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Abstract

This study aims to identify the interactions established between Brazil and foreign countries in the
construction process of school geometry in the early years in the 19" century and at the beginning of the 20"
century. To do so, we examined several sources: pedagogical programs, textbooks and pedagogical journals
that circulated in Brazil in that period, as well as reports produced by Brazilian teachers who visited
European countries on pedagogical missions at the end of the 19" century. The investigation was based on
the theoretical postulate of the circulation of pedagogical knowledge, which was promoted by cultural agents,
that is, educators, teachers, travelers, writers, exhibitors, etc. We aimed to analyze the appropriation
processes regarding the knowledge received in Brazil by identifying its differences in comparison with the
knowledge produced abroad (Burke, 2016).

Three examples of Brazilian appropriation of foreign content were analyzed in the incorporation of
Joreign proposals related to geometry teaching for the first years of school in Bragil. The three categories —
drawing, handwork and tachymetry — selected for the appropriation analysis proved to be fundamental fo
understand a primary geometry teaching proposal. 1t is safe to say that school geometry in Brazil was
Jostered, collated and developed in an intimate connection with other disciplines or knowledge, or teaching
methods, a result of close dialogne with several anthors in a constant process of exchange, interchange,
readings and interpretations of national and international experience, which reiterates the importance of
pedagogical knowledge circulation (Fontaine, 2022).
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Introduction

In Brazil, studies in the field of History of Mathematics Education have been
considerably increasing in terms of production in undergraduate research, mastet’s
research, doctoral and post-doctoral research. The same holds true regarding
articles published in Brazilian scientific journals and in researchers’ meetings in
national events, like Encontro Nacional de Pesquisa em Histdria da Educacao Matemitica
(ENAPHEM - History of Mathematics Education Research National Meeting, in free
translation) ', which have been taking place since 2012. Nevertheless, the
participation of Brazilian researchers in the International Conference on the History of
Mathematics Edncation 1s almost negligible.

Another characteristic of research performed in Brazil is related to collective
projects around a specific theme, which gather a group of researchers from
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different federal states in order to better investigate the Brazilian context, that is to
say, a country of continental extension and significant social, economic and cultural
diversity. The study we present here is a part of a larger? project that investigated
mathematics teaching in primary school from the 19t century, right after the
Independence of Brazil in 1822, until mid-20% century.

The objective of this study was to identify the interactions established between
Brazil and foreign countries in the construction process of school geometry.
Several sources were analyzed: pedagogical programs, textbooks? and pedagogical
journals that circulated in Brazil in the aforementioned period, as well as reports
produced by three Brazilian teachers who visited European countries on a
pedagogical mission at the end of the 19% century. This study continues the results
presented by Silva & Leme da Silva (2020) by highlighting educational reforms
related to geometry teaching at the international level (Barbin & Menghini, 2014)
and reiterating proposals for an intuitive and experimental type of geometry that
circulated internationally.

The first textbooks that circulated in Brazil originated in Europe or in the USA
and were adapted or translated into Portuguese. Further evidence of international
circulation were the pedagogical missions of teachers who traveled to Portugal,
Italy, Sweden, Switzerland, England, France, Belgium and Spain. The reports
produced by them describe what they observed and experienced in the countries
in terms of pedagogical programs, pedagogical practices, textbooks and other
aspects.

According to Fontaine (2022), “since the end of the 18t century, the circulation
of pedagogical knowledge was intense both in Europe and towards the Americas,
and it grew even more with universal exhibitions, pedagogical missions and
especially education publications” (p. 6, our translation). Circulation was promoted
by cultural agents, here understood as educators, teachers, travelers, writers and
exhibitors, among others. The purpose was to analyze the appropriation processes
of the knowledge received in Brazil, thus identifying its differences in relation to
the knowledge produced abroad (Burke, 2016).

In this sense, Brazil was one of the countries that welcomed, consumed and
appropriated foreign ideas and proposals in order to devise its first public
instructions and to organize a republican primary school in the 19% century. Three
examples of the Brazilian appropriation of foreign production were analyzed
focusing on the process of incorporation of foreign proposals for geometry
teaching in the first years of primary school in Brazil. The analyzed sources
prioritized the state of Sio Paulo and Rio de Janeiro, which was the Brazilian
Federal District at that time, since there was not a unified regulation for primary
school in Brazil.

2 Project developed in the scope of GHEMAT/SP, a tesearch group in the History of
Mathematics Education, Sdo Paulo state, registered with Conselho Nacional de Pesquisa
(CNPq — National Research Council, in free translation) in Brazil.

3 Textbooks ate used in this context as a guide with instructions for teachers and activities.
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Freehand drawing and Geometric drawing

The subject of geometry for the first years of primary school was born in Brazil
in 1827, soon after the Independence (1822), when the first public instruction law
was approved by the Brazilian Congress. The resolution stated that teachers had
to teach general notions of practical geometry. The term “practical geometry”
emerged as a result of debate among political representatives until they reached an
agreement, as contained in the following extract from a debate among
congressmen:

I do not want a master to teach or point what a straight line is. I want them
to take the compass and describe a triangle over a line. It is not costly; it is
the easiest thing to do (Ferreira Franga apud Moacyr, 1936, p. 183).

Geometry principles are of the utmost necessity, even if one is going to be
a carpenter or a constructor. (Cunha Mattos apu#d Moacyr, 1936, p. 184).

To satisty the proposal for practical geometry, two years later, in 1829, A. F. de
P. and Iollanda Cavalvanti d’Albuquerque? published the textbook titled Principios
do Desenbo Linear compreendendo os de Geometria Pritica pelo método do ensino mutno,
extracted from L. B. Francceur®. It was a translation and adaptation of the French
textbook Le Dessin Linéaire, d’aprés la méthode de I'enseignement mutuel, from 1819. The
inclusion of the term practical geometry in the Portuguese title, not present in the
French original version, reinforced the objective of obeying the Brazilian public
instruction law.
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Figure 1 — Covers of Francceur (1819) and Albuquerque (1829)

4 A Brazilian politician.
5> A professor at Faculté des Sciences de Paris .
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According to D’Enfert (2007), Francceur’s textbook (1819) aimed to exercise
the vision and the hand. Students should trace straight lines by hand before tracing
curved lines, and then trace frames or ornaments. D’Enfert considers that the
proposal was based on Pestalozzi’s® method, according to which knowledge is
supported by a sensitive perception of nature and by visual observations.

The original textbook is structured in six parts and one section containing
geometry and arithmetic problems. Howevet, the Brazilian translation/adaptation
only refers to the first four parts’. In the 1st part, tracing is always straight, starting
with figures like straight lines, then angles and plane geometric figures. In the 20d
part, the traces form space geometric figures, but they are drawn with straight lines,
according to figure 2.

SECUNDA CLASSE

Figure 2 — Geometric figures from Albuquerque’s textbook (1829) — parts 1 and 2

Circles and arcs are introduced in the 3t part because students must have
greater control of their hands in order to trace curved lines with plane geometric
figures. In the 4% part, curved lines continue with space geometric figures. The
sequence of the contents to be studied was not defined by geometric specificities
but by the requirements imposed by freehand drawing of geometric figures, always
aiming to reach great perfection.

Instructions for teachers contained in the French and Portuguese versions
stated that teaching should happen without any precept established by the teacher:
students should only make use of the “force of imitation”. In other words, based
on the practice of observation and reproduction, students should make
consecutive freehand drawings until they precisely reached a perfect shape, which
was verified by the teacher with measuring instruments.

¢ Johann Heinrich Pestalozzi (1746-1826), a Swiss educator. Well-known by his work as a
teacher, headmaster and school founder, his ideas defined intuitive pedagogy, whose basic
characteristic was to provide students with sensitive objects for perception and observation
(Zanatta, 2012).

7'The 5% part encompasses drawings that represent objects like a bowl and a flower vase,
and the 6 part contains drawings that represent architectural ornaments.
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Thus, the school geometry proposal for the first years of primary school in
Brazil emerged in connection with the intuitive method and with frechand drawing
of geometric figures, in which the practice of measuring and tracing characterized
teaching. The name “practical geometry” is here understood as the exercise of
students successively drawing geometric figures until perfection was reached.

In parallel, the Brazilian educational context in the 19t century encompassed a
rudimentary primary school with lay teachers, inappropriate school space and
groups formed by students of different ages and school grades in the same
classroom. In 1893, after the Proclamation of the Republic (1889), the state of Sdo
Paulo inaugurated a new model of primary school that gathered separated schools,
which was called “grupo escolar”. Seven teaching programs were proposed in the
state of Sao Paulo until the mid-20™ century, with different subjects. Those who
contained geometry concepts were: Modeling (1894), Shapes (1894, 1925, 1934)
and Geometry, Drawing and handwork, which were present in all programs (1894,
1905, 1918, 1921, 1925, 1934 and 1949/50).

The model symbolized teaching modernity and became a reference for other
Brazilian states. With new physical and administrative organizations, a new
presentation of teaching programs was devised, containing a detailed list of the
subjects that should be taught and the standardization of school routines (Souza,
2009).

At the end of the 19% century, another textbook circulated in Brazil, but this
time it was of American origin. It was Primary Object Lessons by Norman Allison
Calkins®, in 1881. The textbook was not exclusively related to geometry; it
contained proposals for lessons based on the intuitive method, encompassing
different themes to be applied by parents and teachers. The textbook was adapted
and translated into Portuguese by Ruy Barbosa® and received the title Primeiras
Ligoes de Coisas. It had great circulation, especially in Sao Paulo state.

Calkins’ translated textbook did not contain specific geometry lessons, but
lessons on shapes and drawing. The lessons on shape focused on the observation
and classification of objects, they were built through the senses and connected to
a concrete experimental activity. They proposed simultaneous work with plane and
space geometric figures at all times. Drawing lessons had the goal of developing
pencil handling skills and the ability to identify figures and line positions, that is,
freehand drawing practice, just as proposed by Francceur (1819) in his textbook.

8 Primary teacher and school headmaster in New York.

? Rui Barbosa (1849-1923) was a lawyer, lecturer and journalist. His writings on education
encompassed a limited period (1881-1886) of his political career as a social reformer
(Bastos, 2000). Barbosa’s translation of Calkins’ book was published in 1886, but the
edition analyzed in this paper was published in his Obras Completas (Complete Works, in
free translation) in 1950.
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Figure 3 — Covers of Calkins — original (1881) and translation (18806)

Calkins® textbook did not make any reference to geometric drawing with
instruments. However, Rui Barbosa, its translator, criticized the proposal
concerning the insertion of geometric drawing into geometry teaching for children.
According to Barbosa, “giving children ruler and compass right from the start
means taking away all their will to learn and all their initiative; it means paralyzing
their most precious sense — the sight” (Vasconcelos apud Calkins, 1950, p. 141, our
translation).

At that time, the end of the 19t century, there seemed to be a consensus in
Brazil about approaching geometric figures drawing practice for eatly geometry
teaching. Nevertheless, two drawing proposals arose: freehand drawing through
copy and imitation and geometric drawing with ruler and compass.

The textbook Primeiras Nogoes de Geometria Pritica by Olavo Freire da Silva, one
of the first Brazilian original productions, was published in 1894. Even though the
expression “practical geometry” was used in the title, Freire da Silva’s proposal
(1907)'0 did not mention freehand drawing; he provided readers with a true manual
on geometric constructions presented as solved problems. It started with problem
I — Building an angle like another given angle — and ends with problem XCII —
Tracing a hyperbola with the compass following the given foci and vertices. They
are constructions based on the use of ruler and compass with a step-by-step guide
in the form of prescriptions as to make the drawings, as we can see in problem III,
page 35, in the figure below:

10We could not find the 1% edition from 1894. The edition here analyzed is from 1907, the
9% edition, with 490 exercises, 92 problems and 381 illustrations.
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Figure 4 — Cover of Freire da Silva’s textbook (1907) and page 35

The significant circulation of Freire da Silva’s textbook was strengthened by the
prescription of geometric constructions with ruler and compass in different
pedagogical programs, such as the programs put in place in the states of Sdo Paulo,
Minas Gerais, Sergipe, Goias and Rio Grande do Sul at the end of the 19t century
and in the early 20t century (Leme da Silva, 2014).

Furthermore, at the beginning of the 20t century, Revista de Ensino'’, from Sao
Paulo state, published that the debate over the proposals for drawing teaching was
established in line with what was occurring abroad. The article A Natureza, mestre
do desenbo. Bancarrota do ensino oficial, (Nature, The Master of Drawing. The Fall of
Official Teaching, in free translation) by Jorge Moreau, translated into Portuguese
by Ruy Paula de Souza and published in 19006, revealed the discussions on the
teaching of drawing at the international level and presented two different methods:
sculptor Guillaume’s geometric method and the natural method by philosopher
Ravaisson:

At that time, the geometric method won, crossed the Atlantic and arrived
in the USA, causing the same problems as in France: at the end of their
studies, students did not know how to draw. The failure of the geometric
method was a subject of discussion at Chicago’s Exposition in 1894.
Simultaneous with the failure of the official model, an exhibition
containing drawings by eight-year-old students from an American school
that refused to follow the geometric model surprised everyone and was
considered the starting point for an education reform led by M. J. Liberty
Tadd, resulting in the promotion of the direct study of drawing ax naturel
(Frizzarini et al, 2015, p. 48-49, our translation).

1 Revista de Ensino was published from 1902 to 1919. It was an initiative of Associa¢do
Beneficente do Professorado Puablico de Sao Paulo (Sdo Paulo Public Teachers’ Charity, in
free translation) (Shieh, 2010).
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Researchers Renaud D’Enfert and Daniel Lagoutte (2004) highlighted the
importance of the universal expositions to the progress of foreign nations and to
the vulgarization of drawing teaching. Beguery (2003) endorses D’Enfert and
Lagoutte’s understanding and emphasizes the effervescence of universal
expositions gave rise to discussions and debates on the purpose of drawing. More
specifically, London’s Great Exhibition (1851) presented the creation of
institutions like South Kensigton Museum, as well as the comparison of drawings
produced by children from different countries.

Revista de Ensino also published Brazilians’ positions advocating the introduction
of the so-called “natural drawing”, which proposed to abandon the drawing of
geometric figures and to replace it with the drawing of natural objects that were
familiar to students, as in the extract below:

All methods have produced completely ineffective results so far. It is
exclusively imbued with geometric figures (referring to the geometric
method) which definitely do not educate the hand or the sight. [...] We
need a method through which it is possible to draw any object presented
to us — it is natural drawing. It must obey the hand and the thoughts
heartily. (Canto, 1906, p. 768, our translation).

In the state of Sao Paulo, natural drawing was introduced in the 1905 program
for the Drawing subject, which made geometric drawing lose space. As for the
Geometry subject, constructions with ruler and compass were introduced in the
1918 program. Both natural drawing and geometric drawing were kept in the
programs until 1949/50.

In general, even without a careful analysis of all Brazilian pedagogical programs,
the partial results show that natural drawing was inserted into Brazilian primary
school, but geometric drawing and constructions with ruler and compass were not
totally abandoned. Both proposals were promoted in normative resolutions,
sometimes in separate subjects, sometimes in the same subject.

What actually lost prominence both in textbooks and in normative instructions
was freehand drawing of geometric figures, which virtually disappeared. The
designation “practical geometry” started to be seen as the practice of drawing
geometric figures with the support of ruler and compass, that is to say, a practice
linked to the use of instruments.

Handwork

The subject Trabalhos Manuais'? (Handwork, in free translation), was first
introduced in Rio de Janeiro, the Federal District, in 1890, along with the principles

12 Handwork, with the capital H, will be used to refer to the school subject and handwork,
with no capital H, will refer to all kinds of manual work that do not refer to the name of
the discipline.
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of the intuitive method. In the state of Sao Paulo, the subject was created a short
time afterwards, in 1894, and then it was expanded to other Brazilian states!.

In 1891, a Brazilian teacher — Manoel Frazdo!# — traveled to Europe on a
pedagogical mission'>, visited Nids School in Sweden and took courses on how to
“teach handwork”. In his report, he dedicated a special chapter to the worldwide
trend towards teaching handwork. Frazio (1893) wrote that Naids was considered
the cradle of educational handwork with Frébel’s 1¢ proposal.

Frazio (1893) reported that he attended courses at Nédds School with teachers
from several European countries, as well as from North America, Russia and
Africa. Such information supports what Matasci (2015) calls the first globalization
by identifying the importance of international contacts in the construction of the
republican education systems in the 19% century, both in France and in other
countties, too.

Another traveler, teacher Luiz Reis!?, described his pedagogical trip to Belgium
in a report in which he discussed the geometry program for the early years of
primary school and instructions for teachers, signaling a strong link among
geometry, drawing and handwork. He described six steps teachers should follow
in order to teach geometric shapes, and in all of them it is possible to identify a
close connection to the observation and analysis of objects that were previously
made, like Frébel’s toys, so as to highlight intuitive and practical aspects supported
by drawings and handwork, which played an important role in demonstrating and
justifying geometric properties and theorems.

Frobel’s ideas had been circulating in Brazil in the first Jardim de Infincia
(Kindergarten, in free translation) in Rio de Janeiro in 1875 before the pedagogical
missions. Joaquim José Menezes Vieira!® and his wife were the headmasters of
Jardim de Infancia. In 1882, Menezes de Vieira published Mannal para Jardim de
Infincia: ligeira compilagio™ (Kindergarten Manual: A Quick Compilation, in free

13 Besides the cultural diversity existing in Brazilian states, the states had autonomy to
promote their own school programs. In Brazil, at the time analyzed here, there was not a
national teaching program.

14 Manoel José Pereira Frazdo graduated from Academia Militar do Rio de Janeiro. He was
a primary teacher and school headmaster (Conceicdo, 2019).

15> Missions or pedagogical trips were commonplace at the end of the 19th century because
it was a way through which a country could access educational updates. With the first
globalization, connections between countries were intensified and had direct effects on
education and social life (Concei¢ao, 2019).

16 Friedrich Wilhelm August Frobel (1782-1852), a German educator, founded the first
Kindergarten and a toy factory. He was Pestalozzi’s intern and started employing handwork
through spontaneous play, thus creating a series of exercises based on “gifts”.

17 Luiz Augusto Reis was a primary teacher and school headmaster (Conceicio, 2019).

18 Joaquim José de Menezes Vieira was a doctor and educator. He founded and directed
Colégio Menezes. He took part in Paris Exposition (1889).

19 The textbook was originally published in 1882, but the edition analyzed in this paper was
published by historian Maria Helena Camara Bastos in 2011.
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translation), in which he presented Frobel’s gifts (toys) in detail, explained their
purpose and proposed activities that teachers should perform using the material.
It was a genuine course for teachers, step by step, class by class.
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Figure 4 — Cover of Bastos (2011) and Bastos (2011, p. 161).

Bastos” textbook (2011) does not contain references, so it is not possible to
know what Menezes Vieira based on to compile Frébel’s proposal, but it
encompasses 7 gifts: (1) The ball, (2) The sphere, the cube, the cylinder; (3) The
cube divided into eight cubes; (4) The prisms; (5) The cube divided into 27 cubes;
(6) The cube divided into 27 bricks; (7) The little wooden boards. Each gift is
accompanied by a set of exercises. For instance, in the 1t gift there are ten exercises
that include: the distribution of balls, the shape, positions in space, the relative
positions of two objects, movement, the direction of movement, new relationships,
the study of the characteristics of the object, weight, lines and their directions.

About the travelers’ written reports, while visiting different countries, all of
them offered information on primary school teaching programs. Concei¢do’s thesis
(2019) compiled and analyzed programs from different countries, and summarized
them in Table 1.

One of Concei¢ao’s analyses (2019) identified the presence of the Drawing
subject in all programs from the visited countries, which was in line with the
analysis performed in Brazil: geometry and drawing study were closely linked, first
through freehand drawing and later, at the end of the 19% century, through
geometric drawing with ruler and compass.

Another observation stemming from Table 1 is that the Handwork subject was
present in almost all countries, except Portugal and Italy. Finally, something that
draws our attention is the absence of geometry as a subject in the first two grades.
As a rule of thumb, it was inserted in the final years. On the other hand, geometric
concepts were inserted into other subjects, especially drawing and handwork
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practice. It seems that in order to introduce the teaching of geometry, it was
necessary to integrate it into other types of knowledge.

Table 1: Primary School Subjects reported by Brazilian travelers

Country Subjects Geometry
Reading, Accounting, Writing, Notions of | Inserted in the
Italy Things, The Metric System, Drawing grades after
elementary
school
Mother Tongue, Arithmetic, German | From the third
Switzerland | Language, Geometry, Geography, History,| year on
Drawing, Calligraphy, Gymnastics and Games,
Singing, Handwork
Reading, Writing, Accounting, Drawing, | Each school
England Handwork decided if
Geometry
should be
offered or not
Religion and Moral, National Language,| Geometry was
Sweden Writing, Arithmetic, Geography, History, Slodj, | taught in the two
Singing and Vocal Music, Drawing, Gymnastics | final years
Reading, Writing, Calculations
Belgium (Mathematics), The Metric System, Elements of
the French Language, Flements of the Flemish
Language, Geography, History, Elements of
Drawing, Singing, Gymnastics, Handwork,
Geometric Shapes
Moral and Civic Instruction, Reading and | Geometry
France Writing, National Language, Calculations and | appeared in
The Metric System, History and Geography, | superior primary
Object Lessons, Elements of Drawing, | instruction
Handwork, Gymnastics
Reading, Writing, The Four Operations with
Portugal Integers and Fractions, Elements of Portuguese
Grammar, Principles of the Decimal Metric
System, Principles of Drawing, Christian
Doctrine
Reading and Writing, Arithmetic, Spanish
Spain Language, The Metric System, Drawing,
Handwork,  History and  Geography,
Gymnastics

In the state of Sao Paulo, the Handwork subject was present in all programs
from 1894 to 1949/50, for all school years. From 1894 to 1925, it proposed
concrete activities referring to solids and plane figures. After 1925, proposals
encompassing modelling, cardboard work, cutting and paper folding also became
a part of the Geometry subject.
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Frizzarini’s thesis (2018) identified two different movements while analyzing
the relationships established between the Handwork subject in the states of Sdo
Paulo and Rio de Janeiro and mathematical knowledge. The first movement (end
of the 19t century and beginning of the 20t century), characterized by the intuitive
method, was based on copying good models, so students could learn by observing
things and objects. Handwork activities were isolated in a specific subject, which
used the concepts of measurements, angles and geometric shapes, but there was
no intention to support the teaching of such concepts: they were only harnessed
through copying.

Moreover, another articulation was identified in the second movement, which
started in the 1920s supported by the pedagogical postulates of New Education,
and which considered children the promoters of teaching, so school activities
should be based on children’s interests. Handwork started to be inserted into other
subjects as a teaching methodology, especially into subjects that encompassed
shapes, drawing, arithmetic and geometry. Seemingly, the proximity and integration
of handwork into geometry teaching took a longer time to happen in Brazil.

Tachymetry

Tachymetry was a geometry teaching method created by Edouard Lagout
(1820-1885), a French engineer, in order to reduce course time for construction
professionals, with strong visual appeal and in a fast way, thus justifying the Greek
prefix zachy, which means fast, that which functions in a fast way. The tachymetric
method had its origins linked to professional formation, but over time the
characteristics highlichted by the method, especially speed and the practicality
associated with its principles, led the method to be transposed and adapted to
primary school by Jules Dalseme®, and it arrived in Brazil later (Leme da Silva &
Moyon, 2020).

In the textbook Panorama de la Géométrie Tachy-métrie — Géometrie em trois legons,
Lagout (1872) listed ten elements to characterize his method: (1) Reform of words,
(2) Reform of Sterile Truths, (3) Aesthetic Reform of Drawing, (4) Indicative
Reform of Drawing, (5) Reform of Teaching by Hand or Geometric
Manipulations, (6) Mnemonic Reform, (7) Reform of Continuous Syllogism, (8)
Reform of All Equivalence Proofs, (9) Reform of the Fundamental Basis and (10)
Reform of Artificial Division and of the Complex Classification of Truths.

Although the tachymetric method was developed for the purpose of forming
construction professionals, it was possible to identify the similarities it had in
relation to the intuitive method, especially principles: emphasis on concept
terminology should not be prioritized, the relevance of the visual aspect, the use
of colors to contrast figures, beautiful drawings, the importance of manipulating
didactic materials by hand.

20 Mathematics teacher at Ecole Normale des Institutenrs de la Seine in France.
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Figure 5 — Cover of Lagout (1872) and illustrations from the textbook (p.23).

The adaptation and dissemination of the tachymetric method for primary
school was led by Jules Dalseme, who published the textbook Premiéres Notions de
Takymiétrie (Géométrie Naturelle) in 1880. It was an adaptation of Lagout’s proposal
that had primary teachers as its target audience, highlighting pedagogical aspects
for teaching children. Dalseme (1880) presented and defined the main concepts
that would be used throughout his textbook and explained to readers what
Takymétrie was: “Tachymetry teaches us to measure lines, surfaces and volumes
by using simple and fair rules” (1880, p. 5, our translation). Dalseme’s textbook
can be considered a didactical version of Lagout’s proposal.

About the circulation of Lagout’s and Dalseme’s textbooks in Brazil, we know
that Edouard Lagout’s textbook Takitechnie — Baccalauréat és-sciences — A Livre Onvert
(1881) circulated in Rio de Janeiro and Sao Paulo, while Dalseme’s publication
Premicres Notions de Takymétrie (Géométrie Naturelle) — a I'nsage des Ecoles Primaires (1880)
was found at Escola Normal de So Paulo’s collection. Nevertheless, none of them
was translated into Portuguese.

Another relevant document to Brazilian education reforms, Rui Barbosa’s
report, referred to tachymetry. He argued that:

Tachymetry is the concretization of geometry. It is the teaching of
geometry through material evidence, the accommodation of geometry to
the most rudimentary intelligences: it is object lessons applied to the
measurement of extensions and volumes. [...] the tachymetric method is,
therefore, the most rigorous, the most solid, the most feasible adaptation
of intuitive pedagogy laws to popular geometry teaching, to children’s
geometric instruction. (Barbosa, 1947, p. 290-292, our translation).

In Brazilian textbooks, we identified the appropriation of tachymetry as a
geometry teaching method. It was identified in the textbook Nogdes Intuitivas de
Geometria Elementar (Elementary Geometry Intuitive Notions, in free translation)
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by Gabriel Prestes?!, published in 1895. The textbook is a guide to primary teachers
who aimed to have practical instructions on geometry teaching. In the preface,
Prestes wrote that he acknowledged Lagout and Dalseme as the creators of the
tachymetric system, according to which it was possible to determine the
measurements of lines, surfaces and volumes without a detailed study of geometric
properties. However, he said that he had not had the opportunity to examine their
textbooks. Prestes, then, used another French textbook as a reference to support
his work: Premiers Fléments de Géometrie Excpérimentale by Paul Bert.

The organization of Prestes’ proposal (1895) broke with traditional geometry
teaching, especially concerning the way measurements were highlighted. According
to Prestes, students were able to recognize the several types of magnitude whose
measurement constitutes the object of geometry: they did not find it difficult to
differentiate a line, a sheet of paper, a glass. Geometry, in turn, had the purpose of
measuring said magnitudes: lines, surfaces and volumes. In summary, what was in
question was the insertion of the study of magnitudes and their respective
measurements as an elementary starting point for geometry teaching. The point
was to place such knowledge — magnitudes and measurements — at the beginning
of teaching as a basis for future studies.

Prestes (1895) suggested starting the 2 year with the study of direct
measurements, which corresponded to choosing a unit and comparing that unit
practically with what one desired to measure. It meant measuring intuitively,
specifying how many times the chosen unit fit the object to be measured, and
adopting the same procedure to measure length, area and volume.

In 1896, Prestes published the sequel to his textbook in an article on the journal
A Eschola Publica?? from Sao Paulo. In the article, he gave suggestions related to
teaching 3td-year students — they should learn indirect measurements -, which
corresponded to using formulas to calculate areas and volumes. However, there
was concern about detailing equivalences so that formulas could be understood.

Gabriel Prestes’ proposal considered measurements (both direct and indirect)
as the central point of geometry teaching, starting from the 2nd year of primary
school. Moreover, he proposed the study of all magnitudes together: length,
surface and volume. His proposal did not highlight speed in geometry teaching -
the prefix zachy was not even mentioned — but the organization of a study in which
measurements gained special prominence and that followed a pedagogical
sequence. It started with indirect measurements, considered intuitive, concrete and
practical: students measured objects built by themselves. Only later there was the
systematization of measurements, which corresponded to indirect measurements,
as an abstract process of synthesis in which the formula used in the calculation

2! Gabriel Prestes graduated from Escola Normal de Sio Paulo. In 1893, he became Escola
Normal’s headmaster. Prestes’ administration (1893-1898) was the heyday of public
instruction in Sao Paulo (Monatcha, 1999).

22 The journal A Eschola Publica circulated in Sao Paulo from 1893 to 1897, with a section
called Pratic Pedagogy.
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made it much faster. Nevertheless, the introduction of the formulas should happen
through explanations based on drawings and comparisons; it should lead students’
reasoning so that the formula could acquire meaning.
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Figure 6 — Cover of A Eschola Publica (1896) and Prestes (1896, p. 384)

In the Sao Paulo pedagogical programs, the term tachymetry was mentioned in
the 1892 program, then only in the 1933 program, always linking tachymetry to
“practical geometry” applied to the measurement of areas and volumes. However,
Prestes’ proposal — that length, area and volume should be introduced in the 2nd
year through direct measurement; indirect measurement should appear later — did
not gain prominence in the programs.

In summary, the Brazilian appropriations of the tachymetric method were
seemingly linked to the calculation of areas and volumes through formulas, with
the caveat that they should be explained to students, who were expected to
understand how formulas were obtained, in a similar way to the principles of
demonstration of equivalence proposed by Lagout (1872).

Conclusion

The three examples analyzed offer evidence that the configuration of proposals
for geometry teaching in Brazilian primary school in the 19% century and at the
beginning of the 20t century was closely linked to foreign proposals, programs and
trends. The three categories — drawing, handwork and tachymetry — that were
selected for the analysis of Brazilian appropriations stemming from foreign
contexts proved to be fundamental to understand proposals for geometry teaching
in Brazilian primary education. Seemingly, school geometry was fostered, collated
and developed in direct connection with other subjects, knowledge or teaching
methods?3.

2 The complete results of this study can be found in Leme da Silva (2021).
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The history of Brazilian primary teaching seems to have its own particularities
in comparison with secondary teaching, in the sense that the proposed teaching
methods (freehand drawing, drawing with rulers and compasses, manipulation of
concrete materials or based on fast calculations of measurements) ended up
configuring different types of school geometry. It seems to be crucial to
comprehend pedagogical trends, like the intuitive method and the need to link
teaching to a practical activity, and even the tachymetric method in order to
understand the transformations that happened in geometry teaching proposals
over time. Advocating a type of school geometry that is intuitive, practical and
experimental — something present even nowadays — could be interpreted as a legacy
from past proposals.

Furthermore, it is equally relevant to highlight that the production of school
geometry was a result of exchanges among several authors, through a constant
process of interchange, readings and interpretations of national and international
experiences, which reiterates the importance of pedagogical knowledge circulation
(Fontaine, 2022). It was possible to identify the dynamic and collective aspect that
characterized the production process of school geometry, which, albeit linked to
the designation of a “practical” type of geometry, undergoes transformations and
carries different meanings over time.

References

Albuquerque, Antonio Francisco de Paula e Hollanda Cavalcanti (1829). Principios do Desenho
Linear compreendendo os de Geometria Pratica pelo método do ensino miituo. Extraidos de L. B.
Francceur. Rio de Janeiro: Na Imperial Typographia de P. Plancher-Seignot.

Barbin, Fivelyne & Menghini, Marta (2014). History of Teaching Geometry. In A. Karp &
G. Schubring (Eds.), Handbook on the History of Mathematics Education (pp.473-492). New
York: Springer Science+Business Media.

Barbosa, Rui (1947). Reforma do Ensino Primario e varias Instituices Complementares da
Instrucio Pablica. Obras Completas de Rui Barbosa. Vol. X. 1883, tomo III. Rio de Janeiro:
Ministério da Educacio e Sadde.

Bastos, Matia Helena Camata (jul./dez. 2000). Ferdinand Buisson no Brasil. Pistas, vestigios
e sinais de suas idéias pedagogicas (1870-1900). Revista Historia da Edncagao, 4 (8), 79-109.

Bastos, Maria Helena Camara (2011). Manual para os jardins de infincia: ligeira compilagao pelo
Dr. Menezes Vieira — 1882. Porto Alegre: Redes.

Beguery, Jocelyne (2003). Le dessin: vers un problématique enseignement artistique. In
Lécole république et la question des savoirs. Enguéte au canr dn Dictionnaire de pédagogie de
Ferdinand Buisson. Patis: Cns Editions.

Burke, Peter (2016). O que ¢é historia do conbecimento? Sao Paulo. Editora da UNESP.

Calkins, Norman Allison (1950). Primeiras ligoes de coisas. Rio de janeiro: Ministério da
Educagio e Saude, Obras completas de Rui Barbosa, Vol. XIII, tomo I.

Canto, Persio da Cunha (jan. 1906). Desenho. Revista de Ensino. Sio Paulo, Ano 1V, 4, 767-
770.

Conceicao, Gabriel Luis (2019). Experts em Edncagio: circulagio e sistematizacdo de saberes
geométricos para a formacio de professores (Rio de Janeiro, final do século XIX). Tese
(Doutorado) - Universidade Federal de Sio Paulo.



History of school geometry in the eatly years: Brazil, 19th and 20th century 163

Dalséme, Jules (1880). Premiéres Notions de Takymeétrie (géométrie naturelle) a I'nsage des institutenrs
primaires, des écoles professionnelles des agents des travanx public, ete. Paris: Librairie Classique
D’Eugene Belin.

D’Enfert, Renaud & Lagoutte, Daniel (2004). U art pour tous le dessin a ['école de 1800 a nos
Jours. Rouen: INRP.

D’Enfert, Renaud (maio/ago. 2007). Uma nova forma de ensino de desenho na Franca no
inicio do século XIX: o desenho linear. Traducio de Maria Helena Camara Bastos.
Revista Histdria da Educacio, 11 (22), 31-39.

Fontaine, Alexandre (2022). O Atlantico, entre rivalidades e mesticagens. Traducdo de
Maria Helena Camara Bastos. Revista Historia da Educacao, 26, 1-16.

Francceur, Louis Benjamin (1819). Le dessin lineaire d'apres la methode de ['enseignement mutuel. A.
Paris: L. Colas, Imprimeur- Libraire de la Société.

Frazdo, Manuel José Pereira (1893). O Ensino Piblico Primdrio na 1tilia, Suissa, Belgica, Inglaterrae
Franga. Relatério apresentado a Inspectoria Geral de Instrucgdo Primaria da Capital
Federal. Rio de Janeiro: Typografia da Gazeta de Noticias.

Freire da Silva, Olavo (1907). Primeiras Nogies de Geometria Pritica. 9. ed. Rio de Janeiro:
Francisco Alves & Cia.

Frizzarini, Claudia Regina Frizzarini & Trindade, Deoclecia de Andrade & Leme da Silva,
Maria Célia (jul./dez. 2015). Que desenho ensinar? Analise de discursos das revistas
pedagogicas de Sao Paulo no inicio do século XX. Boletim GEPEM, 67, 46-58.

Frizzarini, Claudia Regina Frizzarini (2018). Saberes matemiiticos na matéria Trabalhos Manunais:
processos de escolatrizacdo do fazer, Sio Paulo e Rio de Janeiro (1890-1960). Tese
(Doutorado) - Universidade Federal de Sao Paulo.

Lagout, Edovard (1872). Panorama de la Géométrie. Tachy-métrie. Géometrie en trois lecons. Paris:
Libraities Scolaites et chez 'auteur.

Leme da Silva, Matia Célia (set./dez. 2014). Régua e Compasso no ensino primario?
Circulagio e apropriacio de praticas normativas para as matérias de Desenho e
Geomettia. Revista Histdria da Edncacao, 18 (44), 79-97.

Leme da Silva, Maria Célia & Moyon, Marc (2020). Tachymetry Production and Circulation
Background. Acza Scientiae, 22(6), 185-205.

Leme da Silva, Maria Célia (2021). Histdria do ensino de geometria e seus parceiros: desenbo, trabalbos
manuais ¢ medidas. Sio Paulo: Editora da Fisica. E-book available at:
https://drive.google.com/drive/u/1/folders/10gz -viH-
vo_ 1m72hl]x5nAScIDRInI9

Matasci, Dominique (2015). Lcole républicaine et Iétranger. Une historie internacionale des réformes
scolaires en France 1870-1914. Lyon: Ens Editions.

Moacyr, Primitivo (1930). A instrucio e o Império. 1. Vol., Brasiliana Eletronica.

Monarcha, Catlos (1999). Escola Normal da Praga: o lado noturno das luzes. Campinas, Sio
Paulo: Editora da UNICAMP.

Moteau, Jorge (jul. / 1906). A Natureza, mestre de desenho: Bancarrota do ensino oficial.
Revista de Ensino, V (1), 16-21.

Prestes, Gabriel (1895). Nogdes intuitivas de Geometria Elementar. Sao Paulo: Editor Horacio
Belfort Sabino.

Prestes, Gabriel (dez. 1896). Nogdes intuitivas de geometria elementar para o terceiro anno
de ensino preliminar. A Eschola Publica, Sio Paulo, SP, 1(4), 376-389.

Reis, Luiz Augusto (1892). O Eusino Piiblico Primdrio em Portugal, Hespanba, Franga e Belgica.
Relatério apresentado a Inspectoria Geral de Instruc¢ido Publica da capital Federal. Rio
de Janeiro: Imprensa Nacional.



https://drive.google.com/drive/u/1/folders/10gz_-vjH-vo_1m72hLJx5nAScIDRlnI9
https://drive.google.com/drive/u/1/folders/10gz_-vjH-vo_1m72hLJx5nAScIDRlnI9

164 Maria Célia Leme da Silva

Sao Paulo (1892). Lei n. 88, de setembro de 1892. Reforma da Instrucio Publica do Estado.
Assembleia Legislativa do Estado de Sao Panlo.

Sao Paulo (1933). Decreto n. 5884, de 21 de abril de 1933. Institui o Cédigo de Educacio
do Estado de Sao Paulo. Assembleia 1egislativa do Estado de Sao Panlo.

Shieh, Cynthia Lushiuen (2010). O gue ensinar nas diferentes escolas priblicas primdrias panlistas: um
estudo sobre os programas de ensino (1887-1929). Dissertacio (Mestrado) — Universidade de
Sao Paulo.

Silva, Circe Mary Silva & Leme da Silva, Maria Célia (2020). Intuitive and experimental
geometry: Circulation of International proposals. In E. Barbin & K. Bjarnadéttir & F.
Furinghetti & A. Karp & G. Moussard & G. Schubring (Eds.), Dig where you stand 6
Proceedings of the Sixth International Conference on the History of Mathematics Education (pp. 233-
246). WTM — Verlag firwissenschaftliche Texte und Medien Miinster.

Souza, Rosa Fatima (2009). Alicerces da Pitria: Historia da escola primdria do estado de Sao Panlo
(1890-1976). Campinas/SP: Mercado de Letras.

Zanatta, Beatriz Aparecida (2012). O Legado de Pestalozzi, Herbert ¢ Dewey para as
praticas pedagogicas escolares. Teoria ¢ Pritica da Educagio, 15 (1), 105-112.



