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RESUMEN

Teachers use textbooks in classroom according to the corresponding textbook year . They take advantage of various pieces of the same textbook year through xerox copies thar are distributed to each students, without regard to the sequencing or the deepening of the tasks for an actual construction of mathematical knowledge. Since students do not have textbooks, leads us to question:

How is mathematical knowledge presented by textbook authors?

How is issues presentation becoming more complex?

What type of framework are used in order to address definitions and constructs geometric?

This study is based on contributions from G. Brousseau and Berthelot-Salin and Chevallard 
The objectives of this study are:

To analyze the proposed education construction of triangles in textbooks, 6 and 7 of EGB. 
To identify some didactic phenomena that influence the teaching of geometry, starting from the next working hypothesis:

H1: “Mathematic activities, as it takes place at school, shows a breakdown between theory, technique and technology”.

H2: “The absence of justifications and demonstrations in math textbooks and their uses at the classroom have a purely perfomative effect of mathematics”.

1.- Theoretical Framework

Which type of  geometrical activities contribute to the "construction of space in the student”?

What knowledge are proposed in such activities? Are definitions necessary?

Teachers do not have clear answers to these questions, nor to those raised earlier. That is why Berthelot-Salin proposed, as a first step, to clarify the relationship between the problems and challenges of space geometry. Then, they suggest, locate that relantionship in the context of educational programmes in order to analyze  didactic teaching geometry based on  Anthropological Theory of Teaching by Chevallard.

According to Chevallard, Bosch and Gascon (1997), mathematical work appears as a response to certain questions or task problems and is comprised of technical, technological and theoretical aspects. Thus, the dynamic nature of a work allows to rebuild it through the fields of problems along with techniques that solve problems.

From that perspective,  reviews, library, textbooks are school devices. If they impact on the structuring and development of the process of studying mathematics, they become teaching devices. Therefore the textbook is a device to help both the teacher to the student in the process of studying math.

One feature of textbooks is the place that occupies figures whose role and significance were studied by researchers like Vergnaud and Laborde (1997). They state that the figure is the object of the theory, while the drawing is the embodiment of theory on a sheet of paper, a computer screen or on the sand. So, the drawing results into a model of the figure.

As a result, event such as "build all possible triangles juxtaposing three sticks (4 cm, 5.5 cm and 8 cm)" become significant. This task develops an experimental geometry since students rehearse their mounts without taking into account the properties involved, producing properties or justifications that have no such category in geometry and are difficult to control. In  Brousseau´s words, they produce a metacognitive sliding.

2.- Study manuals

2.1.- Why to analyze textbooks.

Students textbook is a didactic device that is refered by teachers and affects the education system of mathematics in the city of Salta, Argentina.

The textbook author, in each case, exemplifies how to solve a problem according to the appropriate epistemological model which, in his opinion, considers it to convey certain mathematical knowledge.

For example:

Definition  triangles drawn from the books of the 90´s.

· Given any non-aligned three points determine a triangle.

· The triangle is a three-sided polygon.

In 70% of the 6th grade textbooks appear proposed tasks for students without any explicit definitions of geometrical objects. At the same time, triangles drawing figure appears in the titled topic: Figures flat construction technique using only a compass.

While other authors have not developed any issue concerning triangles.

With these examples, we see a very simplified version of the different geometric models of the definition of triangle and the various forms that authors propose to drawing triangle.

The teacher and students interpret the proposal and in some cases carried out a reconstruction of a definition of a theorem or a building.

2.2.- Selection of textbooks

The findings emerge of analyzing 18 textbooks for 6th  EGB 2 year and 7th EGB 3 year in 1994-2006 period. The books mentioned are used by teachers of both levels and are found in quantity in the libraries of schools. Selection of textbooks was conducted according to the data collected in the sample and considering the period that follows the Education Reform implemented by 1994 until the present. The period has been established by considering the importance of the proposed changes, at least in discourse, that appear in the Basic Contents Commons and in textbooks.

At the same time, 1994  is the starting year  of that research since the availability of first textbook devoted to the teaching of mathematics at the primary and secondary school libraries. In addition, public and private data were extracted in various institutions of the city of Salta from the sample and the information provided by Professor Students at the Practice Teaching in Mathematics Teachers Programme.

Teachers use textbooks, called Manuales, to organize their classroom activities. They identify each textbook by  the publisher trading brand in the following order of priority: 

a)Santillana b)Kalepuz c)Aique. 
Teachers do not require textbooks to students, based on Ministerial provisions of the  Salta province.

Teachers organize math activities through practical work guides, drawn from textbooks, grouping them into two categories:

1. Practical  problem guides extracted from textbooks

2. Xerox copies of the activities proposed in the manuals

2.3- The activities in textbooks:

To analyze the activities in the Manuales is necessary to build the organization mathematical reference, it serves as a benchmark to analyze the work that needs to be studied. Such work must be selected followin curriculum criteria. In our case we select the issues and challenges surrounding the construction of the triangle.

2.3.1 Why focusing on the construction of triangles?

According to Vergnaud, Laborde (1997) and Gascon (1997), problems with geometric constructions are identified as modelling activities. They are:

1. Part of a field problems in the geometrical system, for example the construction by ruler and compass, materialized through tasks.

2. Ways of making or techniques that allow to explore properties under certain conditions of possibility.

3. A means, under certain conditions, to allow students to build technologies and theories associated with the geometric knowledge.

4. Tools to solve problems or meso-macro space.

In this context, we analyze field problems relating to geometry "geometric constructions" in 6th and 7th grade student textbooks.

How and where do they appear?

In most of the analyzed texts, they are integrated into the following topics:

Figures: definition. Concave and convex figures.

Polygons: classification.

Triangles: classification according to their sides and angles; constructions.

In the first sections, it is defined: Figure, polygon, triangle along with the classification of triangle according to their sides and angles, all of these definitions are accompanied by graphic representation. Other activities are presented in order to solve some problems: viewing, side measuring by ruler and angles measuring by transporter.

In activities where construct of triangles is proposed, “given both sides and an angle between them and given the three sides, only graphically”,  procedures are not written.

Activities do not take into account the problems of interpretation that can raise the students on the drawings referred to them. The data provided in the activities are inadequate with respect to the object of which is the theoretical model. Example: build a triangle given an angle and two sides. The angle is included into the two sides as a given data?

2.3.2.- Mathematical reference to the issue: The construction of triangles.

Taking into account the level of learning that we have seen, then we are going to consider the geometric models that appear the issue "construction of triangles" is addressed. In that context, a field of problems, that are unique to the geometry, is addressed by a set of task based on techniques or ways of solving these problems, and justifications for each technique  through technologies and theories associated with them.
(1: Construction of triangles used as a tool of cardboard straight edges ((11only by ruler  or (12 only by transporter)

The four basic operations that, accordind to our criteria, are the technological elements: 
(11: Trace of a line by two points. (12: Intersection of two lines. (13: Transportation of a segment. (14: Transportation of an angle.

By this technique a triangle can be constructed given one side and two angles, or both sides and the angle. But it is restrictive to build a triangle given the three sides, or given both sides and the one opposite angle.

(2: Construction of triangles with only compass.

The three basic operations that, according to our criteria, are the technological elements: 
(21: Draw a circle center and radio. (22: Finding intersections of a line and a circumference.  
(23: Finding intersections of two circumferences.

(3: Building triangle only with ruler and compass.

The five basic operations are: (11, ( 12, (21, (22 and (23.

( 4: Building triangle with ruler, compass and compass.

The five basic operations are: (11, (12, (21, (22 and (23. 

(5: Construction of triangles on graph paper to give information about it.

In using this technique are restrictions that could be resolved with the technique.

 (6: intersection of two geometrical places with  ruler and compass. Taking into account the content studied at the school discussed in this paper, we only analyze only thecniques   (1 to (5. 

Elements associated with theoretical techniques  (1, (2 (3, (4 and (5: They can be found in the Euclid´s element that arose from the axiom of continuity.

For example,  we describe,in a systematic way, how the data obtained from different books about the issue "construction of triangles" are organized:

A) The construction of triangles taking into account the following classification:

A.1 .- equilateral triangle.

A.2 .- isosceles triangle (rectangle obtusángulo, acutángulo)

A.3 .- scalene triangle (rectangle obtusángulo)

B) Tasks listed under different names, which are: definitions, examples, exercises, exercises and problems solved exercises, Olympics, integrate, mathematical games among others.

C) The following parameters of the mathematical activity, as noted above, has two inseparable aspects: practical mathematics (which consists of tasks materialized in types of problems) and techniques useful in carrying out these tasks. The analysis of the practice can be done from the following indicators: techniques, technologies and theories used to justify the techniques employed.

 2.4 Percentage data emerging from the analysis of 6th year textbooks. 
2.4.1.Next table represents the proposed tasks for a single textbook (5.5%) including their techniques, technologies and theories.

	  Books  
	Proposed Task
	Techniques 
	Technologies 
	Theories 

	6th Year


	T1: given three segments 
	3
	11 , 22   y 23
	Ranking triangles according sides and angles



Emerging Restrictions

The necessary and sufficient conditions for the construction of a triangle given the three sides a-b  c  a+b are not listed above.

2.4.2.- 22% of the books reviews do not specify the techniques and technologies, thus the theory is non-existent:

T2: given an angle and two sides.

T3: given three rods equal to 6 cm ensures that you can construct isosceles triangle is it true what they say?

T4: given two angles equal.

T5: given an angle and a side.

T6: given two angles and the side.

T7: since both sides.

In all tasks are asked to classify the triangle obtained according sides and angles. 
For example, we synthetically develop  task T2 technique, technology and theory. We list the restrictions that we believe we should work to achieve an in-depth study of field problems "constructing triangle":

	Tasks
	Techniques
	Technologies
	Theories

	T2: an angle and 
Two sides (a and b)
	2: Construction of triangles only with  compass.  
	13:  Transportation of a segment.

14:  Transportation of an angle. 
	Transport theorem segments and angles.


 
Restrictions:

Is the angle opposite to one side as it state? Is the angle  between  a and b sides?

If the angle is opposite to one side and
i) a< b we will have two valid solutions  if the angle A is acute, and if noneA is obtuse angle.

j) If a=b is in the A acute angle gives us an isosceles triangle.

We list some of the restrictions as an example.

2.4.3.-18% of the books reviews is proposed as a task for 6th year within the geometrical themes  such as regular polygons the following question: 
"Follow the outlined steps in your folder and built an equilateral triangle.

Check an item such as red

Draw  three 120° angles consecutively whose vertex is that point.

Mark with compass in the red dot, and mark the same length on the sides you drew. 
Links brands with the three consecutive segments. What kind of polygon is the equilateral triangle?..................................... .................................................. .......................................

	Technique
	Technology
	Theory

	Mark  a red dot
	Choose a point on the plane
	There are infinite points

	Draw  three 120° angles consecutively whose vertex is that point.
	Angle transportation.
	Metric Relations of flat figures: Angles sum

	Mark with compass in the red dot, and mark the same length on the sides you drew.
	Segment transportation.
	Theory of segment transportation.


 
Restrictions: 
What function does the figure of the textbook play?

Where do you place the red dot?

How to draw angles consecutively, if they have not been defined?

How to measure the angles without definingelementary metric relations?

2.4.4.  24.5% of the reviwed books,  a task  is proposed asfor 6th year. This is the construction of triangles within the Polygons theme. Where provided data can not be deduced from the drawing, in the words of Vergnaud ... "The field of membership of the elements of a figure can not be determined with a drawing."

2.4.5.The remaining 20% the issue don not appear: construction of triangle. 

2.4.5. constructed triangles appear in the subject areas. 

2.5.-Analysis of textbooks from 7to Year
The proposed tasks in the 7th year textbooks are similar to those of 6th. But, those issues are even more absent in 7th year.

So constructs triangles appear in 20% of the books analyzed:

T1: given the three sides. (Three segments are addressed in the 6th).

T2: given an angle and two sides.

T6: given two angles and the side.

All in graphical form, without writing procedures.

60% of the books, the theme triangle appears in the section entitled "Areas".

20% remaining  do not address the issue: construction of triangle.
First approximations to a conclusion based on the evaluation of textbooks
From our analysis of all the reviewed books, we can infer the following conclusions:

The presentation of the problem to address geometrical properties of triangles is minimal, the subjects have no continuity and deepening. The passage of different frameworks is neglected. It follows, if the teacher does not have adequate epistemological training on the mathematical knowledge to teac, textbooks guide but should not define how to teach it.

By this, we mean that if the textbook propose  an axiomatic frame. In consequence, it will be implemented in the classroom. If others are the foundations of the author will also be translated in this way.

Problems are isolated. Interpretive evidence, that could give concrete elements to establish interplay between the various activities, disappear completely.

In some textbooks various activities are proposed (Olympics, integrate, games), but those are fragmented or sequenced without targeting the object of study.

All textbook proposals have a unique solution, not allowed to raise the living conditions of all possible solutions, which causes difficulty in advancing fields problems in order to study of the topic: construction of triangles.

Despite the variety of activities they propose different names (Olympics mathematics, integrate, etc.), limiting the time exploratory activity mathematics and the deepening of the techniques used to be able to reach a level of technology.

The topics suggested in 6th and  7th  year textooks do not relate nor develop a more complex relationship. Unlike in on the 7th  that there should be further study but there are some significant absence.

Systematization of the proposed tasks towards the production of geometric knowledge is hardly ever found. That assertarion is based on our analysis of activities on the construction of Triangle in textbooks: Lack of use of properties of the figures to justify technologies.

The slogans are closed making it difficult for the student to decide, formulate, surmise, generalize and hypotheses.

Most of the problems include the measure.

The validity of the answer is based on empirical findings, we can say that we make a presentation ostensiva borne of the figures. As an example, we can cite a problem that is presented to students, but they are not confronted with its resolution by effective space interactions; they don not have the opportunity to test the representations, to modify, to explain and justify properties involved in the proposed task.

There is a tendency to decrease to arithmetic calculations in the proposed activities as geometrical. 
In textbooks, 6th  (the last year of primary school) and 7th  (the first year of secondary school) the geometric problems associated with the construction of triangles appear as  empirical findings through figures and they are similar.
Conclusions: 
6th  and 7th   EGB years are not desinged for students to master rigorous axiomatic frame, but it is expected that they could know, intuit, to formulate hypotheses, to speculate, to generalize, and whether it is possible to prove, without extreme demands of formalization as it is usual in the presentation of results in mathematics, which prevents appreciate and experience the processes that lead to those results.

So if teachers do not have a good training epistemological, scientific and educational on the subject, the textbooks written for students; guide but do not guarantee learning geometry because they don not provide of techniques, technologies and theories associated with tasks. In addition,  to teach students to construct triangle, drawings are made and definitions of items that are not recorded as a theory in the book. The vocabulary that is used is established upon conventions and suggests arguments beyond what you want to teach, that is the construction of triangles.

The authors of textbooks do not take into account the contributions of the research and put aside the problems of interpretation that it may pose to the students. 
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