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Abstract 

This text aims, through the historical analysis of activities in Brazilian curricula and programs, to identify 

elements of the constitution of knowledge to teach classification, seriation and ordering with the use of logical 

blocks, in order to understand the movement of institutionalization of this knowledge during Mathematics 

Modern. The adopted references seek to understand professional knowledge of teaching, in different historical 

times, in view of tensions between the professional field and the disciplinary field of Mathematics and 

Educational Sciences aimed at legislation, programs, curriculum, decrees, among others with regard to 

knowledge to teach and to teach. The study suggests that one of the knowledge objectified in Brazilian programs 

was the ways to approach the logical-mathematical structures in a concrete way, that is, with the logical blocks 

to build and materialize knowledge referring to the logical structures of classification, seriation and ordering. 

 Keywords: Logical blocks; Knowledge to teach; Resumes and programs.  

 

Resumo 

Este texto objetiva, por meio da análise histórica de atividades em currículos e programas brasileiros, identificar 

elementos da constituição de saberes para ensinar classificação, seriação e ordenação com a utilização dos 

blocos lógicos, a fim de compreender o movimento de institucionalização destes saberes durante a Matemática 

Moderna. Os referenciais adotados buscam entender os saberes profissionais da docência em diferentes tempos 

históricos, tendo em vista tensões entre campo profissional e campo disciplinar da Matemática, e das Ciências 

da Educação presentes em legislações, programas, currículo, decretos, dentre outros, no que se refere aos 

saberes a ensinar e para ensinar. O estudo sugere que um dos saberes objetivados em programas brasileiros, 

refere-se às maneiras de abordar as estruturas lógico-matemáticas de forma concreta, ou seja, com ênfase no 

modo em que os blocos lógicos constroem e concretizam saberes referentes às estruturas lógicas de  

Palavras-chave: Blocos lógicos; Saberes para ensinar; Currículos e programas. 
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Introdução   

Within the history of mathematics, manipulatives have long been used to aid in the 

teaching of the subject and, to a large extent, are thought for the early school years. About the 

school material culture, Vidal (2017) explains that it has emerged as an object of 

investigation and a source for the understanding of the history of the school and the process 

of schooling. 

Still on the subject, Souza (2013) points out that, in a historical perspective, from the 

19th century on, the relationship between school materials and pedagogical renewal was 

consolidated in primary education, in several countries of the West, when new modalities of 

organization of the elementary school were experimented aiming at the universalization of 

education. Moreover, Roberts (2014) adds that there is a large amount of research on the use 

of manipulatives materials in the classroom, which demonstrates their use from the 1960s to 

the present day. On this issue, he explains that the United States, starting in the 1950s, 

experienced a revival of Montessori, a method developed by educator Maria Montessori 

(1870-1952), which proposed, at the beginning of the 20th century, the use of various 

manipulative materials in learning processes. Possibly, this search happened in a context of 

interest for the renovation of mathematics teaching both in the United States and in Europe, 

through the development of Pedagogy and Educational Psychology, whose influence 

extended far beyond mathematics, with the Swiss Jean Piaget, among others.  

For the purpose of this text, we will consider manipulable material, concrete material 

and structured material as school materials. In this sense, Alves (2010, p. 103) presents us 

with the following understanding about this type of material: "supports and utensils that, in 

different times and spaces, were invented, mobilized, transposed, disseminated to and by the 

school". 

Among the educators who in the 1960s helped popularize materials in mathematics 

teaching, we can mention Emile-Georges Cuisenaire, Caleb Gattegno and Zoltan Dienes 

(1916-2014). The latter, a Hungarian educator, PhD in Mathematics and Psychology, who 

considered Mathematics as a unique structure, yet used a more concrete methodology. He 

was one of the great pioneers of studies alluding to methodology for teaching in the early 

grades, and considered as a reference in the field of Mathematics Education. 

 Having said this, we believe that the use of materials to assist in the teaching and 

learning of mathematics has, in fact, a history that precedes electronic technology. In this 

sense, some of them were proclaimed as revolutionary, as is the case of logic blocks, due to 

their circulation and promises of modernization in the teaching of mathematics. 

Thinking the school environment as a place of knowledge production, Valente (2007) 

explains us that school knowledge is an element of school culture, and that within the history 

of school mathematics it is considered a product of culture in teaching mathematics. Thus, 

this paper aims, from the historical analysis of activities in Brazilian curricula and programs, 

to identify the elements that constitute the knowledge to teach, its classification, seriation and 

ordering with the use of logic blocks, in order to understand the movement of 
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institutionalization of this knowledge during Modern Mathematics. We believe that the 

historical study of the use of logic blocks can contribute to the understanding of the 

systematization and objectification of knowledge with the use of manipulative materials. 

Thus, from our perspective, systematization is a process of transformation of knowledge into 

knowing, and objectification is the product of this process.  

The implementation of the reforms of the education systems in the states of Brazil, 

referring to the deliberations of the Laws of Directives and Bases of National Education, Law 

n◦ 4.024/1961, and LDB n◦ 5. 692/71, with a policy to expand the number of vacancies in 

public schools and the extension of free schooling, stemmed from different strategies, among 

them, the offer of training courses for teachers, in much of Brazil, and distribution of 

publications addressed to teachers, in order to circulate methodological prescriptions and 

guidelines for the operation of schools in the new organizational structure of the networks 

and guidelines concerning the teaching profession (França, 2019).  

In this study, we will focus on the prescriptions and guidelines concerning the use of 

logic blocks as manipulable material during the validity of the ideology of the Modern 

Mathematics Movement (MMM) which, in general, aimed to "modernize" the teaching and 

learning of mathematics, changing and updating the contents and methods, encouraging the 

participation of teachers in events in which issues related to the new teaching proposal were 

discussed. In this perspective, the national education law, Law n◦ 4.024/61, provided 

curricular flexibility to the teaching systems of each Brazilian state, creating opportunities to 

absorb the ideas of the MMM and new teaching/learning experiences. In its Art. 20, it 

considers, for the organization of primary and secondary education, that the federal or state 

law will meet: 

a) the variety of teaching methods and forms of school activity, bearing in 

mind the peculiarities of the region and social groups; b) the stimulus of 

pedagogical experiments with the purpose of improving educational 

processes. (Brazil, 1961). 

Another necessary point to be highlighted in order to better understand the 

constitution of new knowledge refers to the fact that the ideas of Dienes were appropriated by 

the authors of official Brazilian documents. To a great extent, in the early grades, the teaching 

programs were influenced by the proposals of this educator. In this article we focus on 

official sources, that is, the teaching programs elaborated by official agencies. 

França (2019), Soares (2014) and Fischer (2007) highlight that Dienes disseminated 

his investigations in Brazil through study groups, mainly by the Mathematics Teaching Study 

Group (MTSG), founded in 1961, under the presidency of Oswaldo Sangiorgi, which had 

George Springer as a collaborator. The authors mentioned here also believe that the 

constitution and the work of MTSG was extremely important for the implementation and 

dissemination of MMM in Brazil. 

At that time, some publications circulated guidelines concerning the Mathematics to 

be taught, and also disseminated educational experiences carried out in experimental schools, 

which established changes in order to standardize the actions of the schools of the newly 
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created school system, including new methodologies that used the logic blocks. We can infer 

that these guidelines were objectified in the programs of the period. The objectification of 

knowledge represents the last stage of the path of transformation of information about 

teaching experiences into professional knowledge of the teacher. 

 According to Borer (2017), the knowledge to teach is configured as professional 

knowledge, which is developed through the progressive constitution of a disciplinary field of 

educational sciences; the knowledge to teach is that which comes from the disciplinary fields 

of reference, constituted by university disciplines; in a more detailed way, we also have the 

knowledge to teach, represented as the object of teaching, and the knowledge to teach, 

characterized as the teacher's professional tool. For Valente (2017), the knowledge to teach is 

understood as that which the teacher should use for the formative task (for example, 

referenced by syllabuses, programs, manuals, etc.), and the knowledge to teach as that which 

should be mobilized in teaching practice (the ways of dealing with the knowledge to be 

taught, the ideas of how students should learn this knowledge, their ways of learning, the 

transformations that the knowledge to be taught should undergo, etc.). The professional 

knowledge of teaching, on the other hand, can be objectified in legislation, programs, 

curriculum, and decrees, among others. 

In this perspective, we seek to contribute to the constitution of the Mathematics of 

teaching in the MMM period. It is worth mentioning that the Modern Mathematics 

Movement favored the analysis of tensions between the professional field and the disciplinary 

field (Valente, 2021) of mathematics, since it brought transformations in the mathematics of 

teaching, which for quite some time was anchored in cognitivist psychology and 

structuralism, with very different characteristics from previous pedagogical waves. The 

tensions between the field of disciplines and the professional field can be better understood 

when we check the focus of Mathematics for abstraction. How to didacticize Mathematical 

structures for children? 

We think that the knowledge objectified in official documents may portray the 

consensus of the discussions between different sectors that participated, in some way, in the 

production of new reference knowledge during the period of validity of the MMM ideology. 

We also corroborate with França (2012) when he states that the curricular transformations 

were derived from appropriations of university disciplines and successful experiences of 

teachers in experimental classes. On this last aspect, we observed the materialization of these 

experiments in objectified knowledge, which present data that can be read in the official 

documents of curriculum reformulation.  

According to Valente (2019), these knowledges are considered from new conceptual 

bases, that is, they are institutionalized over time, in situations of decantation, of stabilization, 

of consensus on certain knowledge in terms of the explicit, formalized, transmitted and 

intentionally included in teacher education. 
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MMM in Brazil and the contributions of Dienes to the early grades 

Times had changed, society needed new knowledge, and many discussions about 

teaching and learning agglutinated educators around the MMM. According to Batista et al 

(2013), França (2016; 2019), Soares (2014), the Movement began in the mid-1950s, a time 

when the requirements for professional qualifications and scientific discoveries were 

associated with the growing appreciation of technologies, and the sciences functioned as 

prerequisites for economic development 

The MMM, based on cognitivism, that is, on Piaget's psychogenetic theory, defends 

the idea that the individual, from birth and throughout his development, builds knowledge. 

We can say that this Movement was a series of actions that took place in a large part of the 

world, originated by the gap between the development of mathematics and its teaching. As 

far as the scientific production of the MMM is concerned, it is based on structuralism, so that 

it seeks to analyze social reality based on the construction of models that explain how 

relationships are based on what are called structures. This movement is based on rationalism, 

that is, its source of knowledge is reason, and it emphasizes abstraction. In the early grades, 

Dienes' proposals are conceived with an emphasis on methodology and the introduction of 

manipulative materials to carry out the activities. 

It is worth questioning Dienes' conceptions about the teaching of elementary 

structures. On this aspect, the author proposes that materials should be mobilized in order to 

materialize abstract ideas. And how did he do this?  

In reflecting about the place of systematized knowledge that uses the logic blocks as a 

support, which is at issue in this paper, we must consider the emblematic context of Dienes' 

pedagogical conceptions. 

Many analyses have already been made about this movement in Brazil in terms of the 

political, economic and social reality. In this text, we want to highlight how the renovation 

movement in the teaching of mathematics produced new teaching knowledge, which is now 

considered indispensable to pedagogical practice. Today, it is possible to identify knowledge 

for teaching mathematics systematized and objectified in the official public programs for 

primary education. In these cases, they are used as "pre-mathematical" activities, which, by 

means of logic block approaches, that is, logical-mathematical activities, build the concept of 

number with the child. 

Pre-mathematical activities, according to Dienes (1967b), are activities prior to the 

introduction of the number concept, since for the author, "the concept of number is very 

complex." For him, based on Piaget (1984), the number is a mental structure built by the 

child, which involves three basic concepts: conservation (invariance of the number); seriation 

(order relationship between the elements); and classification (inclusion of an element in a 

larger element that contains it). Therefore, these structures must be built prior to the 

introduction of the number concept. 

For Piaget (1975), the construction of knowledge is processed by the subject's action, 
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by the coordination of actions on objects, which are the basis of learning and human 

development. However, Piaget does not apply this explanation pedagogically, and it is up to 

educators to experiment with new ways of providing learning to their students. 

The formation of the number concept takes place in close connection with the 

development of the operations of quantity conservation and the logical operations of 

classification and seriation. Thus, its operative notion is only possible when the conservation 

of discontinuous quantities, regardless of spatial arrangements, has been constituted. The 

number results from three fundamental notions: the unit, the class-inclusion, and the seriation 

(ordering). Therefore, it is a synthesis of seriation and inclusion, and requires the mastery of 

the following principles: commutativity, associativity, and reversibility. In its elaboration, the 

logical notions of space by spatial displacements are built parallel to the elementary actions 

of gathering, separating, serializing, or changing order, that is, making and unmaking 

determined sets. This construction involves, in parallel, the creation of the real categories of 

thought: object, space, time and causality. Such constitutions only happen through the 

relations between the assimilation schemas (implicative relations) and the explanatory 

relations between objects. Symmetric relations lead to class inclusion; asymmetric relations 

lead to seriation. The synthesis of the two operations leads to the construction of the number 

concept, which will occur due to the synthesis of the logical operations, classification and 

seriation, only possible thanks to the reversibility of thought with the grouping structure 

(Piaget, 1971; Rangel, 1992). 

To exemplify: the basic concepts of number, measure, constants, lines, etc. are 

logical-mathematical knowledge (mental operations), made up of relations that cannot be 

observed. These notions are the product of the construction and combination of three 

mathematical structures, described by Bourbaki as mother structures (algebraic, order and 

topological), considered fundamental, primitive and irreducible to each other by 

mathematicians. 

Nicolas Bourbaki is the pseudonym under which a group of mathematicians, mostly 

of French origin, wrote a series of books that began to be published in 1935 on modern 

mathematics. The group disseminated, in books and articles, changes in the teaching of 

mathematics, in a structuralist and abstract conception, preaching the use of a logical-

deductive approach, and advocating an internal revolution in the discipline based on the 

development and study of the notion of structure. (Vitti, 1998, p. 55). 

The invention of the Logic Blocks is still a matter of controversy today. It is thought 

to have been appropriated from Maria Montessori (1870-1952), however, in an interview 

conducted by Soares (2014), Dienes claims authorship of this material starting from the ideas 

of William Hull (1924-2010). 

Dienes' proposal for the logic blocks refers to a methodology that makes use of 

manipulative materials to carry out mathematical activities, predominantly in group work. 

But, then, what are logic blocks? 
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This is an otherwise structured material with established properties. It is a set made up 

of 48 pieces of wood or plastic, which have the following attributes: color (red, blue, and 

yellow), size (large and small), shape (square, rectangle, triangle, and circle), and thickness 

(thin and thick). There is a proportion between the pieces. The rectangle is half of the square; 

the triangle is equilateral, each of its sides corresponds to the measure of the side of the 

square; the measure of the side of the small square corresponds to a quarter of the measure of 

the side of the big square; the thickness of the thick pieces must be twice as thick as the thin 

ones. With these variables, you can explore the concepts of set, universe, the logical 

connectives of conjunction, disjunction, negation, and implication, study groups, rings, and 

bodies, and you can provoke visual or auditory representations. 

It is possible to infer that Dienes3 compiled and systematized his teaching experiences 

with the use of structured materials, seeking to perform activities with children in order to 

verify the way they understood abstract ideas. And it was from these experiences, which 

made use of the logic blocks to develop elementary mathematical structures, that educators 

from different parts of the world showed great interest in the methodology. The idea was to 

start school mathematics with these activities, because, according to the new studies that 

involved pedagogy and learning psychology, the programs should be organized respecting the 

cognitive development of the child.  

The author argued that the process of thought construction by the child begins with 

the embodiment of structures, so that it depends on this familiarization, on the possible 

combinations, the transformation of this structure into other more complex ones. This would 

be the way for the child to later easily reach the number sets and, even more, to discover, 

understand and combine the mathematical structures and the way they relate to each other. 

Dienes makes use of the expressions personify/ concretize, to identify activities in which 

mathematical properties are reproduced by means of structured material - in this case, the 

logic blocks. 

In the author's conception, after a certain number of games that have the same 

mathematical structure, and that are presented in different forms, using different materials 

such as buttons, toys, toothpicks, among others, children become aware of the similarities, of 

the analogy between the elements, despite the different representations; in other words, it is 

basically the same game. There is the understanding that the stage of the construction of 

graphical representations, such as the possibility tree, scheme, Cartesian product, double 

entry table, or enumeration of disjoint sets of clusters, offers the possibility of reaching the 

solution of counting problems. 

It is also noted that Dienes bases himself on Piaget (1971) in arguing about the 

importance of exposing the child to increasingly challenging situations suitable for the 

 
3   The complete result of Dienes' experiments, known as the Leicestershire Project, was systematized in books 

such as Modern Mathematics Learning (Dienes, 1967a), Logic and Logical Games (1974), among others.  These 

books had wide circulation and were published in Brazil, financed by the Ministry of Education and Culture 

(MEC) and widely advertised in teacher training courses. 
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development of the desired mathematical concepts. Thus, Dienes (1967a, p. 29) believes that: 

"There should be a rich variety of mathematical experiences from which mathematical 

concepts can be constructed by the children themselves. Many experiences will be necessary 

for each concept." 

The author's work, in the light of Piaget, aims at a new methodology for teaching 

mathematics in the early years. This new knowledge to teach consists basically in creating 

activities with games, such as logic blocks, performed in artificial situations, specially built, 

which concretely illustrate the fundamental structures of mathematics to be explored and the 

way they relate to each other, giving rise to other more complex ones, in investigative 

activities, individually or in small groups. For him: "It is from a rich environment that the 

child can build his knowledge, and we take as an example the learning of the mother tongue" 

(Dienes, 1967b, p. 1).  

Dienes did not believe it was feasible to begin the study of a structure with a treatment 

by axioms of properties. He proposed the need to familiarize the child with the structure 

starting from the logic blocks, creating similar structural models that could offer the 

perception of differences and similarities between the structures analyzed. Then, the game 

should be made more difficult, including rules to restrict the student's logical movements, 

raising analytical questions to lead to axiomatic considerations. Dienes wanted the child to 

think to a logical conclusion, using reasoning that she considered acceptable (Dienes, 1974). 

Possible movement towards systematization of knowledge   

 In this section, we propose a possible movement of appropriation and 

systematization of Dienes' proposals in official documents referring to pre-mathematical 

activities with the use of logic blocks. We begin the process by trying to characterize the 

author's ideas in books, manuals, etc. Then, we select the experiences that can be considered 

as new knowledge.  

In order to understand in a deeper way, the use of the material, and the knowledge 

systematized by Dienes, which was appropriated by the elaborators and objectified in official 

documents, we will exemplify some classification, seriation, and ordering activities, 

objectified in Brazilian programs. We will take as example: curriculum guides of São Paulo 

(1975), Curriculum Lab do Rio de Janeiro (1976, 1977, 1978), subsidies for the 

implementation of the curriculum guides (1977), suggested with methodological guidelines to 

be worked individually or in groups, using the logic blocks.  

To a large extent, the documents begin by announcing the possibilities for the 

successful use of the logic blocks. Then, they present the material to teachers with guidelines 

on how to use them according to the objectives.  

 

 



 
 

 

DOI: 10.20396/zet.v30i00.8667882 

Zetetiké, Campinas, SP, v.30, 2022, pp.1-20_e022008        ISSN 2176-1744 

 

9 

 

 
Figure 1 - Presentation of the logic blocks 

Source: Algebra for 1st to 4th grade, 1976. 
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Figure 2 - Example of a sorting activity 

Source: Algebra for 1st to 4th grade, 1976. 

 

According to the guidelines set in the publications, it is essential to propose learning 

situations, as in Figures 2 and 3, in order to promote the acquisition of a language that 

provides support for abstraction and generalization of concepts, starting from the concrete.  

That is, a specific vocabulary for the development of set theory, expressing relationships 

between elements and sets. Thus, the logical classification is determined when the child 

acquires the concept of pertinence relation and inclusion. At this point, the activities are about 

exploring classification and class formation activities.   

 



 
 

 

DOI: 10.20396/zet.v30i00.8667882 

Zetetiké, Campinas, SP, v.30, 2022, pp.1-20_e022008        ISSN 2176-1744 

 

11 

 

 

Figure 3 - MDC-SP Program, 1976                                                                                                                                

Source: SP, 1977 
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  Figure 4 - Class formation activities  

     Source: Rio de Janeiro, 1978.                                                               
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Figure 5 - Sequence activity                                                                                                                                 

Source: São Paulo, 1977. 

In Figure 4, we highlight the emphasis on oral language, in the recognition of the 

attributes of objects, in order to verify if the child is able to establish the relationship between 

them. The activities offered as a guide to the teacher, exemplify the ways that can be 

developed in proposals for linear serialization of magnitudes, such as ordering from largest to 

smallest, from thinnest to thickest, from lightest to heaviest, etc. 

The seriation activities, as shown in Figures 4 and 5 - here considered as "arranging 

the objects of a set so that they maintain with their neighbors the same difference relation" 

(São Paulo, 1982, p. 67) - imply an arrangement or sets of objects. They are sequences of 

linear ordering or pre-established rules, as suggested in Figure 6. 
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Figure 6 - Hidden Game 

Source: São Paulo, 1976. 

 In this serialization activity, Figure 6, the child is challenged to complete the sequence 

according to an established criterion. We observe that the official documents appropriate the 

ideas of perspective, that is, the publication proposes activities that are supposed to develop 

the logical structures of thought. 
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Figure 7- Serialization activity model 

Source: Rio de Janeiro 1979. 
 

                                           
Figure 8 - Use of logical connectives                                                                                                                          

Source: Rio de Janeiro, 1979. 
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By recognizing the relation of pertinence and inclusion, children can order the sets 

and thus proceed to the other stages - matching and biunivocal matching - by defining sets 

from the naming of their attributes, analyzing the distribution patterns of their elements and 

the common properties between them. 

 

 
Figure 9 - Establishment of biunivocal correspondence. 

Source: São Paulo, 1976. 

In figures 9 and 10, the child develops order structures, that is, from ordinal number to 

cardinality relations. He identifies the property of same number of elements in a set, entering 

the numbering system. Here, it is worth mentioning that the number property was indicated 

by correspondence games, using logic blocks. For this representation, we observed the use of 

numerals already known by the child, rather than new symbols, since we did not identify 

activities that encourage such a possibility. 

The images analyzed above are from the São Paulo and Rio de Janeiro programs, 

respectively, and portray guidelines to teachers during the MMM period. Let us remember 

that at that time the official publications, besides being normative and directives concerning 

contents, grading, evaluation, among others, took on a didactic character, for the immediate 

application by the teacher of methodologies adequate to the new structural approach to 

mathematics. As for Zoltan Dienes' ideas, there was the perception that they would be easily 

applicable and achievable in the classroom with the use of logic blocks. 
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The reformulation of the curriculum, proposed by the governments of many Brazilian 

states, triggered the preparation of numerous other publications for teachers of early grades, 

containing methodological guidelines, suggestions for activities and theoretical training to 

support their practice, based on the systematization of Dienes' proposals. 

Some considerations 

Returning to our objective, which consists in identifying elements of the constitution 

of knowledge to teach classification, seriation and ordination with the use of logic blocks, in 

order to understand its movement of institutionalization during Modern Mathematics, we can 

say that the reflections made led us to the perception that the new knowledge is constituted 

from appropriations by official documents of Dienes' ideas, that is, involves the use of logic 

blocks for the development of logical thought structures, such as acquiring a proper 

vocabulary, identifying properties of the elements of a set, determining concretely the 

elements of a sequence, establishing relations among elements and between elements and set, 

establishing biunivocal correspondence, identifying the common property of the same 

number of elements of a set, differentiating ordinality structure for cardinality. 

We can consider that one of the knowledge objectified and institutionalized in 

Brazilian programs was the concrete way to approach the logical-mathematical structures, 

that is, the use of logic blocks to build and implement knowledge related to the logical 

structures of classification, seriation and ordering. In this sense, we observed proposals that 

worked with sets of objects in games with the material, forming sets (studying sometimes the 

common characteristics of the objects of a set, sometimes discovering the common attribute 

of the elements of another set, or exploring sets of sets of objects that have the 'same 

property', thus facilitating the visualization of the abstract idea of classifying, sorting, and 

ordering).  

 We understand that the proposals in curricula and programs, courses for 

teachers and books, among others, aimed at the structuralist approach to mathematics, which 

proposed practices through manipulative activities, in this case, using the logic blocks, and 

that, according to the conception of mathematical learning, contributed to the construction of 

the elementary notions mentioned above. These activities offer several examples of how to 

realize mathematical structures, through situations in which the child experiences artificially 

constructed experiences using logic blocks. Thus, there is the possibility of building logical-

mathematical reasoning, from the elaboration of relationships between the pieces, from the 

concrete to the abstract. 

In summary, the knowledge objectified in the educational programs studied, using the 

logic blocks to approach pre-mathematical activities, put into circulation during the MMM, 

pointed to a new mathematical knowledge, that is, they emphasized the processes that 

precede the introduction of the number concept, working on classification, seriation and 

ordering activities. 

In general, we can say that the constitution of this knowledge followed processes, 
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which included Dienes' appropriation of the current literature on children's learning. Then, 

the author conducted teaching experiences that were published in books with wide circulation 

in the academic and school community. Finally, this knowledge was objectified in curricula 

and programs as in the examples cited in this paper. 
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