
RURAL MATHEMATICS: A LOOK ABOUT THE PAST IN THE POINT 
OF VIEW OF THE PRESENT  

P. Catarino1,2,3, C. Costa1,3,4  
1 Department of Mathematics, University of Trás-os-Montes e Alto Douro (UTAD) 

(PORTUGAL) 
2 CMAT-UTAD, Polo of UTAD of Research Centre of Mathematics CMAT (PORTUGAL) 

3 LabDCT, Polo of UTAD of Research Centre on Didactics and Technology in the Education 
of Trainers – CIDTFF (PORTUGAL) 

4 CIDMA, Center for Research & Development in Mathematics and Applications 
(PORTUGAL)  

Abstract 
In this study we intend to recover some of the mathematical themes that were formerly part of the 
training of students of agricultural education courses in Portugal and, mainly, the way that they were 
approached. The main source used was the Portuguese textbook of Rural Mathematics of the early 
60's, of 20th century. The first edition is dated of 1951, the second from 1961 and the third from 1966 
([1]), which was checked/consulted by us. Its author, João Augusto Marques de Almeida, has several 
published works (more than 70), many of them linked to teaching and in different areas (for example: 
Cosmography, Geography, Grammar, History of Portugal and Mathematics). We have analysed this 
textbook focusing only on the mathematical contents and the way of presenting them. We have 
partially implemented the analysis proposed by Sierra, González and López ([2]), namely with regard 
to conceptual analysis, didactic-cognitive aspects and to phenomenological elements. We have 
observed this information having in mind the most recent studies in mathematical education ([3]) and 
in ethnomathematics ([4]) in order to assess the modernity (or not) of the methodologies used in this 
textbook.  

The purpose of this work is to reflect on the potential of this textbook (or part of it) to be recovered for 
the teaching of certain courses, possibly of a professional nature.  

The mathematical themes presented in [1] are the following: Counts and measurements, numbers; 
Metric systems; Complex numbers; Algebraic numbers; Squares and cubes, square root; 
Proportionality and its applications; Brief notions of agricultural accounting; Geometry. 

Regarding the way of approaching the content, it is notorious and common the cultural/professional 
contextualization, with real examples of applications to diversified activities related to the rural 
environment, such as accounting, measurement conversion tables, tables of squares and cubes, 
interest rates tables, etc. 

Comments with detailed explanations are often sought to highlight which is more important to retain 
from previously presented content. 

The emphasis is given to the exercises and problems, being once again these contextualized, what is 
explicitly stated in the Previous Note, where the author states that: “The problems of rural 
environments vary greatly from region to region, often even when considered in the same parish. They 
arise in daily occurrences, in school life and in agricultural life. For this reason, the exercises and 
problems proposed at the end of each chapter of this textbook are only suggestions and paradigms for 
many others that surely the worthy teachers of the General Instruction of the Complementary Courses 
of Agricultural Learning will put to the consideration of their students. This Mathematics, in order to be 
truly useful to the intended audience should be essentially practical in order to provide problem-solving 
techniques as complete as possible.” ([1], p. 5, authors’ translation). 

In this work we intend to focus on the contents related to the rural teaching of mathematics based on 
the referred textbook, presenting and discussing the methodology used, the didactic resources, the 
problems (proving the last statement of the author that we transcribed above, among others) and that 
allowed the students to acquire competences which made their life easier. 
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1 INTRODUCTION 
Starting from a Portuguese manual of Rural Mathematics of the early 60's of the century XX (see Fig. 
1), we make an analysis of the mathematical themes considered relevant for agricultural workers, as 
well as the way they are approached. Problems are one of the points to which we give special 
attention due to the cultural and professional context involved. We present and discuss some 
paradigmatic examples included in the manual that constitute the starting point for adaptations by the 
teachers in the field taking into account the characteristics of the students.  

 
Figure 1. The cover of the manual of Rural Mathematics1. 

We realize that this handbook contains information that can easily be updated and used in the math 
classroom, particularly in courses in agriculture-related areas. 

In this study we intend to recover some of the mathematical themes that were part of the training of 
students of agricultural education courses in Portugal and, mainly, the way they were approached. 
The main source we used was the Portuguese Manual of Rural Mathematics of the early 60's, XX, for 
Complementary Agricultural Education. The first edition is from 1951, the second from 1961 and the 
third (see Fig. 2) from 1966 ([1]), which was consulted by us.  

 
Figure 2. The third edition of the manual of Rural Mathematics2. 

Its author, João Augusto Marques de Almeida [1], has several published works (more than 70), many 
of them linked to teaching and in different areas (for example: Cosmography, Geography, Grammar, 
History of Portugal and Mathematics). He describes himself as saying that he "knows the life of the 

                                                        
1 The manual title is rural math and this manual was designed for students of the General Instruction of the Complementary 

Courses Agricultural Learning in Portugal at the time. 
2 The manual was printed in Lisbon in 1966. 
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village and often felt and lamented the lack of the most basic knowledge of Arithmetic and Geometry 
in most farmers" ([1], p. 5). 

We have analyzed this handbook focusing only on the mathematical contents and the way of 
presenting them, thus only partially effecting the analysis proposed by Sierra, González and López 
([2]), namely with regard to conceptual analysis, didactic-cognitive aspects and to phenomenological 
elements.  

On Table 1 we have present three dimensions of analysis that we shall discuss in the next sections. 

Table 1.  Dimensions of analysis. 

Conceptual analysis Didactic-cognitive analysis Phenomenological analysis 

Content sequence Objectives and author's 
intentions (normally 
expressed in the prologue) 

Around mathematics itself 

Definitions: type and 
their role in the text 

Theories underlying teaching 
and learning 

Around other sciences 

Examples and 
exercises 

Skills that are intended to 
develop 

Phenomena of everyday life 

Graphic and symbolic 
representations 

  

Material aspects   

We read this information in light of the most recent studies in mathematical education ([3]) and 
ethnomathematics ([4]) in order to assess the modernity (or not) of the methodologies used in this 
manual. The purpose is to reflect on the potential of this (or part of it) to be recovered for the teaching 
of certain courses, possibly of a professional nature. 

2 CONCEPTUAL ANALYSIS 
According Sierra, González and López ([2], p. 23), the conceptual analysis refers to how the concept 
is defined and organized throughout the text, graphic and symbolic representations used, problems 
and exercises solved or proposed, as well as certain material aspects of textbooks that determine the 
presentation of the concept . 

The body of the text is organized by chapters with titles written in capital letters, in bold and inserted in 
a rectangle for emphasis. 

Within some chapters there are titles sequenced, written in capital letters and bold that guide the 
reader in the contents exposed in the text. 

The organization of the book in numbered and sequential chapters means that the approach to 
content has been thought in accordance with this chain. At the beginning of the book, in a Preliminary 
Note, it is mentioned that the exercises and problems, proposed at the end of each chapter, are only 
suggestions and paradigms for many others that the teachers should consider for the students. There 
is always a concern with the contextualization of the exercises and problems that, being problems of 
the rural means, vary from region to region. 

The themes that stand out throughout the manual ([1]), to develop with the students, are:  

• counts and measurements, numbers: integers, fractional numbers, decimal numbers; 

• metric systems: units of length, weight, volume, capacity and monetary (for example, fathom, 
stick, span, cubit, inch, yard, arroba, ounce, kite, barrel, “almude3” pitcher, “Canada1”, pint, rasa, 
Bushel, fourth, “selamim1”, pound and the international system of units of measure); 

• complex numbers: measure of time greatness; 

• algebraic numbers: relative integers; 

                                                        
3 Term in Portuguese. 
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• square and cube, square root; 

• proportionality and its applications: proportional magnitudes, rule of three simple, percentages 
and perming, company rule, mixing and alloy rule, three-compound rule and simple interest rule; 

• brief notions of agricultural accounting: notion of expense and revenue, bills, delivery note, 
invoices, receipts, bills, inventory and balance sheet; 

• geometry: surfaces and volumes. 

These themes (see Fig. 3) are addressed throughout the chapters according to the author's 
understanding. 

 
Figure 3. The index of the manual of Rural Mathematics4. 

Throughout the text, certain terms and contents are highlighted in italics, and there are still some bold 
highlighting contents, such as: Practical rule for root extraction, three straight simple rule and three 
simple inverse rule. 

Regarding the way of approaching the content, it is notorious and common the cultural / professional 
contextualization, with concrete examples of applications to diversified activities related to the rural 
environment, such as accounting, measurement conversion tables, tables of squares and cubes, 
tables of interest, etc... 

Comments with detailed explanations are often sought to highlight what is more important to retain 
from previously presented content. 

As we refereed before, the emphasis is given to the exercises and problems, being once again, these 
contextualized, what is explained in the previous Note, where the author states that: 

"The problems of rural areas vary enormously from region to region, often even when 
considered in the same parish. They arise in daily occurrences, in school life and in 
agricultural life. For this reason, the exercises and problems proposed at the end of each 
chapter of this book are only suggestions and paradigms for many others that surely the 
worthy teachers of the General Instruction of the Complementary Courses of Agricultural 
Learning will put to the consideration of their students. This Mathematics, in order to be 
truly useful to the intended audience, should be essentially practical in order to provide 
problem-solving techniques as complete as possible. "([1], p.5, authors’ translation). 

                                                        
4 Authors’ translation of contents of Fig. 3 ([1], p. 177): 
The items included in the index are:  

Preliminary Note;  
I – Counts and measurements. Numbers; II – Metric systems; III – Complex numbers: IV – Algebraic numbers; V – Squares 
and cubes. Square root; VI – Proportionality and its applications; VII – Brief notions of agricultural accounting; VIII – 
Geometry. 
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Throughout the text a natural written language is used, also using algebraic, numerical and symbolic 
writing. 

The inside of the manual is monochromatic and the letter is varied in its type (shape) and size. 

Throughout the text and to illustrate and complement parts of it, there are several figures (drawings / 
diagrams, tables) and to consolidate the contents, there are exercises and problems. 

There are problems to equate, to discover and problems of daily life (according to Abrantes ([5])).  

Cultural / professional contextualization is notorious and common in this manual.  

The text contains concrete examples of applications to diversified activities related to the rural 
environment and comments with detailed explanations are often emphasized, highlighting what is 
most important to be withheld (see Fig. 4). 

   
Figure 4. Example of comments and detailed explanations5. 

3 DIDACTIC-COGNITIVE ASPECTS 
In this section we highlight the identified didactic-cognitive aspects, namely, learning environments, 
student-centered learning, interdisciplinarity, experimental teaching, manipulative didactic material and 
class planning. 

Didactic-cognitive analysis refers both to the explanation of the objectives that the authors intend to 
achieve and to the way in which the student is intended to develop certain cognitive abilities ([6]), 
quoted by Sierra, González and López ([2], p.24). 

The manual is designed so that the student can memorize and practice, solving exercises. 

                                                        
5 Authors’ translation of some parts of contents of Fig. 4 ([1], p. 95 on left and p. 98 on the right): 
Translation of the comments on the left side of the Fig. 4:  

a) As we have seen, the rule of three simple, direct or inverse, cannot be applied without first inquire the nature of the existing 
proportionality between two quantities brought into play; b) The Three Simple Direct Rule or the Three Simple Rule can be 
synthesized into one: "The value of x is obtained by multiplying the number that is in the same column by the fraction formed 
by the other 2 numbers that are in reverse order, if the quantities are directly proportional, and in the order they are, if the 
quantities are inversely proportional ". 

Translation of the comments on the right side of the Fig. 4:  
In the problems of percentages and of per thousand the proportionality is always direct. Such problems have great importance 
in all aspects of life, especially in trade transactions. 

Translation of the example 1 state on the right side of the Fig. 4:  
1 - A tavern keeper bought 240 liters of wine for 720$00. To profit 20%, how should you sell each liter of wine? 
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The abilities that are intended to develop in the student are: memorization of concepts and properties 
through some mechanized practice in the proposed exercises. 

Sometimes, some notes about the History of Mathematics are presented, which serve to motivate and 
support students in learning some concepts.  

In Fig. 5, a note about Leonardo Fibonacci is presented, note about the enumeration system. 

 
Figure 5. Example of a note about history of Mathematics6. 

The mathematics presented has an essentially practical character and problem-solving techniques are 
presented as fully as possible. 

According to the author, one of the reasons for the elaboration of this text was to fill the lack of the 
most basic knowledge of Arithmetic and Geometry in the majority of farmers (at the time). 

4 PHENOMENOLOGICAL ELEMENTS 
Phenomenological analysis, which is characterized by the phenomena that are taken into 
consideration with respect to the concept in question, in our case of continuity.  

Here we consider the phenomenological didactic analysis, in which the phenomena that are proposed 
in the teaching sequences that appear in the analysed books ([7]) cited by Sierra, González and 
López ([2], p.24) 

When it comes to the introduction to the concept of complex numbers we have some references to 
natural phenomena such as: time of day, days of the year, amount of years (see Fig. 6). 

                                                        
6 Authors’ translation of contents of Fig. 5 ([1], p. 10): 

The writing of the numbers was simplified but lost the decimal character. With such a system mathematics had no chance of 
progress. 
It was not until the beginning of the thirteenth century that Leonardo Fibonacci, an Italian from Pisa, published in Europe the 
system of written numeration of the Arabs, publishing the book Algebra, inspired by the work of the Arabic mathematician 
Alkarismi, from which comes the word digit. 
The knowledge of this wonderful numbering system by Europeans made possible such a development in mathematics and 
other sciences, which, for example, the following fact illustrates: Until then, the men knew the force of the waterfalls and 
already used it, in the place, to make move the wheels of mills and mills. Today, however, men carry this force where it is 
needed, through copper wires, and there they use it in factories, railways, etc .; Transform it into light and heat, and make it a 
carrier to carry sound and light, word and image, from great distances, from continent to continent, almost instantaneously! 
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Figure 6. Introduction of complex numbers7. 

When it comes to the introduction to the concept of algebraic numbers we also have some references 
to some more natural phenomena such as: temperature (see Fig. 7). 

                                                        
7 Authors’ translation of contents of Fig. 6 ([1], p. 51): 

Complex numbers 
- It was not possible to get a decimal metric system to measure the time greatness. Your most important measurement units: 
Year - time of Earth's translation movement 
Earth Day - Time of Earth's Rotation 
Are not related from 1 to 10, from 1 to 100, or from 1 to 1000. The year has 365 days and about 6 hours and this fact does not 
depend on man (*). There is nothing to do and time measurements are ordinarily expressed by complex numbers: "numbers 
with several units of measure that have no decimal relation to each other". 
Example: 
3 days 7 hours 34 minutes 
(*)To remedy the inconvenience of a non-exact number of days, there are common years with 365 days, and leap years with 
366. 
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Figure 7. Introduction of algebraic numbers8. 

The text has many problems and exercises related to the phenomena of everyday life (at the time), 
most of them related to phenomena of rural life (see Fig. 8 and Fig. 9). 

 
Figure 8. Example of a problem related to phenomena of rural life9.  

                                                        
8 Authors’ translation of contents of Fig. 7 ([1], p. 59): 

Let's look at the following problems: 
1 - A thermometer marking the temperature of 20 was added in a refrigerator, having noticed lowering a temperature equal to 

30°. 
How much did the thermometer mark? 
9 Authors’ translation of contents of Fig. 8 ([1], p. 176):  7 - A vat, as the figure indicates, is filled with wine and grape respective 

foot. Occupying the foot 3/11 of the internal volume, how many liters of wine are in the vat? 
8 – An oiler, with the shape and the interior dimensions represented, what capacity does it have? 
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Figure 9. On the left an example of an exercise and on the right an example of a problem10.  

It is alluded to the distance that, on the surface of the Earth, goes from Ecuador to the Pole for the 
introduction of the concept of "meter" (see, Fig. 10). 

 
Figure 10. Introduction of the concept of "meter"11.  

5 CONCLUSIONS 
We recognize, in the approach to the contents, didactic guidelines very avant-garde for the time to 
which this manual reports. 

The contextualization of problems is important to improve math learning and this manual adopts this 
procedure. 

                                                        
10 Authors’ translation of some parts of the contents of Fig. 9 ([1], pp. 80-81):  

On the left side: Exercise 2 - A square of 24 meters on the side, in how many squares of 4 meters in side can be 
decomposed?; Exercise 3 - A cubic meter contains how many times: 

a) a cube of 0.5 m edge? 
b) a cube of 20 cm of edge? 
On the right side: Problem 1 - 529 plums were distributed by the students who once had lunch in the canteen, with the curious 

coincidence of being as many boys as the plums that fit each one. How many were the diners? 
Problem 4 - It is intended to build a square base tank that holds 6,912 kilolitres and has a depth of 1.2 meters. How much 

should the bottom edge measure? 
Problem 5 - A cubic deposit of 98 cm of edge is full of olive oil. A 320$00 the value of the “almude” (of 28 litres), what is the 

value of the oil contained in the deposit? 
11 Authors’ translation of contents of Fig. 10 ([1], p. 35): It was the French who, at the end of the eighteenth century, resolved the 

question. A group of mathematicians measured the distance that, on the surface of the Earth, goes from Ecuador to the Pole, 
and to the tenth-millionth part of that distance, called the meter. The fundamental unit of the metric system was thus obtained. 
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We recognize that the didactic approach to content is adequate and current, and this book constitutes 
a good working element for the teacher and for the student who goes through a more practical area, 
namely in the rural area. 

There is a clear concern to show that these mathematical topics can be truly useful to all who are 
closest to the rural world by providing problem-solving techniques as complete as possible. 

Throughout the text the importance given to interdisciplinarity is well-known, making the connection 
with other areas of knowledge. 
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