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The Brazilian normative presents the obligation of using dynamic geometry software in the textbooks. However, each methodological approach allows many different applications. This paper aims to characterize the presence of activities using GeoGebra in Brazil's mathematics textbooks. To assemble these activities is essential to construct and explore visual aspects associated with experiments, as found in the literature. Analyzing four textbook collections of math for middle school, this paper found 36 activities. Through a methodological procedure created from the theoretical framework, the activities' characteristics show that textbooks must offer enhancing activities, not borderlines, and not use technologies as a pretext to be approved. So, there's space to change their approach in textbooks. Besides that, the proposed procedure altered perceiving an activity in a textbook, allowing future analyses.

Introduction

The textbook is one of the most used resources by teachers, which means it can influence an educator directly in a classroom, consequently, teaching and learning process. The importance of this resource is viewed through a Brazilian government program named National Textbook and Didactic Material Program -PNLD (Programa Nacional do Livro e do Material Didático), recognized as one of the most extensive national distribution textbooks programs in the world (Brasil, 2020a). This program aims to offer didactic materials, including textbooks, for free, to every student studying in a public school. It is also important to highlight that the books are reused to assist the students for four years. In this period, it can only demand repositions or complementation (Brasil, 2020a). Only in 2020, more than 170 million textbooks were distributed, with an estimated total investment of BRL 1,4 billion, equivalent to approximately EUR 280 million, using the quotation in the given period (Brasil, 2020b).

All this process involving PNLD includes many stages, among which can be highlighted the writing of textbooks by the authors, the choosing of approved textbooks by the schools, the acquisition by the government of these books, the later production, and the distribution of the material having its final use inside the classroom. Thus, analyzing some of these PNLD textbooks allows us to understand Brazilian education, a relevant research field.

In this process, a crucial stage is the writing of textbooks by authors. Once, in this way, it is possible to observe the adopted approach of an object of knowledge by each one and the decision about how digital technologies will be used in their process. That's why textbooks are ingrained with the authors' conception about mathematics and the teaching and learning of math, explicitly or not (Borba & Villarreal, 2005).

As long as the contribution of the technology towards the changes in the social configuration is undeniable, which is also reflected in the learning space, it is necessary to think about integrating textbooks and digital technologies. For that reason, since 2014, the PNLD's public notice, dedicated to middle schools' textbooks1 , was the first of the Program that contemplated the inclusion of digital technologies.

Furthermore, PNLD 2020, bringing middle schools' textbooks written and published in 2018, was the first that had the main goal to contemplate the National Common Basic Curriculum -BNCC (Base Nacional Comum Curricular) [START_REF] Brasil | Base Nacional Comum Curricular[END_REF]. It presents 11 of 121 math skills 2 addressing digital technologies, in which eight of them denote dynamic geometry software. Therefore, it is considered that it is clear the obligatoriness of the digital technologies' presence in textbooks available in Brazil currently.

However, these digital technologies in textbooks do not ensure that the authors present proposals using their potentialities or technologies just with a pretext to the same suggestions. So, an essential part is to think about this presence and these activities.

In light of the previous, this research considers it essential to reflect on: how the presence of activities using GeoGebra can be characterized in Brazil's mathematics textbooks? It opts here for this particular software, GeoGebra, because it is mentioned by three of four collections analyzed in this paper. All these collections present specific pages dedicated to a pedagogical task to be realized by students using this dynamic geometry software. Such studies will be called activities in this paper.

Theoretical framework

There is an essential differentiation between drawing and construction in the dynamic geometry paradigm, where movement is intrinsic to its processes. The first one is related to the non-resistance to the dragging proof; if a picture is dragged and doesn't keep its fundamental properties, the image is just a drawing [START_REF] Laborde | Relationships between the spatial and theoretical in geometry: the role of computer dynamic representations in problem solving[END_REF], as a picture of a geometrical object. The construction creates illustrations that permanently preserve its fundamental properties, even when one of its moving elements is dragged. Thus, the geometric figure resists the dragging proof [START_REF] Borba | Fases das tecnologias digitais em Educação Matemática: sala de aula e internet em movimento[END_REF].

Assuming this paradigm, it is understandable that the construction is essential to activities using GeoGebra to make scenarios that can enable mathematical investigation [START_REF] Borba | Fases das tecnologias digitais em Educação Matemática: sala de aula e internet em movimento[END_REF]. Besides that, it may encourage the student to comprehend the properties that the geometric figures present and the relations between the parties through visual feedback that the software provides [START_REF] Laborde | Relationships between the spatial and theoretical in geometry: the role of computer dynamic representations in problem solving[END_REF].

This idea of movement can be explored with the visualization since, based on the dynamism explored from the construction of geometric pictures, the possibility of manipulation opens up along with the visualization of objects. This means elaborating on a mathematics activity based in GeoGebra should explore the visual aspect once the software offers quick feedback. This feedback requires an interpretation by the students, and because of it, the visualization has a crucial role in dynamic geometry [START_REF] Laborde | Relationships between the spatial and theoretical in geometry: the role of computer dynamic representations in problem solving[END_REF]. Zimmermann and Cunningham (1991, p. 3) define mathematical visualization as "the process of forming images (mentally, or with pencil and paper, or with the aid of technology) and using such images effectively for mathematical discovery and understanding." Therefore, visualization is associated with understanding a problem as well as discovering something, as seen by the authors. At the same time, it requires an active role by whom is visualizing.

In this point of view, after constructing some geometric object, the activity must have a goal to visualize this construction. It can be raising a hypothesis, getting convinced of some conjecture, or confirming previously emerged ideas. This interaction with the constructed object is necessary, and this is possible because of the manipulation that GeoGebra offers.

Associated with the idea of visualization with discovery, it is the experiment. According to Borba and Villarreal (2005), an experiment is executed to discover something unknown, check the truth of a hypothesis with the view to accept or reject it or afford examples of known fact. These authors point out that the first idea of the experiment goal is discovering something new, which means it is related to mathematical discovery. This idea is primordial on the production of mathematical senses, as [START_REF] Borba | Fases das tecnologias digitais em Educação Matemática: sala de aula e internet em movimento[END_REF] point out. They express that discovering patterns or singularities between the representation of math objects (or components of these representations) propels the production of mathematical senses [START_REF] Borba | Fases das tecnologias digitais em Educação Matemática: sala de aula e internet em movimento[END_REF]. Thus, there is an "empirical" dimension that involves both thinking and learning mathematics. In this process to the occurrence of mathematic learning, [START_REF] Borba | Fases das tecnologias digitais em Educação Matemática: sala de aula e internet em movimento[END_REF] argue that the technological resources became leading figures for that predominant experimental and visual feature. Therefore, it can perceive the importance of experimental dimension gains in GeoGebra and the visual dimension already approached.

Therefore, it is relevant to note that Borba and Villarreal (2005) point out that an experimental approach in mathematics education, using technologies, provides: "The possibility of testing a conjecture using a significant number of examples and the chance of repeating the experiments, due to quick feedback given by computers; the chance of getting different types of representations of a given situation more easily; a way of learning mathematics that is resonant with modeling as a pedagogical approach." (Borba & Villarreal, 2005, pp. 75-76) So, it's relevant to seek comprehension for integrating visualization, exploration, and mathematics learning in activities using GeoGebra in textbooks. Whence, it is essential to characterize the activities through these approaches that could potentialize learning math.

Methodology

Four middle school math textbook collections were analyzed out of 11 approved in PNLD 2020 to perform this qualitative research. The collections will be named Collection A to D in this paper. Each of them consists of four books, from sixth to ninth grade (students here are between 11 and 15 years old), totalizing 16 textbooks analyzed. Of the more than 10 million math textbooks distributed in 2020 to Brazilian public schools, approximately 70% are from these four collections, highlighting them as representative collections for the analysis, as shown in Table 1. All these 16 books that were analyzed are teacher's books3 .

After choosing the collections, the most distributed books from different publishers, the researcher searched for activities using GeoGebra and identified the chapters where they were. These chapters were analyzed, purposing to identify how the activities using GeoGebra were distributed through the textbooks, according to grades and contents of geometry.

The theoretical framework's reading developed a methodological procedure to characterize the presence of activities using GeoGebra in mathematics textbooks, following Figure 1. Every task found was classified by it. To classify the activities by the methodological procedure, it was observed the following: 1) if the content worked in the activity was approached previously in the same textbook, or it is the first time that the author presented the content to students through GeoGebra; 2) after constructing a geometric object, if there is an invitation to drag something with a goal, it means, an exploration through visualization and movement or there is not this invitation and, so, the student construct a geometric object and does not have an exploration with it.

From two questions in Figure 1, therefore, it can be classifying the activities in four groups: activities that: 1) work concepts already approached in the textbooks and have an invitation to an exploration; 2) work concepts already approached in the textbooks and without an invitation to an exploration; 3) work concepts are not approached in the textbooks previously and have an invitation to an exploration; 4) work concepts are not approached in the textbooks previously and without an invitation to exploration.

Giving attention to the third group, it is possible to see that activities from that have an approach promoting mathematical discovery. This assumption is based on the fact that in this case, the experimenters can discover something new that they did not know before, and test and visualize this result with quick feedback, following the theoretical framework.

Discussion of results

Analyzing the Collections A, B, C, and D, the results are shown in Table 1. Collection A, which represents almost half of textbooks coverage in Brazil, has just one activity using Geogebra per year, totalizing four activities. Focusing on those two questions presented in Figure 1, the results are shown in Table 2. It is possible to see that most activities have an invitation to exploration (first column); at the same time, works concepts are already approached (first line). Seven activities do not invite the student to explore, which shows they do not exploit the potentialities of GeoGebra of manipulation. Also, there are five activities working concepts already approached in the textbook and having not an invitation to explore, as Figure 2 shows an example.

CONCEPTS PRESENTED HAVE NOT BEEN APPROACHED PREVIOUSLY

Previously, the chapter where this activity is localized has already approached the relations between angles in two parallel lines cut by a transversal. There is an activity on the same page with the same goal. The only difference is this first is to be done with pencil, paper, and a protractor. Furthermore, students are not invited to drag any constructed points to help convince them about corresponding or supplementary angles. So, this activity doesn't bring a potential use of GeoGebra, and a student could do this same task without any digital technology. After this example of a borderline activity, backing to Table 2, in the third group, it is seen that Collections B and D do not present any activity promoting mathematical discovery. Otherwise, Collection C shows 12 out of 15 activities promoting mathematical discovery. For that reason, an example from this collection, in particular, will be explored.

The first activity from the sixth-grade textbook uses GeoGebra to represent parallel, concurrent, and perpendicular lines. It begins by requesting for the experimenter to construct parallel and perpendicular lines to be compared subsequently. For such, the student shall use three non-colinear points, constructing a ray and two segments, as Figure 3 shows. By measuring the angles and segments that appear in the image, the "investigate" part in the textbook shows up, as can be seen in the exact figure. This activity occurs at the end of the chapter so that the theory of all these points mentioned has already been approached. However, what is proposed is an investigation that has not been approached yet, that is, the conjecture that the shortest distance between a point and a straight line is the segment that unites them, forming 90°.

After the request to construct the parallel and concurrent lines in this activity, the student is requested to move the point E to equal AE to the measure of CD (letter b). For this, point E will have to be moved until CEA forms 90º. When continuing the activity (letter c), the student, from visualization and movement, using experimental procedures, is invited to elaborate the mathematical conjecture that the shortest distance between a point and a line corresponds to the measure of the segment that joins this point to the straight line forming a right angle (letter d). This way, it can define that the activity has a mathematical discovery approach (Borba & Villarreal, 2005). It happens because experimental procedures are used to generate a conjecture; there is the discovery of mathematical results previously unknown to the student and the possibility of several tests by dragging point E. It occurs while the students verify the measurement of the segment AE and the angle CEA compared to the DCE angle, which means they are invited to visualize and movement. This kind of activity can enhance students' mathematical learning once that it gives depth and meaning to understanding, as [START_REF] Hohenwarter | Teaching and Learning Calculus with Free Dynamic Mathematics Software GeoGebra[END_REF] point out "Instead of giving students an answer to a problem they didn't have in the first place, such explorations allow a more meaningful introduction of the abstract concept […] as a solution to a problem students experienced themselves." (Hohenwarter et al., 2008, p. 3) 

Conclusion

Half of the Brazilian students, who use Collection A, can see one activity per year using this software, which is low. Giving focus on Collection C, which brings a more relevant number of activities using GeoGebra, it is the author's choices for an approach that has a goal to promote mathematical discovery, as can be seen from the methodological procedure (12 out of 15), what does not happen on Collection B and D once. This emphasizes the gap in the use of activities with dynamic geometry software in Brazil, making clear that there is space to introduce more activities using GeoGebra in the textbook and change their approach. This paper was aimed to characterize the presence of activities using GeoGebra in Brazil's mathematics textbooks through two questions from the methodological procedure. From this, we could see how some activities (7 out of 36) don't invite students to explore and hence don't utilize the potentialities from GeoGebra and its dynamism. It's necessary that textbooks offer enhancing activities, not borderlines, and not use technologies as a pretext just to be approved by PNLD, for example.

We sustain that it is possible to potentialize the mathematics learning process through mathematical discovery once the students are invited to explore and search for their own results without a ready answer. That means they don't know where to arrive in the beginning. A textbook mustn't supply some answers before these activities using GeoGebra. In this way, students are more involved, as Borba and Villarreal (2005) observe, challenging them to discover something new by visualizing a problem and testing with quick feedback. And there is space to appropriate this approach better for making activities using GeoGebra in mathematics textbooks from Brazil, looking for promoting more meaningful math learning for students.

It is also noted that methodological procedure created from theoretical framework contributed to verify if an activity has an approach based on visualization and exploration and if it promotes mathematical discovery, changing to perceive an activity in a textbook, which shows us a fruitful field of development to future analyses.
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Table 1 : Data of 4 collections analyzed

 1 

	Collection	Coverage in Brazil in 2020	Quantity of activities using GeoGebra
	A	49,8%	4
	B	10,1%	8
	C	6,1%	15
	D	3,4%	9
	Total	69,4%	36

Table 2 : 36 activities classified in four groups THERE IS AN INVITATION TO AN EXPLORATION THERE IS NOT AN INVITATION TO AN EXPLORATION CONCEPTS PRESENTED HAVE ALREADY BEEN APPROACHED

 2 

	Collection A: 3	Collection A: 0
	Collection B: 6	Collection B: 1
	Collection C: 2	Collection C: 1
	Collection D: 5	Collection D: 3
	Total: 16 (44,4%)	Total: 5 (13,9%)

Each year, this process occurs with a specific stage of school education: childhood education, primary school, middle school and high school. So, these textbooks are used during four years (before

2020, the period of use was three years).2 BNCC is a normative document that defines the set of essential learning that all students must develop throughout the stages of basic education. In Mathematics, there are 121 skills in total for the four years of middle school and every textbook has to follow it. If do not, they are not approved.

In Brazil, every public-school teacher receives a textbook containing student textbook and also some tips, instructions and answers for all activities of it (in another color, to do this differentiation, as Figure2shows in red).
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