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Abstract 
The aim of this study is to analyse the performance of a group of students aged 10-11 in a 
construction of a table in a routine mathematical exercise and its impact in terms of transformations of 
representations. The methodology was qualitative (case study). The participants were 17 students 
who worked individually. The task consisted in a routine geometrical exercise with the statement in 
verbal language and with the drawing of six triangles. Students had to classify each triangle by their 
sides (scalene, isosceles and equilateral) and by their angles (right triangle, obtuse triangle and acute 
triangle). We asked them to organize their answer in a table. Data were collected by individual 
students’ written registers. All students constructed adequate tables. We verified that students of this 
age were autonomous and critics. They elaborated a table with the same information but organized it 
in different ways and with different degrees of abstraction. During the resolution of the task, the 
students made treatments and conversions. In the tables of C1 category, students classified each of 
the triangles in a simple way despite the information obtained could be related. In the tables of C2 
category, students grouped the triangles in a different way, allowing students to make other 
comparison among the triangles. We concluded that the table make possible to increase the number 
and the quality of the transformations of representations. The answer organization in a table can 
improve a routine mathematical exercise because it ensures a variety of transformations of 
representations which develops their fluency among representations allowing the students an 
understanding of mathematical contents. 
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1 INTRODUCTION 
Mathematics objects are abstractions that do not exist in the real world. We can only access them 
through representations. A representation is a configuration that can replace an identity ([1]). Most 
common mathematic representations are in verbal, visual and symbolic systems of representations. 
There are several forms of visual representation that can be used in mathematics classes. Tables can 
be used as visual representation of concepts in several areas. 

The competence linked to the reading of data information presented in tables is transversal to several 
subjects in the Portuguese curriculum since first years of schooling.  Mathematics subject has 
responsibilities in developing that competence in the students ([2], [3]). 

Several researchers in Mathematics Education have developed studies to clarify this understanding 
([4], [5]). Peled and Keisar ([6]) refer the power of data organization in tables and defend their use 
since early. 

Watson and Callingham ([7]) demonstrate the complexity that students and teachers encounter when 
dealing with problems involving the interpretation of double-entry tables with a statistical approach; 
and state that it is difficult for teachers to create learning situations where students learn for 
themselves. 

Several authors studied the influence of the elaboration of a double-entry table in the construction of 
their correspondent bar graphic (example [8], [9]). But this influence does not only check in domain of 
Statistic. For example, Panaoura ([10]) confirms that students, who are not able to use representations 
in a fluent way, manifest more difficulties in overcome cognitive obstacles of a geometric concept. 

Still, Duval ([11]) defends that there is no knowledge that does not mobilize a representation activity. 
The same author refers that there is only understanding when we are able to represent a 
mathematical object in two different forms transforming them together. This condition seems 
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necessary to distinguish mathematical objects from their representations, as well as to identify the 
same mathematical object in two different representations. Duval ([11]) considers two ways of 
transformations of representations: treatments and conversions. Treatments are transformations that 
involve the same representation system and conversions if involve two representation systems. 

Considering the transdisciplinary interest ensured by an efficient domain of organizing and treatment 
of data, we look for a concrete situation in which occurs a construction of a table. We consider 
important to analyse the students’ performance in a transformation of representations and to 
understand the role that visual representation (table) has in a concrete geometric exercise. In middle 
school is frequent to ask to students to complete a table, but it is not often to ask to build a table. For 
this reason, we wanted to know the performance of students of this age in construction of a table. For 
this the following research questions were stated: What is the performance of a group of students 
aged 10-11 in a construction of a table in a routine mathematical exercise? What is the impact in 
terms of transformations of representations in the student’s activity if they use a table? 

2 METHODOLOGY 
We chose a qualitative methodological approach, a case study ([12]), with the intention of displaying a 
better understanding of the particularities of the exploration of a visual representation (table) in the 
resolution of a routine task. In particular we had the objective of analysing the performance of a group 
of students in a construction of a table and its impact in terms of transformations of representations. 

2.1 Participants, data and data analysis 
The participants were 17 students aged between ten and 11 years old who worked individually. 

The data were collected from written registers produced by the participants during the task. 

For data analysis two categories were formed: (C1) one entry of the table (line or column) with the 
letter which identified the triangles (A, B, C, ...) and the other entry with the classification of triangles 
by their sides or by their angles; and (C2) with triangles’ classification by their sides and by their angles 
in one entry of the table (line or column), and each possibility (scalene, isosceles and equilateral; right 
triangle, obtuse triangle and acute triangle) in the other entry. Eight days after, in whole group, the 
teacher selected five tables and students identified strong points and weak points in each table and 
how to improve them.  
In the end, we analysed the performance of students in terms of transformations of representations, 
identifying the treatments and the conversions made by the students during the resolution of the task. 

2.2 Teaching approaching and materials 
Students were initializing the learning of the content “Triangles and parallelograms”. 

This class had the objective of consolidating the classification of triangles by their sides and by their 
angles. This task required that students used a table to represent this specific geometric concept. This 
activity offers the teacher a quick way of assessing student depth of understanding regarding a 
specific concept and the ability to adjust instruction immediately to address student needs. 

In one of the previous classes, students and the teacher had constructed a schema (Fig. 1). 

 
Figure 1 – Schema elaborated in the previous class and available for students  

to consult during the task resolution (our translation). 
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In the following class, the teacher presented the task which statement combines a representation in a 
verbal language with a visual representation (figurative) of six triangles (Fig. 2). 

Q1: Construct a table to classify each of the triangles of the following figures by their sides and by their 
angles: 

Figure 2 – Task presented to students, [12] p.10. 

The planned 15-minutes activity was developed in individual work. Students could consult the 
schoolbook and the school notebook. However, students showed insecurity. The teacher realized this 
students’ insecurity by the long time that students did not write anything. To overcome this situation, 
teacher made the students realize that they were in the possession of the tools to start working (the 
students knew what a table is and classify triangles). Also the teacher reminded them that they could 
consult their schoolbook and their school notebook. 

Eight days after the task solution, the teacher organized a whole class discussion in which the 
students identified the strong and weak points of each table and explained how to improve it.  

3 RESULTS 
In a first phase we analysed the students’ registers. All tables were adequate. In category C1 we found 
15 occurrences and in the category C2 we found two.  Tables of category C1 could have additional 
information as the triangle perimeter, the figurative representation of the triangle or their side‘s 
measures. 

In the first category the usual procedure was the construction of the table with three columns, with or 
without vertical and horizontal lines of the cell division. Fig.3 shows one example of this category 
without lines and with the inclusion of additional information (the calculation of the perimeter). 

 
Figure 3 - Example of a C1 table without titles in the columns, without lines to separate the cells  

and with additional information (perimeter), (our translation). 
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Of the 15 tables in this category, 14 of them had a title in the columns. Students used expressions like: 
Triangle; Classification by their sides; and Classification by their angles. One of them included a fourth 
column with the draw of the triangles (Fig.4). 

 
Figure 4 - Example of a C1 table with titles in the columns, with lines to separate the cells and with 

additional information (draw of each triangle), (our translation). 

In this category, we found a table in which the student considered seven columns and constructed the 
table with the same organization in the line with additional information related to the measure of the 
triangles’ sides (Fig. 5). 

 
Figure 5 - Example of a C1 table with titles in the columns, with lines to separate the cells and with 

additional information (measures of the sides’ triangle), (our translation). 

In the second category (C2) we found two tables. Both are constituted by two tables juxtaposed. The 
students constructed a table with two columns (or two lines), each one subdivided in three columns (or 
three lines), in accordance to the classification of triangles by their sides and by their angles. They 
also put the letter of the triangle in respective cell (Fig.6 and Fig.7).  

 
Figure 6 – Example of a C2 table constituted by two tables juxtaposed (vertical),  

but variables could be related (our translation). 
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Figure 7 - Example of a C2 table constituted by two tables juxtaposed (horizontal), but variables could be 

related. This table has incorrectness but it is irrelevant for this analysis, (our translation). 

Eight days after the teacher organized a discussion in whole group. She selected and showed these 
five tables and students identified strong points and weak points in each table and how to improve it 
(Table 1). They also recognized that a table is a practical way to organize an answer. 

Table 1.  Strong points and weak points in each select table, referred by students. 

Table Strong points Weak points 

C1 

 

Included additional 
information 
(perimeter). 

Well organized, 
therefore without 

lines. 

There are no lines. 

 

Well organized. 
Draws make the 
information more 

clear. 

- 

 

- 
Unreadable letter. 

Out of margins. 
“It is all very tight.” 

C2 
 

Well organized. 
Readable letter. 

Small rectangles. 
Organization can be 

better. 

 

Well organized. 
Cell size too small. 

Organization can be 
better. 

Students started from a representation in verbal language (statement of task) and two visual 
representations: figurative, in the draws of the triangles (Fig.2) and the scheme (Fig.1) which they 
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have transformed in another visual representation (table). Thus, they made conversions and 
treatments. When the students answered to the task, throughout the table, they made symbolic 
treatments or visual ones. Example of each is the calculation of the perimeter and the draw of the 
triangles. They made conversions: (i) from figurative representations (the draws of triangles) to verbal 
representations (classification of triangles in verbal language); (ii) from symbolic representations to 
verbal language (triangles classification). 

4 DISCUSSION AND CONCLUSION 
All students were autonomous in the elaboration of the table despite in the beginning students 
manifested some insecurity. But, after this insecurity has been overcome by the trust and the incentive 
given by the teacher, students were able to develop the task. They constructed a table with the same 
information but organized it in different ways and with different degrees of abstraction. Tables of C1 
category classified each of the triangles in a simple way despite the triangles could be related. In the 
tables of C2 category, students grouped the triangles in a different way allowing them to make other 
comparison among the triangles. For example, it allows knowing the number of absolute frequencies 
for each of the triangle types. 

These students were able to organize the given information in a table and they were autonomous and 
critics. They were able to choose the titles of the columns and the lines. They analysed the triangles 
and justified their reasoning in the defence of strengths and weaknesses of the tables. 

We concluded that the table make possible to increase the number and the quality of the 
transformations of representations. The answer organization in a table can improve a routine 
mathematical exercise because it ensures a variety of transformations of representations which 
develops their fluency among representations ([10]) allowing the students an understanding of 
mathematical contents ([6], [11]).  
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