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Abstract  
„Mathematical literacy is ability of people to recognise and understand the role mathematics plays in the 
world, to make well-based conclusions and to get insight into mathematics so that it fulfils their needs 
as creative, interested and thoughtful citizens.” [1]. Another approach to specifying literacy is presented 
by Zelendová [2]. Literacy is defined as a competence which has an interdisciplinary character. In the 
case of mathematical literacy, it is a set of knowledge, skills, attitudes and values which are 
interdependent with key competences and other literacies. We perceive mathematical pre-literacy as 
mathematical literacy developed in preschool years. [3] 

The research called The Mathematics and Reading Literacy in Preschool Education (MRLPE) is focused 
on kindergarten education environment in the context of developing mathematical and reading literacy 
of children and the reflexion of the respective teaching of the kindergarten teachers, as well as focusing 
on the development of aforementioned literacies. The purpose of the research was the description of 
education environment in kindergartens, focusing on developing mathematical and reading pre-
literacies. The paper focused mainly on identifying the barriers to developing mathematical pre-literacy 
as perceived by kindergarten teachers see them, on specifying thematic areas in which the kindergarten 
teachers would expect methodical support and on the level of mutual cooperation with parents. The 
method chosen for this research was a non-standardised questionnaire survey in combination with 
interview.  

From the analysis of acquired responses, it is evident that the level of development of mathematical pre-
literacy in educational environment of kindergartens is individual and dependents on particular 
organizationally-material conditions of individual kindergartens. 
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1 INTRODUCTION 
The definition of the concept of mathematical literacy is not uniform in specialised literature. A number 
of authors use the definition of mathematical literacy provided by the International Research Committee 
of OECD PISA. “Mathematical literacy is the ability of an individual to know and understand the role 
mathematics plays in the world, make well-founded judgements and tap mathematics so that it fulfils 
that individual’s needs as a creative, interested and thinking citizen.” [1]. Specialised literature also 
frequently refers to an approach where we perceive mathematical literacy as a field competency with a 
cross-sectional and supra-field nature. Mathematical literacy is a comprehensive complex of mutually 
conditional and blending knowledge, abilities, attitudes and values that are interrelated to key 
competencies and other literacies.  It can be said that mathematical literacy is manifested when the 
child/pupil uses his/her knowledge and abilities to solve various types of problems that may have a 
supra-field context. It is the use of mathematical competencies in a range of situations, from everyday 
simple situations to unusual and difficult ones. We perceive mathematical pre-literacy as mathematical 
literacy developed at the child’s preschool age. [3] 

As part of mathematical literacy, we can define three blending components that will be characterised 
with regard to preschool education. The basis for this is the categorisation provided in the publication 
entitled Gramotnosti ve vzdělávání [2]. 

1 Situations and contexts, 
2 Competencies, 
3 Mathematical content. 
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1.1 Situations and contexts 
Situations and contexts constitute the environments in which there are issues that the children are 
supposed to address, and thus apply the gained knowledge and abilities. Situations can be personal or 
general, contexts can be real or hypothetical (e.g. a story, fairy tale). 

1.2 Competencies 
Competencies constitute a set of competencies used when solving problems. They include: 
mathematical thinking, mathematical argumentation, mathematical communication, modelling, definition 
of problems and their solving, use of mathematical language, use of aids. 

• Mathematical thinking involves the ability to ask questions with mathematical context, seek 
solutions to problematic situations, formulate answers; the ability to decide on the truthfulness or 
falsity of a statement; the ability to decide on temporal sequence of phenomena. 

• Mathematical argumentation involves the ability to distinguish between assumptions and 
conclusions (What can or cannot happen and why? Can you explain?). 

• Mathematical communication involves the ability of active work with mathematical concepts or 
objects, the ability to formulate logically correct statements.   

• Modelling involves the ability to understand mathematical models of real situations (construction 
of structures according to instructions, graphical interpretation of real objects, model 
interpretations of real situations - e.g. playing at a shop). 

• Definition of problems and their solving involves the ability to recognise and formulate 
problems and seek their solutions in the context of real situations in the everyday lives of children. 

• The use of mathematical language involves the ability to actively use mathematical concepts, 
distinguish between different forms of representation of mathematical objects and situations.  

• The use of aids and tools involves the ability of active manipulation with selected mathematical 
objects or their representations. 

1.3 Mathematical content 
Mathematical content consists of the component in question. It constitutes a set of pre-mathematical 
notions that can be, according to Lišková [4], divided into three blending areas: 

- Notions of quantity, 
- Geometrical notions, 
- Set-related notions. 

Notions of quantity include the understanding of quantity (regardless of specific representatives), 
determining the number of elements in a group, symbolic representation of numbers. 

Geometrical notions include orientation in space and plane, spatial and planar formations, their 
positional and metric properties. 

Set-related notions include the manipulation with set elements in the sense of equivalence relation 
(breakdown of a set into classes according to the given criterion) and arrangement relation (set 
arrangement), comparison of frequencies of two sets, manipulation with sets in the sense of the 
propaedeutics of binary operations (operations of addition, subtraction, multiplication) and the 
propaedeutics of combinatorics.  
The curricular document entitled Framework Education Programme for Preschool Education (FEP PE) 
in the Czech Republic places emphasis on an integrated approach where “education takes place on the 
basis of integrated blocks that do not distinguish between education areas or constituents but that offer 
children educational content in natural context, links and relations.” Mathematical pre-literacy permeates 
all the declared key competencies for preschool education (learning competency, problem-solving 
competency, communication competency, social and personal competency, activity and civic 
competency). Mathematical content is integrated into all areas of education: Child and his/her body, 
Child and his/her psyche, Child and the other, Child and the society, Child and the world. 
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2 MATHEMATICS AND READING LITERACY IN PRESCHOOL EDUCATION 
(MRLPE RESEARCH) 

The Mathematics and Reading Preschool Literacy (MRPL) study is focused on the examination of the 
education environment of kindergartens in the context of developing the mathematical and reading pre-
literacy in children, and on the reflection of the teaching of kindergarten teachers with a focus on the 
development of the aforesaid literacies. The aim of the study is to describe the education environment 
of kindergartens with a focus on the development of mathematical and reading pre-literacy. In the 
context of defining mathematical pre-literacy, the paper will deal, in particular, with the identification of 
obstacles to the development of mathematical pre-literacy as perceived by kindergarten teachers, the 
definition of thematic areas in which kindergarten teachers would welcome methodological support, and 
the degree of cooperation with parents. The method of non-standardised questionnaire survey in 
combination with an interview was chosen for the research. The questionnaire consisted of 28 items 
that were divided into two basic categories according to the field-specific focus: 

1 Mathematical pre-literacy (MP), 
2 Reading pre-literacy (RP). 

In each of the categories, attention was paid to 4 areas: Personal prerequisites for the development of 
the pre-literacy in question (A), Material conditions for the development of the pre-literacy in question 
(B), Obstacles to the development of the pre-literacy in question (C), Education needs for the 
development of the pre-literacy in question (D). 

2.1 Characteristics of the research sample 
The research involved 23 teachers from 15 partner kindergartens. The questionnaire survey was 
anonymous and took place in June 2017. Beginning as well as experienced teachers participated in the 
questionnaire survey. The average length of teaching practice in the group of respondents is 14.96 
years. The length of practice ranges from 1 year to 35 years. A detailed structure is given in Table 1. In 
accordance with Chráska [5], we have three categories: beginning teachers with the length of practice 
of 1-5 years, experienced teachers with the length of practice of 6-24 years, and expert teachers with 
the length of practice of more than 25 years. 

Table 1 Characteristics of the respondents according to the length of the teaching practice  
(n-frequency, r-relative frequency) 

 n r 

Beginning teachers 8 35.78% 

Experienced teachers 9 38.13% 

Expert teachers 6 26.09% 

2.2 Obstacles to the development of mathematical pre-literacy (MP) 
The teachers provided subjectively perceived obstacles to the development of mathematical pre-
literacy. The survey results are captured in Chart 1.  
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Legend: 
a) The issue of MP is new, I do not understand it 
b) Insufficient materials (didactic aids) 
c) Lack of methodological materials with 

suggestions of activities for MP 
d) Lack of specialised literature 
e) Large numbers of children in classes 
f) Lack of interest on the part of parents 
g) Demanding nature of activities for the 

development of MP in terms of organisation 
h) Demanding nature of working with children of 

different ages in mixed classes in terms of 
organisation 

i) Other (please specify) 

Chart 1 Obstacles to the development of MP (relative frequencies) 

Table 2 lists the individual items in descending order according to the relative frequencies of occurrence. 
All the respondents stated that the issue of MP was not new and that they understood it. The most 
frequently stated obstacle was the large numbers of children in classes (65.22%) and the demanding 
nature of working with children of different ages in mixed classes in terms of organisation (30.43%). 
Obstacles associated with methodological and material background to create suitable conditions for the 
development of MP were relevant to the respondents. Lack of methodological materials with suggestions 
of activities for MP was the most sensitive issue (39.13%).  

Table 2 Obstacles to the development of MP (relative frequencies) - arranged list 

Order Item r 

1. Large numbers of children in classes (item e) 65.22% 

2. Lack of methodological materials with suggestions of activities for MP (item c) 39.13% 

3. Lack of interest on the part of parents (item f) 34.78% 

4. Demanding nature of working with children of different ages in mixed classes in terms of 
organisation (item h) 

30.43% 

5. Insufficient materials (didactic aids) (item b) 26.09% 

6. Lack of specialised literature (item d) 21.74% 

7. Demanding nature of activities for the development of MP in terms of organisation (item g) 8.7% 

8. Other (item i) 4.35% 

9. The issue of MP is new, I do not understand it (item a) 0.00% 

One respondent (4.35%) stated, as part of the item Other, insufficient education of teachers. 
2 respondents (8.7%) stated that they did not encounter any obstacles in the development of MP. 

The personal interviews with the teachers indicated a subjectively perceived absence of a joint 
communication platform for sharing education approaches and procedures. The kindergarten teachers 
feel considerably isolated in their teaching activities and they miss a communication environment for 
sharing education activities and suggestions with other kindergarten teachers. 

2.3 Obstacles to the development of mathematical pre-literacy (MP) in the 
context of obstacles to the development of reading pre-literacy (RP) 

In light of the close connection between the issue of mathematical pre-literacy and reading pre-literacy in 
the education environment of the kindergarten, we also compared the identified obstacles in the field of 
mathematical pre-literacy with the conclusions of the analysis of obstacles in the area of reading pre-
literacy. The values of the respondents’ answers show very similar frequencies. The result comparison is 
captured in Chart 2. The greatest differences can be seen in items (e) and (h), where the teachers perceive 
the issue of heterogeneity in mixed kindergarten classes more sensitively in the case of development of 
reading pre-literacy.  
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Legend: 
a) The issue of MP is new, I do not understand it 
b) Insufficient materials (didactic aids) 
c) Lack of methodological materials with suggestions of activities for MP 
d) Lack of specialised literature 
e) Large numbers of children in classes 
f) Lack of interest on the part of parents 
g) Demanding nature of activities for the development of MP in terms of organisation 
h) Demanding nature of working with children of different ages in mixed classes in terms of 

organisation 
i) Other (please specify) 

Chart 2 Obstacles to the development of MP and RP (relative frequencies) 

2.4 Education needs for the development of mathematical pre-literacy (MP) 
Question 14 was focused on the definition of thematic areas in which the teachers would welcome 
methodological support leading to an increase in their didactic competencies for the development of MP. 
The respondents were presented with a list of eight thematic areas, from which they could choose any 
number of items. The first six items were focused on mathematical content, and the next two were focused 
on the issue of working with children with special education needs. The respondents could choose from 
the following items: Orientation in plane and space, Measurement, Notions of quantity, Notions of 
operations, Working with data (sorting, classification, arrangement, assignment), Logic, Financial pre-
literacy, Working with talented children, Working with children with special needs. An open item “other 
(please specify)” was added in case anyone wanted to provide a more detailed specification. None of the 
respondents chose this option. The overall results of the respondents’ answers can be seen in Chart 3.  

 
Chart 3 Subjectively perceived need for methodological support (relative frequencies) 
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Most of the respondents chose the area of Financial pre-literacy (65.22%). The fewest respondents 
showed interest in the thematic area of Notions of quantity (26.09%). The thematic areas of Notions of 
operations and Working with talented children show the same relative frequencies (60.87%); 
surprisingly, the same goes for Orientation in plane and space and Logic (43.48%). The overall order of 
the individual thematic units is summarised in Table 3.  

Table 3 Thematic units with regard to the subjectively perceived need for methodological support  
(relative frequencies) - arranged list 

Order Item r 
1. Financial pre-literacy 65.22% 

2. - 3. Notions of operations 60.87% 

2. - 3. Working with talented children 60.87% 

4. Working with children with special needs 56.52% 

5. - 6. Orientation in plane and space 43.48% 

5. - 6. Logic 43.48% 

7. Measurement 39.13% 

8. Working with data (sorting, classification, arrangement, assignment) 34.78% 

9. Notions of quantity 26.09% 

10 Other 0% 

As part of the teachers’ education needs, the preferred method of further education in the field of 
mathematical pre-literacy was established. Most of the teachers prefer personal attendance at lectures, 
workshops and seminars (82.61%). The overall results can be seen in Chart 4.  

 
Legend: 
a) Lectures, workshops and seminars with personal attendance of the lecturer and the participants 
b) Self-study - specialised literature, the Internet 
c) Personal cooperation with colleagues - sharing new suggestions  
d) Other (please specify) 

Chart 4 Preferred method of further education (relative frequencies) 

Overall, it can be said that it is positive that the respondents prefer the offered forms of methodological 
support for the development of mathematical pre-literacy via workshops, lectures, meetings of teachers 
and sharing of suggested activities. In the selection of the content focus of the individual activities, we 
will use the thematic preferences of teachers so as to support their personal absorption and involvement 
as much as possible. 

3 CONCLUSIONS 
The most frequently stated obstacles were associated with organisational issues and insufficient 
methodological support for the development of mathematical pre-literacy. It is beyond the possibilities 
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of the framework of the present project to deal with the organisational issues at kindergartens related to 
high numbers of children in classes and their internal organisational structure. The project authors 
believe it is positive that they can provide kindergarten teachers with the necessary methodological 
support for the development of mathematical pre-literacy that is desirable according to the survey 
results. The personal interviews with the teachers indicated a subjectively perceived absence of a joint 
communication platform for sharing education approaches and procedures. The kindergarten teachers 
feel considerably isolated in their teaching activities and they miss a communication environment for 
sharing education activities and suggestions with other kindergarten teachers. A great opportunity for 
innovating the existing kindergarten conditions should be brought about by the establishment of 
a community that will provide a multi-field communication platform for all interested parties.  
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