-actual, because we understand that it is not possible to separate or look at the virtual in cyberspace without articulating his ideas to those showed in the ontological vision and underlying to theory and scientific production. Moreover, the aspects concerning the identification and the individual experiences that the scientific thought does not consider through successive abstractions are important to be included in the dimension of the imagination, one of the characteristics of expression in cyberspace.

Granger says that in the abstractions of mathematics, the forms are not drawn from the experience, but of the ways in general. They constitute a wider domain that covers invariants that are not actualized on these forms, and possibly also covers forms of the objects empirically actualized. Affirms that be this point what is called virtual. Thus, the Mathematics becomes the science of virtual forms, possible or not, the thought objects in general. The virtual reality of the Mathematics does not depend on the presence of empirical content, but the formal content. The link between the virtual and the actual in the empirical sciences happens on a referential. This referential can be understood in the mathematical reality and, more specifically, in the physical mechanics, because in this areas there are situations where an object is taken as unambiguous and fully referent, if we consider the given coordinates. So, the object that will be determined is limited by a finite number of elements. We highlighted that in this conception, the virtual fact is completely determined as such in referring, where the actual fact of which may be the image is incompletely determined. From this perspective, the reference appears as an informational screen a few loose, that is, it is not well tied, and it sets the picture or the format of the elements retained and described as being actual things. What characterizes the empirical in relation to the reference of empirical science is that it ceases completely describe a determined network, from of determined finiteness. That reference requires a structure of facts virtual, which are possible by the virtual reality of mathematics. 

Thus, the notion of referential, on the one hand, serves as a framework for description for the experience and, on the other hand, it shows to the actual facts as a system of operative concepts that determines the virtual facts and relationships, taking with them the consequences as to the nature of these virtual facts. The radical impotence of the virtual to reach the actual in empirical science is offset by its pluralism, in opposite the rigidity and uniqueness of virtual fact. The characteristic of the virtual in relation of these sciences is the multiplicity. From that explanation, can be developed lines of modes of relations between the virtual and actual, in the context of deterministic and probabilistic science, when the probable is likely to calculations and the actualization of events is submitted to statistics (we are referring to the physics and its different theories, including quantum).

• The presence of mathematics in the construction of the informational screen

After the advent of the Internet, the term cyberspace (or virtual space), which was used only in science fiction, has been incorporated to describe this new area of communication. The cyberspace binds a virtual space to a time, which also is virtual time. This communication space allows the feeling of being in another reality, a virtual reality (Lévy, 2005). That reality is embodied in any way and by any means. The software, graphic, image, applet, text, video, chat, etc., are ways and means. They materialized potential actions that occur in cyberspace, which are translated in bits. 

The materiality of this space in bits actualizes the social practices in texts, chats, videos, images, sounds, etc. The cyberspace allows that the information would be passed through a variety of means and by the combination of those. This further expands the possibilities of information and communication. The hypertextuality is defined as a network of links (Lévy, 2005). It allows that the information does not have borders. We affirm it in the sense of information through cyberspace does not need a passport to enter any country. There is a multiplicity of relationships, connections, links, that is, a giant network allows that the information would be shared by different points of view.

The connections of cyberspace have mathematics as base, through a binary language. This makes that the programming of computers would be art coated by technique. What the computer does is behind a set of instructions, which summarizes in a vast series of "one" and "zero", that is, a series of bits. A sequence of the "11101001", for example, is an instruction in binary language. This language reflects what is processed in a computer (sounds, images, video, text, etc.). Computers can only understand that circuit is determined by passing electricity or not. The number zero, then, is the lack of electricity and the number one is the presence of the electric signal. The computer turns on and turns off many microkeys in an indescribable speed and then it performs its work.

The mathematics that is expressed in this aspect of computers science brings us the idea of decimal base, firstly. When we need to represent 17, we say seventeen (ten-and-seven), that is, we make a mark that its placed value is ten and add the seven remaining to the right of it. But this is not only way of counting. At street market, for example, we can buy a dozen apples or two dozen and half of oranges etc. At that time, we are making an account at the base 12. It means that two dozen and half of oranges are the same as 12+12+6, that is, 30 oranges. The computer makes something like this. It translates the numbers to the base 2, which base of numbers "zero" and "one", or switched on and off (binary language). This translation maintains the informational environment generated by the computer screen. The number 13, in similar way, is translated into binary language by "1101". The processing is done on an algorithm that meets the rest values of each division of any number by the number "2" (13:2 = 6 and remaining 1; 6:2 = 3 and rest 0; 3:2 = 1 and rest 1, and 1 without further divisions – so, it is shown as inverted 1101). 

Therefore, the digital signal generated on that screen is formed by codes of language mathematics, or binary system, which uses a binary code of transport information. The reading of that code is indirect, depends on the systems of interpretation and reading, because the writing is digitalized, mathematical, composed by components that digitize the information, that is, convert the decimal number system for binary number system, or for the hexadecimal number system and vice versa. So, to digitalize is to manipulate, to convert the information, to process it and reconvert it in a way that it can be understood.

• The screen as informational support of the actions performed in cyberspace.

It is important now to enter cyberspace and to focus on the characteristics of actualizations (the virtual) and the realizations (the probable) that occur there. Two statements of Lévy (2005) were underlined to constitute the focus of our arguments that we will present: the virtual come out only with the entry of human subjectivity in the circuit, when in the same movement emerging sense of the uncertainty and propensity of the text to mean; the computer is first and foremost an operator of potentiation of information. This means that the computer becomes more active, more effective, intensifies, and increases the effects of network information. This network is maintained in and by the informational screen. It defines the framework or format of the elements expressed through language. The elements are described as actual. Thus, the actualizations made by Internet users are the meeting of two "virtual" poles: the human subjectivity and informational network potentialized by computer. We putted the virtual between quotation marks when we speak about the subjectivity of the individual, because we understand that it is not actualized actions that occur on the informational network, which is supported by science and technology. But they are creating acts that happen on the mundane horizon, where never we are, as a monad, but always we are-with-the-others, where does not exist a subjectivity that does not carry the subjectivity of others and its materialized actualizations in historical, social and cultural space. Others, in this proposition, speak about any thing-I that can be such other people as scientific objects, tools, divine entities, ideas expressed in various languages, including texts.

In that moment, we can proceed with our arguments. We are going to work with the characteristics of “being” of human beings. According the phenomenology, we mention its creator Edmund Husserl and we can say that a characteristic of this “being” is the conscience. It is understood as intentionality. That is, it is something that extends itself toward the world, which is movement. In that movement, which drives so observant, there is something that focuses other thing in the world-life and makes the back movement. It brings the perceived, that is, something that is seen as the elements available to acts of consciousness (retention, differentiation, fantasy, imagination, comparison and other arguments).

The movements are dynamics and are going to constitute as ways of thinking at the same time that are organized in a logical way and are expressed in possible languages. However, in this actualized action, the computer from its potentialized action intensifies this movement, in terms of speed, range, mobility, viewed horizons, temporality and spatialization of modes of expression and operations performed. The neurological circuit of the body-incarnate potentializes itself along the circuit of the informational network, with the intermediation of the computer. Thus, the cognitive actions also potentialize themselves, once time they have the information network as support of them. At the same way, it is seen in the tools described by Heidegger in “Being and Time” (we can not forget that this network brings in its structure and its modes of expression some operations). According with this idea, the work of Borba and Villarreal (2005) elaborates the concept of humans-with-media and it explains the understanding of established personal relationships with the media.

• Actions of teaching and learning of mathematics

The virtual space is the space that exists in potency, but not in act. We can make potential meetings in this space, but not act meetings. Thus, we cannot tap/tighten/hold our hands that are in physical bodies, but we can hold our hands virtually, in potential way, also in a potential time/space. The tightness of hand happens between two people who are, at times, thousands of miles away, located in geographic regions with different time zones. Potentially, we hold the hand of someone who is on the other side of the world in different chronological time. One person is at the morning and other at night, for example.

This fact opens, from Online Distance Education prospect, many possibilities. There are diverse educational actions that can be created in cyberspace and to provide a "happening" in potency and not in act, but that cognitively can promote the process of teaching and learning. This can be seen in actions that allow laws of nature are surpassed, studied and understood without the direct interference of the physical environment or the mundane reality. In this sense, mathematical models can be studied so naturally disregard certain variables such as the force of friction, a model related to the physical mechanics, for example. It can generate significant mathematical studies on various aspects related to the topic in question. Thus, mathematical simulation and experimentation can be studied with software that generate images and even movements, to reproduction of physical phenomena, qualitatively different in relation to the view, perception and understanding.

Actions in potency and not in act perform themselves. For example, it is possible flying, resurrecting and transforming when we are in this space (cyberspace). Moreover, in terms of mathematics perception, we can even play, act and interact with graphics and geometric objects in three or more dimensions, for example. Thus, in Online Mathematics Education, the image of thought is established with the cybernetic world at the same time that worlds within this world are constructed. In that perspective, to think about a geometric concept means thinking with the elements found in cyberspace, on which this concept is built. It means thinking with the image of the solid, for example. That is a possibility among all the possible connections with the conceptual plan that were configured. Images, sounds, finite movements and infinite speeds construct the cyberspace and modify the constructed knowledge through that. In Online Distance Education, it takes different dimensions, because "[...] to educate in cyberculture involves considering other ways of thinking, to learn and to relate "(Bairral, 2004, p.39) inside worlds that change and expand themselves with naturalness. 

In Mathematics Education through chat, for example, the construction of the online identity of a mathematics "good" student is established only through this space, which is a "[...] space of the relationship, the serious conversation and superficiality of the truths and the lies, of all ages, of simultaneity, the subversion of an own ethics and language "(Bairral, 2004, p.39). The student of mathematics can dress, among others, a student identity that “really knows mathematics”. In this case, he/she can take this “know” as an activity of reproduction of mathematics information. This fact also happens in the context of face-to-face education, when the student replays in its evaluations the things that the teacher said. We can see this negatively in Distance Education, if we assume that speech does not belong to that student. For example, he/she is only copying and pasting information. Such information is available in a range of channels and windows of the Internet. However, it permits each one to show that "knows" with and on cyberspace. What was researched and found after investigation. 

Thus, the Online Distance Education has a special communication system that is characterized by its global reach, the integration of all media and potential interactivity. This system is changing and will change forever our culture (Castells, 2005). A culture that allows differentiated teaching and learning actions. It does not mean that such actions do not occur in other educational arrangements, but that is subject to substantial changes to the configuration about Online Distance Education.
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