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Abstract 

We would like to present some excerpts of historical mathematical textbooks 
from the Teachers’ Institute in Spišská Kapitula, because this institute is at the 
roots of primary education in Central Europe. The methodological approaches 
used in these textbooks contain suitable motivation and models for explaining 
basic mathematical notions in primary education and the training of future 
primary teachers. There are some projects in Europe which use educational 
software and modern modes of interpretation to present sections from historical 
mathematical textbooks in contemporary teaching. In our article we would like to 
do the same for the Slovakian situation. 
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curriculum 

Introduction 

In the 1819/1820 school year, the first Teachers’ Institute was founded in 
Spišská Kapitula in the building of a priests’ seminary. It was the first 
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specialised school for teachers in Ugria (Slovakia was at that time part of 
Ugria). Juraj Paleš (1753-1833), the Spiš canonist, was the first headmaster. 
The school existed until the year 1949, when its activities were violently 
interrupted. 

The textbook, Pedagogy for Primary Schools of Spiš, written by Juraj Paleš in 
1820, was published in Levoča for the teacher candidates and students of 
pedagogy. In our article, we describe the structure of this textbook. Since the 
textbook is similar to Lesnyánszky András’ (1795-1859) textbook, Didactics and 
Methodology, written in 1832, we present some mathematical material from 
both textbooks. 

Franz Močnik (1814-1892) was the most important author of mathematical 
textbooks in the Austrian-Ugrian monarchy in the second half of the 19th 
century. Originally, his texts were written in German, but they were 
subsequently translated into 14 other languages. They were used also in the 
Teachers’ Institute in Spišská Kapitula.  

In addition, during the period of 1918-1939, some of the mathematics textbooks 
used were translated from the Czech language into the Slovak language and 
we present part of the contents of these textbooks. 

1. Creation of the Teachers’ Institute in Spišská Kapitula 

Early in the 19th century, Johann Ladislaus Pyrker (1772-1847) became the 
bishop of Spiš. After being named Bishop on August 18th 1818, he came to his 
diocese as a new bishop on May 12th 1819, and on 21st July 1819, he made 
his canonical visitation trip. 

The result of this trip was that he became aware of the low teaching level of 
teachers at the schools in the parishes and villages. This can be seen in his 
letter from August 24th 1819 to the Austrian emperor: 

The situation in the schools is as follows: there is a high level at the 
secondary schools, but the village schools do not have enough able 
teachers. I propose for this reason that by secondary school in Levoča, a 
preparatory school for teachers in the villages be created. The students 
who would like to become teachers at village schools should have some 
hours of instruction in educational methodology and in organ playing. 
(Pyrker 1966) 
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Later, Bishop Pyrker changed the proposed location for the Teachers’ Institute 
(see Gejdoš 2007). His argumentation can be seen in the following letter 
extract: 

I think that the young men who study in Levoča and would like to be 
teachers in a village will have little time for the preparatory institute 
alongside their other school subjects, and if they live in private houses 
without the needed guidance, then they will not receive the training for 
the expected goal... For this reason it will be better to create the 
teachers’ institute not in Levoča, but here in Spišská Kapitula. For the 
teachers’ institute, a suitable building will be the priests’ seminary... 

Juraj Páleš (1753-1833), a dignitary of the cathedral, became the first director of 
the Teachers’ Institute in Spišská Kapitula. Its aim was to produce qualified 
teachers for village schools. In the State Archives in Levoča, in the collection of 
the Office of the Bishop in Spišská Kapitula, there are two letters by Pyrker to 
Páleš (see Olejník 2007).  

2. The pedagogy textbook by Juraj Páleš – the first in the 
Slovak language 

Juraj Páleš did not only administer and organise the Institute, but he also 
taught. As a teacher he wrote two textbooks for his students. The first one is 
Obradoslovie [Liturgics], a textbook for organists written in Latin. The second 
textbook is Pedagogy for Primary Schools of Spiš (see Páleš 1820). 

Juraj Páleš wrote it in Latin, but later translated the book into Slovak for those 
readers who did not master Latin. In the period 1776-1805 he was in the 
villages surrounding Spišská Kapitula. During this time when he observed that 
the level of education in the village schools was low, he took part in the creation 
of these schools and he also taught at these schools. The information and 
experience he gained in these activities was published in his textbook. At that 
time, Juraj Páleš’ was the first textbook on pedagogy in Hungary and, what is 
more, it was written in Slovak. The Slovak language used in the book follows 
the conventions of the first Slovak grammar, prepared in 1787 by Anton 
Bernolák1. 

   

1 Anton Bernolák (1762 - 1813) was a Slovak priest, who codified the first version of Slovak 
language on the base of west Slovak dialect.  Nowadays the Slovak language is based on 
the codification by Ľudovít Štúr (1815 - 1856), who codified the language in the year 1843 on 
the base of central Slovak dialect. 
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Figure 1. Title page of the textbook “PEDAGOGY” 

The textbook contains from four main parts: 

1. The teaching process in folk (normal) schools; 
2. The curriculum for the second year in folk (normal) school; 
3. The curriculum for the third year in folk (normal) school; 
4. Recommendations for the teachers of the Spiš diocese. 

In the first part there are paragraphs about teaching methods in folk schools, 
and individual and group work. The first section also describes general rules for 
writing, reading, and catechetical instruction. A paragraph about curriculum for 
the first year in folk school is also contained in this section. In the second part 
there are paragraphs about Christian teaching, moral exercises, and grammar. 
In the third part there are new paragraphs about biblical history, Latin, and the 
Hungarian language. 

In the fourth part, the first paragraph introduces some information about the 
structure of school administration in Ugria. Juraj Páleš wrote here about five 
regional directors for school administration, located in: Bratislava, Košice, Pécs, 
Oradea and Zagreb. He explains that the folk schools in the historical Orava 
and Liptov regions belong to the director in Bratislava, and the schools in the 
Spiš region to the director in Košice. In the next paragraphs there are 
recommendations for teachers on how to start, lead and finish teaching in the 
school and what the teacher should do after teaching. 

In every section there is the paragraph about the teaching of arithmetic, which 
has very interesting examples that are still useful nowadays in mathematics 
education at the primary level. 
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3. Mathematics education in the textbook Pedagogy 

In his textbook, Juraj Páleš deals with questions of mathematics education for 
the primary level on approximately 6 pages. Here, we present some excerpts 
from the textbook with the translation from Slovak to English, starting on page 
22, Section XI: 

 
Translation: 

1. The art of figures teaches us how to easily and capably find, from 
given examples, other examples that are unknown. To reach this goal a 
teacher has to, from the very beginning, teach innocents how to count 
from one to ten, from ten to twenty, to thirty etc., to one hundred. 

 

2. When they can count, he should train them in writing both Arabic and 
Roman figures, i.e. Arabic figures: 1, 2, 3, 4, 5, 6, 7, 8, 9. – Roman: I. V. 
X. L. C. D. etc. 

 

3. It is necessary for the teacher to explain: 
 

a) That counting starts from the right hand to the left hand. b) That 
the first figure only consists of one digit – number one. c) The second 
figure consists of tens. d) The third figure consists of hundreds. e) The 
fourth figure consists of thousands, e.g. 1820. In this result from the right 
hand the first figure is zero 0 and it represents units without any 
counting – the second one is two and that is why it represents tens, 
because two times ten is twenty. The first two numbers mean twenty. The 
third number is eight. This figure stands for hundreds because eight times 
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one hundred is eight hundred. So the first, second and third figure stand 
for the sum of eight hundred and twenty. However, when we add the 
fourth number one, this number stands for thousands, so the final sum 
represents the year one thousand eight hundred and twenty. 

Figure 2. Excerpt from Pedagogy (p. 22) 

This text, on page 23, contains some recommendations for a teacher in the first 
grade of primary school. The topic pertains to the second semester (half-year). 
In this grade, teaching of counting operations is expected, as we can see below 
(addition operation): 
 

 
 
Translation: 

5. In the second half-year he (a teacher) can, within one or two 
weeks, assign an exercise, but only in digits in order to add 
number to number. 

 

E.g. 
 

  1    3    5 
  2    4    6 
  3    7    11  etc.  

 
After a certain time a teacher should join from two to three 
numbers. 

E.g.    
123   789 
456   654 
579 1443 
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In this way he will very easily prepare children and they will 
know how to solve not only simple, but also composite problems. 

Figure 3. Excerpt from Pedagogy (p. 23) 

Section 5, “On the art of counting” (on page 30), has interesting word 
assignments, which are supplemented with the following didactical note: 

 
Translation: 

In the second grade of primary school children should repeat once 
again everything they learned in the first grade of primary school 
concerning the art of counting. It should not take too long, to avoid a 
delay. A teacher should pay attention to counting assignments, that 
they should be real, not made up, and suitable for everyday use. For 
example: 
Addition: In the first grade of primary school there are 21 children, in 
the second one 30, in the third one 18. How many children are there in 
all three grades? 
 
Subtraction: I had 36 kreutzers. I spent 12 kreutzers for paper. How much 
is left? 
 
Multiplication: My father promised me 12 guldens every year if I 
learnt well. How many guldens will I get for three years in primary 
school? 
 
Division: Our school was visited by a Sir who gave us 30 guldens. In 
our school there are 15 children. How many guldens will be given to 
each child? etc. 

 
Figure 4. Excerpt from Pedagogy, Section 5 (p. 30) 
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Pedagogy was written on 1820, but similar textbooks were also published in 
Ugria at that time. We can use one of these textbooks, Didactics and 
Methodology, to help us understand the context in which Pedagogy was written. 
Didactics and Methodology was written in 1832 and published in Oradea (see 
Lesnyánszky 1832). The author of this book was Lesnyánszky András (1795-
1859), a Hungarian priest in a folk school in Oradea. 

4. Didactics and Methodology by Lesnyánszky András 

In comparison to Pedagogy, Didactics and Methodology has a more detailed 
description of the teaching of different subjects at primary level. It has more 
than 700 pages. The author used more materials and books from Austrian, 
Hungarian and German literature from the late 18th and early 19th century. The 
source most widely drawn from is Didactics by Joseph Weinkopf (see Weinkopf 
1822). 

 

 
 

Figure 5. Title page of the textbook, Didactics and Methodology 
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The first part of the book is devoted to general didactic questions. The next part 
to more concrete subjects (see Pukánszky 2012): 

1. Understanding of surroundings 
2. Knowledge of the human body and soul 
3. Communication in society 
4. Reading, writing and counting 
5. Christian faith and moral education 
6. History of the country. 

5. Mathematics Education in Didactics and Methodology 

The mathematical section introduces a lot of separate and universal models for 
teaching different mathematical concepts and notions in arithmetic at the 
primary level. These models are important in the process of gaining knowledge 
in mathematics. According to Hejný and Littler (2006), the process of gaining 
knowledge in mathematics education is based on stages. It starts with 
motivation and at its core are two mental levels. The first leads from concrete 
knowledge to generic knowledge and the second from generic to abstract 
knowledge. Once knowledge is permanently acquired, the student moves to the 
stage of crystallisation, i.e. new knowledge is inserted into the already existing 
mathematical structure. The whole process consists of the following stages: 

1. motivation 
2. isolated models 
3. generic model(s) 
4. abstract knowledge 
5. crystallisation 
6. automation 

Motivation is the tension which occurs in a person’s mind as a result of the 
discrepancy between the existing and desired states of knowledge. The 
discrepancy comes from the difference between “I do not know” and “I need to 
know”, or “I cannot do that” and “I want to be able to do that”, sometimes from 
other needs and discrepancies too. 

The pupils’ experiences concerning some mathematical notion can be used as 
an isolated model, the next stage in the process. For example, the weight of 
apples according the cost of apples can be represented in the following table 
and graph (where 1kg apples is 1,20 Euro). In this case we can represent a 
function as a set of isolated points (see Figure 6). 
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Figure 6. The dependence of the price of apples on the weight of apples 

This is similar to the way old Babylonian mathematicians studied the position of 
the planets and represented their movements with a set of isolated points 
(pictures of the positions of the planets). In this stage (isolated models), the 
pupils in the school can measure variables such as temperature, the height of a 
river in time and so on. 

In the third stage (generic models) we can, for example, try to find the curve that 
is created by joining the points and can lead to the graph of the function, which 
represents the concrete relationship.  

 
Figure 7. Example of the function, which is not continuous 
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In this way, abstract knowledge (stage 4) can be the definition of the function, 
which we received in a spontaneous and natural way from the previous isolated 
and generic models. Crystallisation (stage 5) and automation (stage 6) work 
with concrete functions and also with functions which are not continuous and 
have more complicated shapes. 

We can see separate and universal models in Lesnyánszky’s Didactics and 
Methodology in his explanation of subtraction at primary level (1832, 349). 
There he recommends using beans. We can, for example, take 9 beans in our 
right hand and then put 8 of those beans in our left hand. The teacher then asks 
the following question: How many beans do you now have in your right hand? 
The answer is one. The second question is: How many beans did you have in 
your right hand before? The answer is nine. The third question is: How many 
beans are in your left hand? The answer is eight. 

The teacher can repeat this activity with other objects and can say to the pupils, 
if he puts nine objects in his right hand and he puts eight of them in his left 
hand, one object will always remain in his right hand. When pupils understand 
this rule, they understand that: 9 – 8 = 1. Lesnyánszky recommended preparing 
following table: 

 

 
Figure 8. Didactics and Methodology (p. 349) 
 

1 – 1 = 0 

4 – 2 = 2 

8 – 2 = 6 

6 – 2 = 4 

5 – 2 = 3 

5 – 4 = 1 

9 – 2 = 7 

9 – 4 = 5 

6 – 3 = 3 

Table 1. Examples for the Figure 8 
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In Figure 8, the central column shows the numbers of objects in the right hand 
at the beginning. The left column gives the numbers of objects taken into the left 
hand. The right column shows the number of objects, which remain in the right 
hand. The examples in Table 1 give the corresponding mathematical equations 
for the objects in Figure 8. This table is used also for explaining of examples 10 
– 10, 40 – 20, etc. 

5. Franz Močnik’s mathematics textbooks 

In the second half of the 19th century the mathematics textbooks used in the 
Teachers’ Institute in Spišská Kapitula were written by Franz Močnik (1814-
1892). At that time Franz Močnik wrote mathematical textbooks for the whole 
Austro-Hungarian monarchy. Originally, textbooks were written in German, but 
most of them were translated to all of the languages used by the monarchy. 

According to Hladnik (1997), these textbooks were translated into 13 different 
languages. We can see that these textbooks were used at the Teachers’ 
Institute in Spišská Kapitula from Figure 9, which shows the attachment to a 
letter from 1862 detailing possible textbooks for use.  

 

 
 
Figure 9. Part of an attachment to a letter, recommending which textbooks to buy for the 
Teachers’ Institute in Spišská Kapitula in 1862 (State Archive in Levoča) 

 

We will now turn to two examples from a Močnik textbook on visual geometry. 
This textbook was a Hungarian translation and was published in Budapest in 
1856 (see Figure 10 and Močnik & Szabóky 1856). 
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Figure 10. Textbook Močnik & Szabóky: Mértani nézlettan (Visual Geometry) 

 
Example 1. Construct three circles with the radii m, n, p where each circle 
touches the other from the outside. 

 
Solution: We construct the triangle ABC with sides AB = m+n, AC = m+p and 
BC = n+p Now we construct the circle with centre A and radius m, the circle 
with centre B and radius n and the circle with centre C and radius p. The 
circles fulfil the objective of the task (see also Figure 11) 

 

 
Figure 11. Construction of Example 1 prepared in open source software, GeoGebra 
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Example 2. We have made three circles of the same size, e, f, g, which touch 
each other outside. We must now circumscribe a fourth circle k, which the 
previous three circles are inside of. 

 
Solution: Example 2 is a continuation of example 1 and has a logical 
connection to it. First we construct three circles of the same size, e, f, g in a 
similar way, to example 1. The circle k has its centre in the orthocentre of the 
triangle ABC (see also Figure 12). 

 

 
Figure 12. Construction of Example 2 prepared in open source software, GeoGebra 

6. Jaroslav Havelka and Václav Posejpal textbooks 

Owing to the ideology in former Czechoslovakia after the Second World War, 
the government put pressure on institutions founded or subscribed to by the 
Church. The Teachers’ Institute in Spišská Kapitula was not exempt. After 
nationalisation in 1944, the pressure against it grew. It reached its climax in 
1949 with the abolition of the institution. The fate of the written relics – the 
archives and library – was unclear during this period of time. 

Part of the Teachers’ Institute archive was moved to a school in Levoča, and it 
was subsequently moved to the State Archives in Levoča. Today it is known as 
the Archive Fund of the Teachers’ Academy in Spišská Kapitula. There is also 
an Archive Fund of the Teachers’ academy in Spišská Kapitula and a Library of 
the Teachers’ Academy in Spišská Kapitula, within the Bishops’ Archive of Spiš, 
in Spišské Podhradie. Both of the funds were established by the delimitation of 
the remains of documents from the Bishop Archive Fund of Spiš, by collection 
activities organised by the diocese of Spiš on the occasion of the 180th 
anniversary of the foundation of the Teachers’ Institute. Apart from these three 
collections, it is possible that more relics from the Teachers’ Institute are located 
in other archives and libraries in Slovakia or outside the country. 
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In the Bishops’ Archive of Spiš in Spišské Podhradie there are two textbooks 
written by Czech authors, which were translated into Slovak. These textbooks 
were published at the time of the first Czechoslovakian republic. 

First is the textbook of Jaroslav Havelka: Geometria pre ústavy učiteľské 
(Geometry for Teachers´ Institutes). This textbook is in the Library of the 
Teachers’ Academy in Spišská Kapitula and we have Slovak translations of this 
textbook, which were made by Vladimír Hapala (see Figure 13 and Havelka 
1924). 

 

 
Figure 13. The title page of slovak translation of Geometry for Teachers´ Institutes (1924) 

We chose the following example from the book:  

Prove that equilateral triangle inscribed within the circle has the same area as 
half of the equilateral hexagon inscribed within the same circle. 
 
Solution: If we have a circle with the centre S and radius r, we can use for the 
equilateral triangle ABC inscribed in this circle, following the expression for 
the area of a triangle ABC (see Figure 14): 
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Figure 14. Equilateral triangle ABC 

 
The area S of the whole triangle is 

 
If we have one half of the equilateral hexagon - quadrilateral KLMN (see Figure 
15), we can make the same algorithm as for triangle ABC. 

 
Figure 15. The half of the equilateral hexagon KLMN 

 

The area of triangle KLS is:  
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The area, S3, of the whole quadrilateral KLMN is: 

 

                                                                 
 

We conclude that S = S3. 

 

Now we will continue with two examples from the textbook of Václav Posejpal: 
Aritmetika pre ústavy učiteľské (Arithmetic for Teachers´ Institutes, see Posejpal 
1926). This textbook is also from the Library of the Teachers’ Academy in 
Spišská Kapitula and we have Slovak translations of this textbook, also made 
by Vladimír Hapala. We used the exercise book from this textbook. 

The following example (see Figure 16) shows that the data in some examples 
were taken from real-life situations in the Czechoslovakian republic between the 
two world wars. The example is about calculating percentages of agricultural 
earth devoted to different commodities: corn, barley, potatoes, oat, rye, and 
sugar-beet. The data are from different parts of the country: Slovakia, Bohemia, 
Moravia, Silesia and Carpatho-Ukraine. The questions in the example are as 
follows: 

a) Calculate the percentage of each commodity in every part of the country 
and also in the whole country. 

b) If the area of the whole country is 140,480 km2, what percentage of the 
area is used for each commodity and what is percentage used by all 
commodities combined? 

c) What percentage of agricultural earth remains in the whole of the country 
for other commodities? 

d) What is the percentage of agricultural earth in the whole country? 
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Figure 16. Arithmetics Exercise book for the Teachers´ Institutes, p. 64 

 

Here we present the solution for this exercise using a quadratic equation with 
the real parameter b from this textbook:  

  (1) 

The discriminant of this equation is: 

 = 
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Figure 17. Graph of the function  in the case . 

 

If , then  and equation (1) has two solutions: 

 
Hence 

 
If , then  and equation (1) has one solution:  

This equation has also a geometrical interpretation. Every parabola, 

 

must obtain the point [-3,0] (see also Figure 17). 
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7. Conclusions 

The significance of the Teachers’ Institute in Spišská Kapitula lies in the fact 
that it was the first of its kind in Central Europe. Although it was not one of the 
institutes with large numbers of scholars, its creation, curriculum and rules 
became the model for the establishment of all other pedagogical institutions 
devoted to educators in Central Europe. This first and oldest institute for primary 
school teachers on the Slovak territory included education in the Slovak 
language in its curriculum throughout its entire history, right after it was 
founded, that is, several decades before official attempts for national language 
codification were made. The Teachers’ Institute is an extraordinary and suitable 
object of investigation for several branches of didactics in different subjects. 
There are textbooks in the State Archive in Levoča and the Bishops’ archive in 
Spišská Kapitula, not only in mathematics, but also in other subjects (see 
Kopáčová 2012 and Albert 2012). 

In future research we will be interested to analyse the content of different 
historical mathematical textbooks. We believe that examples from these 
textbooks are suitable for use in teaching future primary school teachers.  

We celebrate in the year 2014 the 200th anniversary of the birth of Slovenian 
author of mathematical textbooks, Franz Močnik. 

Researching textbooks written by this author gives us the opportunity to 
broaden our scope to the international landscape, because his texts were 
translated into 14 languages. Močnik was an important figure in mathematics 
education during the rule of the Austro-Hungarian monarchy in the 19th century.  
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