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PREFACE 

 

Monograph TRANSNATIONAL COMPARATIVE STUDY ON THE MATH 

EDUCATIONAL NEEDS IN BALTIC STATES was prepared in the framework Nordic 

Council of Ministers educational programme NORDPLUS.  

Mathematics is a discipline, which is a background for the specialists who work in 

environmental protection, engineering, construction, business, telecommunication, textile, new 

energy sources, etc. It is obvious that mathematic knowledge and competences have a great input in 

everyday life and in the workplace. Mathematics as discipline is been taught in schools, colleges, 

vocational training and universities. However, many companies have difficulties in preparation of 

qualified and competitive specialists of mathematics for the main economic sectors in Baltic States. 

Analysing socio-economic situation it is obvious, that mathematical competences are not developed 

enough in the Baltic region. Low Financial literacy in Baltic States is a very important aspect in two 

levels: in the context of well-being on the personal level (personal happiness) and development of 

economic in the country level.  People cannot manage their budget; they feel helpless in financial area, 

lack financial competences in everyday life. Other problem is big emigration level in Baltic States. 

One of the solutions of theses problem is to provide opportunities for education, including possibilities 

to raise problem solutions skills / knowledge /competences / logical thinking skills. That’s why 

researchers from five universities (Latvia University of Agriculture Ventspils University College, 

Riga Technical University, Estonian University of Life Science and Aleksandras Stulginskis 

University) working together has shared their research and practical experience in the field of 

mathematic competence development in the Baltic States.  The main objectives of the research were 

activate the role of mathematics in the lifelong context and discuss how to improve/ disseminate 

mathematics competence in society by identifying the fields of the math educational needs (by 

education, age structure, competence field, company profile, ...) and basic issues of the mathematics 

continuing education organization as well as evaluating the role of mathematics in professional/ 

personal development. 

The project coordinator expressed gratitude to all who participated in this study and hope 

that the research problems addressed in this report and their solutions will interest not only adult 

education providers and researchers who work with mathematic subjects, but also practitioners, 

who use mathematic knowledge in their work environment. 

Mg.Math, PhD, Anna Vintere  
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GENEARAL INFORMATION ON THE RESEARCH 

Anna Vintere, Latvia University of Agriculture, Anna.Vintere@llu.lv 

Some theoretical and practical judgments 

Mathematics is a discipline which is required as a background for specialists who work 

in environmental protection, engineering, construction, business, telecommunication, textile, 

new energy sources, etc. Mathematics as a discipline has been taught in schools, colleges, 

vocational training and universities and have an impact on the development of the professional 

competence both directly (serves as a tool for solving and calculating various problems) and 

indirectly (promotes logical thinking, develops skills to formulate and solve problems etc.). 

Mathematics can be seen as a tool for analysing problems that occur in the world at large and 

hence solving them and as something which co-exists with other areas of knowledge and 

supports the study and development of that knowledge.  

There are several definitions defining what Mathematics is. Mathematics is a multi-

faceted subject, and a unique construction of human thought. Despite its high degree of 

abstraction, the subject has many deep and living connections with our daily world, in both 

simple everyday events and advanced scientific matters. Mathematics is both a basic scientific 

discipline with” a life of its own” and a powerful tool that is applied in numerous other 

disciplines. Increasingly mathematical models are being applied in dealing with both economic 

and social conditions. Mathematical models are embedded in technical and social artefacts and 

are thus generally invisible to ordinary people. Mathematics is also a domain for a particular 

kind of aesthetic experience, it provides moments of clarity and beautiful patterns that can 

create highly euphoric feelings of unexpected insight and overall understanding1. 

Mathematics could be explained by following aphorisms. No-one could tell anything 

against such truths or theses: art is any(-) thing what looks (and is) nice, and new and attractive; 

art is any(-) thing what is difficult to do; art is any(-) thing that stimulates our creativity, 

challenges our fantasy, widens our views; art is any(-)thing that is highly unusual and not 

standard. Replacing the word “art” by the word “Mathematics” and it is seems that all these 

statements are true just as they were in these sentences2. 

                                                 
1   Gustafsson, L., Ouwitz, L. (2004) Adults and Mathematics – a vital subject. ISSN 1650 -335X, NCM, 2004. 
2  Kašuba, R. (2006) About so-called democratic problems proposed at international mathematical olympiads. 

Teaching Mathematics: Retrospective and perspectives, Proceedings of the 7th International conference, Tartu, 

University of Tartu, May 12-13, 2006., 96 p. 

mailto:Anna.Vintere@llu.lv
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Background rationales of the research based on the need to understand and ability to use 

mathematics in everyday life and in the workplace has never been greater and will continue to 

increase. For example: 

 Mathematics for life. Knowing mathematics can be personally satisfying and 

empowering. The underpinnings of everyday life are increasingly mathematical and 

technological. For instance, making purchasing decisions, choosing insurance or health 

plans, and voting knowledgeably all call for quantitative sophistication. 

 Mathematics as a part of cultural heritage. Mathematics is one of the greatest cultural 

and intellectual achievements of human-kind, and citizens should develop an 

appreciation and understanding of that achievement, including its aesthetic and even 

recreational aspects. 

 Mathematics for the workplace. Just as the level of mathematics needed for intelligent 

citizenship has increased dramatically, so too has the level of mathematical thinking and 

problem solving needed in the workplace, in professional areas ranging from health care 

to graphic design. 

 Mathematics for the scientific and technical community. Although all careers require a 

foundation of mathematical knowledge, some are mathematics intensive. More students 

must pursue an educational path that will prepare them for lifelong work as 

mathematicians, statisticians, engineers, and scientists. (From the National Council of 

Teachers of Mathematics (NCTM)3). 

 

Therefore the theoretical basis of the external research is the researches carried out by 

Swedish researchers’. They findings show that in so called school mathematics an encounter takes 

place between the subject of mathematics and people’s attitudes, experiences, feelings and 

thoughts, which sometimes creates special complexes of problems in education. Attitudes toward 

mathematics can be twofold. On the one side mathematics is a domain for a particular kind of 

aesthetic experience, it provides moments of clarity and beautiful patterns that can create highly 

euphoric feelings of unexpected insight and overall understanding4. Mathematics is similar to the 

hidden land high in the mountain of mind and fantasy. All persons who happened to visit that 

land claim that it is impressive and at any rate worth seeing5. 

                                                 
3  http://www.nctm.org/standards/  
4 Gustafsson, L., Ouwitz, L. (2004) Adults and Mathematics – a vital subject. ISSN 1650 -335X, NCM, 2004. 
5 Kašuba, R. (2006) About so-called democratic problems proposed at international mathematical olympiads. 

Teaching Mathematics: Retrospective and perspectives, Proceedings of the 7th International conference, Tartu, 

University of Tartu, May 12-13, 2006., 96 p. 

http://www.nctm.org/standards/
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Regrettably, many people’s experiences of mathematics are quite the reverse: they 

associate mathematics with feelings of failure, anxiety, humiliation, suspicion and 

disassociation. The experience of school mathematics thus becomes a life-inhibiting stigma 

even creates learning blockades. 

The research made in Sweden shows that mathematics is to be found everywhere, but to 

the individual it appears to be almost nowhere, a situation usually referred to as the relevance 

paradox of mathematics. An adult who feels anxiety and suffers learning blockages when faced 

with this subject is therefore likely to conclude that the subject is meaningless; it neither 

improves understanding of the environment nor adds to practical knowledge. 

By tradition, the subject of Mathematics has a high status. It is considered difficult to 

learn and yet, often without any detailed justification, it has a high value. Few people are 

indifferent to the subject - they either found it easy or have a good appreciation of its content, 

or they have feelings of anxiety, and possibly disassociation, which may be attributed to the 

failures and learning blockages from their school years. Therefore since the subject of 

Mathematics increasingly becomes an instrument for promoting broad all-round education and 

personal development, many education courses are mathematics-intensive, students need a high 

level of competence in the subject.  

Specification of the instrument 

The research methodology was established based on the above theoretical considerations 

and the author's personal experience in the field of mathematic competence development. A 

survey on the adults’ mathematics education actual issues was the part of this research. The 

research consists of two parts: population survey and employers’ survey.  

 The questionnaires were designated to establish the requirements raised by a 

labour market and everyday activities to the knowledge and skills of mathematics. 

Both inhabitants and employers questionnaire was designed similarly. They 

included seven diagnostic blocks: Information about the respondent,  

 Assessment the use of the basic mathematics knowledge/ skills/ competence,  

 Fields of the mathematics educational need,  

 Motivation to learn mathematics, the organization of mathematics continuing 

education,  

 Attitude to the mathematics, 

 Proposals how to improve / disseminate mathematics competence in society 

(Table 1).  
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Table 1 Specification of the population questionnaire 

Diagnostic block   Content of statements 

Information about the 

respondent (N=7) 

Gender, age, place of residence, when the last education institution 

graduated, position/ status, educational level, professional  field of 

occupation or field of expertise  

Assessment the use of the 

basic mathematics 

knowledge/ skills/ 

competence (N=4) 

Presented statements about basic competence and the success of 

learning of mathematics: assess are respondents able to decide 

mathematics task, if given proper theme description and formulas and 

the role of mathematics in professional work  as well as relationship 

between the acquired education and professional fields. 

Fields of the mathematics 

educational needs (N=2) 

The topics of mathematics supplemented with the description of 

practical tasks were presented to the respondents. The respondents were 

asked to mark what which area of mathematical knowledge is required 

in order to ensure successful performance of professional tasks or what 

knowledge of mathematics are needed for everyday life. Different 

mathematics topics were presented for people with basic, secondary, 

professional education and other for people with higher education or 

Mg/ PhD degree.  

Motivation to learn 

mathematics (N=3) 

Statements cover people motivation to learn math by competence field, 

age structure, previous competence level, comparative analysis of the 

opinions in different Baltic States, etc. 

The organization of 

mathematics continuing 

education (N=4) 

Presented statements cover the meanings, which are attributed to 

organization of the continuing math education by the use of the basic 

math knowledge/ skills/ competence fields, forms and methods of 

adult education as well as preferred types of mathematical further 

training. 

Attitude to the 

mathematics (N=4) 

Statements cover several potential values of mathematics: a tool for 

solving of problems, mean for thinking education, meaningless 

occupation, subject revealing to the potential of a human being in his/ 

her working activities, etc. 

Free answer – respondents’ proposals how to improve / disseminate mathematics  

competence in society. 

 

The similar questionnaire was designed for employers to compare the employers' and 

population needs and to made comparative analysis of their opinions (Table 2). 
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Table 2 Specification of the inhabitants’ questionnaire 

Diagnostic block   Content of statements 

Information about the 

respondent (N=3) 

Company / institution's profile, legal status, size 

Assessment the use of the 

basic mathematics 

knowledge/ skills/ 

competence (N=2) 

Statements cover the mathematics knowledge level what is needed for 

particular company / institution's employees as well as assessment of 

the employees' professional competence. 

Fields of the mathematics 

educational needs (N=2) 

Respondents were asked to mark those fields of the deeper knowledge 

of mathematics that are needed for the specialists of particular 

company/ institution's field to accomplish their professional activities 

successfully 

Different mathematics topics were presented, depending on the level of 

the needed mathematics knowledge level. 

Motivation to learn 

mathematics (N=4) 

Statements cover employers’ motivation to improve employees’ 

mathematics competence by the impact on performance of duties. 

The organization of 

mathematics continuing 

education (N=2) 

Presented statements cover the meanings how employees improve 

their professional competence and ways how could be improved 

competence in mathematics. 

Attitude to the 

mathematics (N=4) 

Statements cover several potential values of mathematics: a tool for 

solving of problems, mean for thinking education, meaningless 

occupation, etc. 

Free answer – employers  proposals how to improve / disseminate mathematics competence in 

society 

 

Three types of the questions are used in the questionnaire form. The questions designated 

to investigate the attitudes and opinions of the respondents are presented using the modified 

Likert Scale of 5 scores: statements and four optional answers expressing the level of a person’s 

agreement/disagreement with the statement are formulated: Strongly disagree, Disagree, Agree, 

Strongly agree, I don’t know. Other group of questions is intended to assess the expressions of 

the knowledge of various topics in the professional activities of population: the respondents 

have to mark such topics of mathematics, which knowledge and competences are required in 

his/her professional activities. One open question is given. Its purpose is to reveal the opinion 

of population how to improve / disseminate mathematics competence in society.  
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Profile of the respondents 

883 Baltic States citizens participated in the survey. 668 of them are full of answers that 

are used as a research base. The characteristic of the survey sample is presented in Table 3. 

 

Table 3 Characteristic of the populations survey sample 

 % LV % EE % LT % Total 

Responders 57.3% 53.9% 58.4% 56.9% 

Full answers 42.7% 46.1% 41.6% 43.1% 

Gender 

Female 76.1% 56.4% 61.6% 65.9% 

Male 23.9% 43.6% 38.4% 34.1% 

Age group 

under 18 1.6% 4.8% 1.6% 2.3% 

18 - 25 29.4% 23.3% 28.7% 27.7% 

26 - 30 11.0% 29.6% 18.3% 18.1% 

31 - 40 18.7% 23.3% 23.0% 21.4% 

41 - 50 18.1% 11.6% 13.2% 14.7% 

51 - 60 15.5% 6.9% 9.5% 11.2% 

over 61 5.8% 0.5% 5.7% 4.5% 

Place of residence 

Rural 23.2% 10.1% 7.3% 14.0% 

Small town 14.5% 14.9% 12.9% 14.0% 

Medium 26.5% 35.6% 11.0% 22.6% 

City 35.8% 39.4% 68.8% 49.4% 

When did you graduate from the last education institution?  

1-5 years ago 42.6% 41.5% 43.0% 42.5% 

6-10 years ago 21.3% 29.8% 14.6% 20.6% 

11-20 years ago 18.4% 18.1% 17.4% 17.9% 

More than 20 years ago 17.7% 10.6% 25.0% 18.9% 

 

Respondents had to mark field of expertise if they have higher education, master's 

degree or PhD (Table 4), but people with basic, secondary and professional education had 

to mark the professional field of their occupation (Table 5).  
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Table 4 Characteristic of the survey sample by the field of expertise  

 % LV % EE % LT % Total 

Services, sales, business 12.6% 7.9% 9.0% 10.4% 

Entrepreneurship 10.3% 9.5% 2.8% 7.5% 

Education 25.6% 17.5% 24.2% 23.4% 

Art / Humanities 3.4% 5.6% 6.6% 5.0% 

Medicine 0.8% 2.4% 2.8% 1.8% 

Engineering 4.2% 8.7% 9.5% 7.0% 

Computer science 3.8% 11.9% 8.5% 7.2% 

Technology 2.7% 4.8% 3.3% 3.3% 

Design 0.0% 4.0% 1.4% 1.3% 

Social science 5.3% 6.3% 8.1% 6.5% 

Public administration 11.1% 0.8% 7.1% 7.5% 

Human resources 7.3% 5.6% 0.9% 4.7% 

Natural sciences 6.1% 10.3% 10.4% 8.5% 

Other 6.9% 4.8% 5.2% 5.8% 

 

 

Table 5 Characteristic of the survey sample by the professional field of occupation  

 % LV % EE % LT % Total 

Crafts 2.9% 7.1% 10.8% 7.2% 

Carpentry 1.0% 2.4% 3.8% 2.5% 

Tourism 1.9% 9.5% 2.3% 3.2% 

Agriculture 4.8% 2.4% 9.2% 6.5% 

Information technology 6.7% 7.1% 1.5% 4.3% 

Culture 8.6% 7.1% 4.6% 6.5% 

Health and health protection 1.0% 4.8% 3.1% 2.5% 

Food, household and guest service tag 16.2% 2.4% 11.5% 11.9% 

Transport services 3.8% 7.1% 10.0% 7.2% 

Modelling, sewing 0.0% 2.4% 3.1% 1.8% 

Hairdresser 0.0% 2.4% 0.0% 0.4% 

Seller 7.6% 9.5% 18.5% 13.0% 

Other 45.7% 35.7% 21.5% 32.9% 

 

227 employers participated in the survey. 224 of them are full of answers that are 

used as a research base. The characteristic of the survey sample is presented in Table 6.  
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Table 6 Characteristic of the employers’ survey sample  

 % LV % EE % LT % Total 

Legal status 

Private company 58.9% 58.8% 27.4% 43.5% 

State institution 15.8% 26.5% 46.8% 32.4% 

Public 11.6% 8.8% 25.8% 18.2% 

Other 13.7% 5.9% 0.0% 5.9% 

Company size 

1-25 61.1% 32.4% 20.2% 37.2% 

26-50 16.8% 32.4% 29.8% 25.3% 

51-100 10.5% 11.8% 25.8% 18.2% 

> 100 11.6% 23.5% 24.2% 19.4% 

Respondents by company size 

 1-25 26-50 51-100 > 100 

Architecture 0.0% 0.0% 0.0% 0.0% 

Biophysics, Biochemistry 0.0% 0.0% 1.1% 0.0% 

Forestry 1.1% 0.0% 1.1% 0.0% 

Constructions 0.0% 0.0% 0.0% 0.0% 

Computer science, IT 1.1% 0.0% 1.1% 0.0% 

Manufacturing 4.2% 0.0% 2.1% 0.0% 

Electronics 0.0% 0.0% 0.0% 0.0% 

Engineering 1.1% 2.1% 0.0% 0.0% 

Economics, Banking 3.2% 1.1% 0.0% 1.1% 

Services, sales, business 20.0% 1.1% 1.1% 1.1% 

Public administration 0.0% 2.1% 1.1% 0.0% 

Environment 3.2% 1.1% 0.0% 0.0% 

Food Industry 0.0% 0.0% 0.0% 0.0% 

Medicine 0.0% 0.0% 0.0% 2.1% 

Agriculture 12.6% 1.1% 0.0% 0.0% 

Education 8.4% 6.3% 3.2% 5.3% 

Other 6.3% 2.1% 0.0% 2.1% 



 

 

TRANSNATIONAL COMPARATIVE STUDY ON THE MATH EDUCATIONAL NEEDS IN BALTIC STATES  14 

THEORETICAL FRAMEWORK OF THE RESEARCH  

Sarmite Cernajeva, Riga Technical University, sarmite.cernajeva@inbox.lv 

Anna Vintere, Latvia University of Agriculture, Anna.Vintere@llu.lv 

 

In this new era of knowledge and creative society, there is a need and importance to 

prepare intellectual professionals and specialists for the labour market. Because of changes in 

the social, technological, educational and other environments, the information, knowledge and 

skills gets older very quickly, so there is constant need for lifelong learning and permanent 

renewing of acquired skills. Learning becomes a process, in which people develop their 

knowledge, understanding, skills, values, attitudes and experience. “Europe 2020“1 puts 

forward three mutually reinforcing priorities: smart growth (developing an economy based on 

knowledge and innovation), sustainable growth (promoting a more resource efficient, greener 

and more competitive economy and inclusive growth (fostering a high-employment economy 

delivering social and territorial cohesion).  

The most important priority of EU Lifelong Learning programme is to increase the input in 

educational sphere by contributing to one of the priority initiatives in the „Europe 2020” “Agenda 

for new skills and jobs"2 to modernise labour markets and empower people by developing their 

of skills throughout the lifecycle with a view to increase labour participation and better match 

labour supply and demand, including through labour mobility. EU directives distinguish eight 

key competencies, which should be developed for lifelong learning; one of them is for 

mathematical literacy and competences in science and technology (European Recommendation, 

2006). The definition of “mathematical competence” is based on the ability to solve problems in 

everyday contexts, and places emphasis on aspects of the process and the habit of using models 

of thinking (logical and spatial) and presentation (formulas, constructs, graphs, charts, etc.). It 

consists in the ability to identify structures and connections, repetitions and systematicity. 

Moreover, a positive attitude in mathematics is based on the respect of truth and willingness to 

looks for reasons and so assess their validity (European Recommendation, 2006)3. 

                                                 
1  http://ec.europa.eu/regional_policy/what/europe2020/index_en.cfm 
2  http://ec.europa.eu/social/main.jsp?catId=958  
3 “Key competences for lifelong learning”. European Recommendation 2006-2006/962/EC. 

(http://www.indire.it/lucabas/lookmyweb_2_file/etwinning/eTwinning-

pubblicazioni/e_twinning_volume_01ing.pdf.  

mailto:sarmite.cernajeva@inbox.lv
mailto:Anna.Vintere@llu.lv
http://ec.europa.eu/social/main.jsp?catId=958
http://www.indire.it/lucabas/lookmyweb_2_file/etwinning/eTwinning-pubblicazioni/e_twinning_volume_01ing.pdf
http://www.indire.it/lucabas/lookmyweb_2_file/etwinning/eTwinning-pubblicazioni/e_twinning_volume_01ing.pdf
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Understanding of the notions mathematical competence 

Competence is the one that determines the ability to use the acquired in action and to 

complete it, the ability to work with the knowledge, skills and existing attitudes, use and 

consummate them. What does it mean to possess mathematical competence? According to Niss 

(19994, 2003)5 to possess a competence (to be competent) in some domain of personal, 

Professional or social life is to master essential aspects of life in that domain. Mathematical 

competence then means the ability to understand, judge, do, and use mathematics in a variety 

of intra- and extra-mathematical contexts and situations in which mathematics plays or could 

play a role. Necessary, but certainly not sufficient, prerequisites for mathematical competence 

are lots of factual knowledge and technical skills. According to Niss, there are eight 

competencies what can be divided in two groups.  

The first group of competencies are to do with the ability to ask and answer questions in 

and with mathematics:  

 thinking mathematically: posing questions that are characteristic of mathematics, and 

knowing the kinds of answers that mathematics may offer; understanding and handling 

the scope and limitations of a given concept; extending the scope of a concept by 

abstracting some of its properties; generalising results to larger classes of objects; 

distinguishing between different kinds of mathematical statements (including 

conditioned assertions (‘if-then’), quantifier laden statements, assumptions, definitions, 

theorems, conjectures, cases); 

 posing and solving mathematical problems: identifying, posing, and specifying different 

kinds of mathematical problems – pure or applied; open-ended or closed; solving 

different kinds of mathematical problems (pure or applied, open-ended or closed), 

whether posed by others or by oneself, and, if appropriate, in different ways; 

 modelling mathematically (i.e. analysing and building models): analysing foundations 

and properties of existing models, including assessing their range and validity; decoding 

existing models, i.e. translating and interpreting model elements in terms of the ‘reality’ 

modelled; performing active modelling in a given context and controlling the entire 

modelling process; 

 reasoning mathematically: following and assessing chains of arguments, putting 

forward by others; knowing what a mathematical proof is (not) and how it differs from 

                                                 
4 Niss, M. (1999) Kompetencer og uddannelsesbeskrivelse. Uddannelse 9, 21-29, 1999. 
5 Niss, M. (2003). Mathematical competencies and the learning of mathematics: The Danish KOM project. Paper 

presented at the Third Mediterranean conference on mathematics education, Athens. 
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other kinds of mathematical reasoning, e.g., heuristics; uncovering the basic ideas in a 

given line of argument (especially a proof), including distinguishing main lines from 

details, ideas from technicalities; devising formal and informal mathematical 

arguments, and transforming heuristic arguments to valid proofs, i.e., proving 

statements. 

The other group of competencies are to do with the ability to deal with and manage 

mathematical language and tools: 

 representing mathematical entities: understanding and utilising (decoding, interpreting, 

distinguishing between) different sorts of representations of mathematical objects, 

phenomena and situations; understanding and utilising the relations between different 

representations of the same entity, including knowing about their relative strengths and 

limitations; choosing and switching between representations; 

 handling mathematical symbols and formalisms: decoding and interpreting symbolic 

and formal mathematical language, and understanding its relations to natural language; 

understanding the nature and rules of formal mathematical systems (both syntax and 

semantics); translating from natural language to formal/symbolic language; handling 

and manipulating statements and expressions containing symbols and formulae; 

 communicating in, with, and about mathematics: understanding others’ written, visual 

or oral ‘texts’, in a variety of linguistic registers, about matters having a mathematical 

content; expressing oneself, at different levels of theoretical and technical precision, in 

oral, visual or written form, about such matters; 

 making use of aids and tools: knowing the existence and properties of various tools and 

aids for mathematical activity, and their range and limitations; being able to use 

reflectively such aids and tools. 

In all these eight competencies, the focus is on what individuals can do. All competencies 

have a dual nature, as they have an analytical and a productive aspect. The analytical aspect of 

a competency focuses on understanding, interpreting, examine, and assessing mathematical 

phenomena and processes, such as, for instance, following an controlling a chain of 

mathematical arguments or understanding the nature and use of some mathematical 

representation, whereas the productive aspect focuses on the active construction or carrying out 

of processes, such as inventing a chain of arguments or activating and employing some 

mathematical representation in a given situation. 
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A particularly important comment is to do with the relationship between the competencies 

and mathematical subject matter. A mathematical competency can only be developed and 

exercised in dealing with such subject matter. 

The competencies can be used in different ways in mathematics education. 

Firstly, they can be employed for normative purposes, e.g. with respect to specification 

of a curriculum or of desired outcomes of student learning. In other words, they provide a tool 

for clarifying, in a non-circular way, how we want mathematical education to function. 

Secondly, they can be used for descriptive purposes. More specifically, they can be used 

to describe and characterise actual teaching practice, what happens in classrooms/ adults 

learning centres, what is being pursued in testing and examinations, and the actual outcomes of 

students’ learning.  

Finally, by being explicit instruments of characterisation they can also be used as meta-

cognitive support for teachers and students by assisting them to clarify, monitor and control 

their teaching and learning, respectively. 

While another classification of mathematic competence was proposed by Wedege6. There 

was created a Model of three levels of peoples’ experience with mathematics: 

 the level of skills – specific skills in arithmetic’s and mathematics which are a visible 

part of the work process;  

 the level of understanding - general mathematics knowledge, e.g. understanding and 

dealing with the theory-practice relation in the working situation; 

 the level of identity - judicious mixture of incorporated skills and understanding 

(mathematics thinking, tacit knowledge) and attitudes, feelings and motives. 

In this model, qualifications are distributed on three levels of subjectivity: a basic level, 

a comprehensive level and a specific level. There are also three different types of mathematics 

knowledge (mathematical, practical and reflective). Mathematical knowledge as such are 

embedded at the two levels of skills and understanding; practical (mathematics) knowledge is 

embedded at all three levels, while we find reflective (mathematics) knowledge at the level of 

understanding. 

For the performance of general professional qualification 

In the memorandum of lifelong education (2000) there was accented the necessity to 

improve and harmonize the life quality of the society and the person. An aim put forward – to 

                                                 
6 Tine Wedege, Mathematic knowledge as a vocational qualification, 2000, Bessot and Ridgway (eds.). Education 

for Mathematics in the Workplace, 127-136. Kluwer Academic Publishers. Printed in the Netherlands 
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live better. Therefore nowadays the system of education has to provide everyone with the 

possibility of acquiring and improving his/her own competences – acquiring education, 

requalification and improving the knowledge throughout the lifetime according to the needs of 

the person and the society, thus having the possibility of successful inclusion in the social, 

economical and political activities (Zeiberte, 2010)7. 

A competence characterizes a person’s (specialist’s) ability to realize his/her human 

potential in the professional activities. If in the 20th century the criterion of professionalism was 

knowledge, then nowadays competences are the ones and their measurement criterion is the 

achievement – the result of work (Boyask & Boyask, 2004)8.  

Recently the issue of mathematical competence has become of a paramount importance 

and it is being dealt with in the highest political levels. The mathematical competence has been 

acknowledged as one of the most important competence that is needed in order for the person 

to achieve his/her personal fulfilment, to actively engage in the social and civil life and to 

professionally make his/her own career. The mathematical competence is an integral part of 

life, many areas of science and professions. 

There and many variations in the understanding of the term ‘competence’ and 

‘competence’ determines the person’s activities and attitudes. During the times there were also 

the discussions of the required competences or qualifications that are needed for the 

performance of professional activities. 

The issue of qualifications has also created the necessity, for the Bologna process 

participant countries, to build the core structure of qualifications that would be based on the 

results of studies. If the qualification is characterized by competences, then it is much easier to 

compare them among the countries. As it was mentioned before, the specialists require much 

more than the basic knowledge, they need integrated knowledge in many spheres, thus the 

qualifications could be put into two big groups: technical and professional qualifications 

(Walesh, 2006)9. 

Reetz (Reetz 1999, 2003) divides competence the following: professional, methodical, 

social and self-competence. While Garley (2006) structures competence in three ways: 

professional, social and competence of individual development or socially-cultural competence. 

                                                 
7  Zeiberte, L. Kompetences – izglītības stratēģiskais mērķis. Pieejams: http://dukonference.lv/_pdf/Zeiberte+.pdf 

8 Boyask, D., Boyask, R., Wilkinson, T. (2004) Pathways to „involved professionalism‟: making processes of 

professional acculturation intentional and transparent, Medical Education Online 9. Pieejams: http://www.med-

edonline. 

9 Walesh S. G.(2006). “Body of Knowledge for Civil Engineers:Essential for Success in the International Arena”. 

Proceeding of the 35th International IGIP Symposium, Estonia, Tallinn, CD.  

http://dukonference.lv/_pdf/Zeiberte+.pdf
http://www.med-edonline/
http://www.med-edonline/
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Bader R. (1990)10 characterises professional competence as an ability and readiness to act 

accordingly in the professional situations, personally planning and socially taking the 

responsibility. It means being able to find solution based on knowledge, experience, own ideas, 

and be able to both evaluate, and develop this solution, in that way, developing the ability of 

own action. According to Keller and Novak, professional competence is a relationship between 

the components of competence in a specific professional field to accordingly act out the tasks 

(Keller, Novak, 1993). 

The basis for the technical qualifications has always been the same – the acquisition of 

mathematics and natural sciences with the requirement of the basic knowledge in the according 

spheres but special attention has to be given to the improvement of problem-solving issues by 

using differential equations, probability and statistics. The higher establishment curricula of 

mathematics should not lack physics and chemistry based on calculations; moreover it would 

be wise to acquire some additional spheres as biology, ecology, geology, geomorphology or the 

sciences of information technologies.  

Nowadays professional competence can be described also by the problem solving and 

design skills. Problem solving outcome means that specialists will be able to identify, formulate, 

and solve a problem and evaluate the effectiveness of the solution. Assessing situations, 

formulate alternatives and recommend feasible solutions - are the most important aspects of the 

professional competence for the specialists in any field. Mathematics studies at the university 

have direct impact on the development of the professional competence. Mathematics serves as 

a tool for solving and calculating various problems and outcome means that specialists will be 

able to solve problems in Mathematics through differential equations, calculus-based etc.  

Design outcome means that specialists will be able to evaluate the design of a complex system, 

component, or process to ensure that it meets a client’s needs and accounts for all relevant 

constraints. Critical design methodology and process elements include problem definition, 

scope, analysis, risk assessment, environmental impact statements, creativity, iteration, 

regulations, codes, safety, security and constructability, sustainability and multiple objectives 

and various perspectives (Walesh 2006). 

During the mathematics studies students and teachers work at acquisition of several skills 

of different nature (mainly cognitive abilities), e.g., mathematics has also indirect impact on the 

development of professional competence. Firstly, it is the skills to apply formal rules exactly, 

which are sometimes abstract, complicated and multi-graded. An important skill is to choose 

                                                 
10 Bader R. (1990) Entwicklung beruflicher Handlungskompetenz in der Berufschule, Zum Begriff ”beruflichen 

Handelskompetenz”und zur didaktisher Strukturierung handlungsorientierten Unterrichts, Dortmund. 
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exactly the rule which is necessary from a long list of known rules to complete the task, to 

design a solution plan or to design a sequence for applicable rules. Management skills are being 

developed here. Demonstrations of different theorems are significant in the Mathematics study 

process. Acquiring demonstrations, students develop skills of logical conclusions. The ability 

to transfer the constructive solution of the problem to a real situation is very important as well 

(Zeidmane, Sergejeva, 2013)11. It should be noted that usually various standardised, algorism 

working instruments and procedures are based on the knowledge of mathematics.   

By developing the skills the study programs should be focusing on the following: 

choosing and using appropriate technical methods, using modern technologies as well as the 

development of skills of solving complex problems. A very important qualification is problem 

solving that includes the skills of identification, formulation and solving the problem by 

integrating technologies in all spheres as well as the skills of efficiency-evaluation. The 

specialists of all spheres should also acquire the skills of modelling that includes the ability of 

evaluation of complex system model, its components or processes (when coming across the 

client’s needs) as well as the calculation of all the relevant limitations.  

The study process should provide its students with such qualification as experimentation; 

therefore many subjects would have to improve their laboratories and the basis of practical works, 

which would give the students the possibility to evaluate the efficiency of the modelled 

experiment – facing the reality. When developing the study programs the focus should be on the 

mathematics’ link with other spheres because the technical qualification is also characterized by 

the ability to evaluate the different solution’s influence on other spheres i.e. the ability to develop 

solutions of complex situations in accordance with the social, economical and environmental 

influence. Not less important is the skill of managing and evaluating the projects. In the same 

time the qualification (that would provide the student with the ability of evaluation of newly 

acquired knowledge in accordance with the chosen sphere) should also be present. 

The professional qualification contains such ability as communication in broader 

understanding i.e. the ability to plan and create verbal, written, virtual and graphical 

communication with a complex project for technical and non-technical listeners.  

Not less important is the professional and ethical responsibility as well as the self-evaluation 

of professional and ethical development. The entire spectrum of specialist should be 

knowledgeable in business, politics and management of society. When the activities become more 

complicated a skill that turns out to be of a paramount importance is the ability to work in 

                                                 
11 Zeidmane A., Sergejeva N. (2013) Indirect impact of mathematics in engineering education // Proceedings of 

12th International Scientific Conference “Engineering for rural development”, 2013, May24-25, Jelgava, 

Latvia, p.611-615. 
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multidisciplinary groups. It is the ability to organize the multidisciplinary groups for work with 

complex tasks, to understand the forming of the groups, the development, the individual 

characteristics, as well as creating the collaboration among different specialists in solving the 

problems. A good specialist should be ready to create his/her career and be competent in the issues 

of management. It is of a paramount importance in applying the abilities for managing small 

homogenous groups, communicative knowledge and abilities, as well as attitudes that facilitate 

the management (honesty, trustworthiness, sensibility, persistence and entrepreneurship …). The 

changes in the society demand for the specialists to be up-to-date and modern – it means the 

globalization of practice in the chosen sphere and the improvement of life-quality. Finally, the 

specialists should be ready for life-long education i.e. they have to take care of personal and 

professional development with special attention on the development of understanding, career, 

development of business, management, time planning, communication, understanding of social 

and political processes and for the possibilities of effective changes (flexibility). 

By educating the specialist in the form of a competence, it means providing him/her with 

such education so that he/she is able to solve modern professional problems in the chosen 

sphere. The contents of the acquired area of science could be seen as the contents of the acquired 

competences but it has to be pointed out that regardless the subject the potential specialist solves 

all the problems according to one technology:  

1. The problem is formulated in the cognitive sphere. The more complicated the problem, 

the better ability of the formulation is asked from the student (type A ability). The 

cognitive approach in the process of studies is a didactic approach that is based on 

conscious thinking processes and it is connected with consciousness-defined and 

experience-based objective reality (or facts) and their cognition. The cognitive approach 

is characterized by the student’s subjective cognitive process and all their stages: the 

activization of detection, comprehension, memorization, understanding and 

implementation. The common trait of the approach is the understanding that people are 

determined creatures, individuals who on their own seek knowledge and are graced by 

powerful ability to process information12. During the process of cognitive learning the 

acquisition happens by the help of judgments, that is, by the help of thinking. The basis 

of thinking is created by perceptive learning (the recognition of images) and the 

conceptual learning (generalization and abstraction) (Практикум по общей ..., 2003)13. 

                                                 
12 Andžāns, A., Ozoliņa, G. (b.g.) Dažas problēmas matemātikas padziļinātā mācīšanā un ceļi to risināšanā.: 

ftp://fpt.liis.lv/macmat/matemat/olimp/ 

13 Практикум по общей, экспериментальной и прикладной психологии., (2003) Под ред. Kрылова, А.А., 

Маничева С.А. 2-е изд., доп. и перераб. - СПб.: Питер, - 560 с.  

ftp://fpt.liis.lv/macmat/matemat/olimp/
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2. A solution of the problem is constructed. The more complicated the problem, the more 

developed construction ability one has to have (type B ability). As the method of learning 

– the discussion. It is a determined discussion where the whole group (or its part) is 

involved, in order to exchange with thoughts about a specific theme. The listeners are 

looking for the answers and are moving towards a constructive solution of the problem. 

It is an approach where the participants have the possibility to talk to each other and listen 

for an answer. The lecturer usually monitors all the complex interaction and if need be 

serves as a task leader, mentor, initiator, consolidator and a dispute settler. The discussion 

method is useful if we want to develop very important skills: 

a) an ability to think critically, initiating the higher level thinking, to acquire desired 

attitudes and motivation; 

b) an ability to speak in accordance with your own opinion and judgment based on facts, 

logics, definitions, understandings and principles. 

3. The constructive solution of the problem is performed in the real life. The more 

complicated the problem, the more developed ability of the performance is demanded 

from the student (type C ability). 

 

So, the individual’s quality of competence depends not only on the amount of acquired 

knowledge in some sphere but mainly on the acquisition level of ABC ability. Moreover 

knowledge is seen only as a tool that is used together with problem solving ability. The 

competence based approach contains: knowledge – what to do, skills – how to do and attitude 

– why to do. 

The development of the specialist’s abilities demands the creation of new curricula and 

finding the strategies for the realization. The curricula could be presented in the following 

strategies (Radcliffe, 2006)14: 

1) the collaboration of educational curricula (sharing knowledge outside the sectors); 

2) inter-disciplinary collaboration (new perspectives and the exchange of culture); 

3) practice based research (the possibilities for the scientists to engage in the production 

and the study connection with training); 

4) general exchange of knowledge among people; 

5) the development of technical abilities; 

6) sphere mentoring (crossing the traditional borders); 

                                                 
14 Radcliffe D.F (2006). “Global Challenges facing Engineering Education: Opportunities for Innovation” . 

Proceeding of the 35th International IGIP Symposium, Estonia, Tallinn, CD. 
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7) general practical unions (crossing the traditional borders); 

8) the exchange programs among sectors (involving people in other spheres). 

 

The first three strategies are directed towards universities, although universities have a 

paramount importance in the creation of latter strategies as well but their main task is the 

provision.  

The mathematical thinking and its teaching 

The art of teaching has a very long history but nowadays the study process is planned and 

organized scientifically.  New concepts and ideas are constantly learned. In the memorandum 

of UNESCO’s life-long learning there are 4 basic theses and the education in the 21st century 

is based on them: 

The learning to know, in order to obtain the tools of understanding, 

The learning to do, to be able to creatively collaborate with the world, 

1) The learning to live together, in order to participate and collaborate with all people in 

all spheres of life, 

2) The learning to be, to develop the personality (Delors, 1998)15. 

The 20th century provided a global investment in the education of mathematics, especially 

in the world of creation of scientifically pedagogical/methodological basis for mathematical 

learning. Thus in the 21st century the mathematical studies are based on thorough theoretical 

foreruns about the aims, contents, methods, forms and means. 

By creating modern mathematical course we should take into consideration the didactical 

models of a German teacher Herbert Gudjons (Gudjons H, 2007)16 with the orientation on the 

student. 

The creator of constructive didactics Wolfgang Klafki (Klafki V., 1989)17 explains his 

model as ‘the lighter of problems’ and emphasizes that the aim of education is to show to 

students the society’s understanding (today’s and tomorrow’s) of problems and the 

collaboration in the solving. By creating any mathematical curricula we have to take into 

consideration 4 factors of the process (with a close interaction): 

1) the interconnection of reasoning – the importance of the theme nowadays and in the future; 

                                                 
15 Delors, J. Learning: The Treasure Within. Report to UNESCO of the International Commission on Education 

for the Twenty-first Century. UNESCO Publishing, 1998. 266 p.  
16 Gudjons, H. Pedagoģijas pamatatziņas. R.:Zvaigzne ABC, 2007. 393 lpp.  
17 Klafki, W. (1989) Gesellschaftliche Funktion und padagogischer Auftrag der Schule in einer demokratischen 

Geselschaft. K.-H. Braun u.a. (Hg.) Subjekt – Vernunft – Demokratie. Weinheim, 4-33. 
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2) the subject structure – the subject divided into themes. Focusing on the interconnection 

of the themes as well as on the possibilities of proving and checking the results; 

3) the accessibility and the usage of different tools. Focusing on communication 

technologies (nowadays IT), as well as other possible activities; 

4) methodological structure – the methods used in the teaching, the implementation of IT.  

            

The model by Klafki determines the main educational planning criterion as well as 

provides with the possibility to specify it in accordance with the subject and the study situation. 

Mathematics is one of the most important scientific spheres and at the same time is a powerful 

tool in other spheres of science. Mathematics has a lot of practical usage in everyday life as 

well as in the spheres of modern sciences and technologies. Nowadays the educational aims of 

mathematics determine that the student has to be prepared to practically use the subject in life  

as well as he/she has to acquire the theoretical basis because they are going to be needed in the 

future work in order to understand the professional literature and consequently creatively used 

in the process. 

The mathematical models are used in various aspects of our economical and social lives; 

rather often they are included in the technical and social artefacts and thus are very often 

‘invisible’ for an ordinary person Rabardel P. (1999)18. In the general influence of 

computerization the role of thinking and mathematical thinking has increased – the calculations 

performed by the computer are correct but the input information might be incorrect, the 

performed methods might be faulty, the mathematical model might not correspond the reality. 

Pretty often one can observe inconsistency among abilities that are required for ‘the clean’ 

mathematics (mathematics and science) and the acquisition of everyday mathematics. R 

Sternberg (1996)19 characterized it as dissonance of academical and practical intelligences. In 

accordance of the approach by V. Davidova (2000)20 and G. Scedrovicka (1995)21 the 

mathematical thinking could be observed as the form of theoretical thinking and at the same 

time as a very important part of learning process. He emphasizes that despite the high 

abstraction level mathematics is one of the most important scientific spheres and at the same 

time is a powerful tool in other spheres of science. Although rather often, when studying 

mathematics, people believe that it is nowhere to be found – a paradoxical situation arises – it 

                                                 
18 Рабардель, П. (1999). Люди и технологии (когнитивный подход к анализусовременных инструментов). 

Москва: Институт психологии РАН. 

19 Sternberg, R (1996) What is Mathematical Thinking, in Sternberg R. & Ben-Zeev, T. (ed.) The Nature of 

Mathematical Thinking, New York: Lawrence Erlbaum Assoc., 303–318. 
20 Давыдов, В. (2000). Виды обобщения в обучении, Москва: Педагогическое общество России. 
21 Щедровицкий, Г. (1995). Избранные труды [Selected Works], Москва: Шк. Культ. Полит. 
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seems to be that mathematics does not facilitate the overall understanding of the world and does 

not give any practical insight into it (Kangro, I. 199922, Kangro, I. 200123). One can observe a 

dissonance between the subject of mathematics (mathematics as a study discipline) and the 

student’s attitude, experience, emotional world. It creates problems in the cognitive process for 

adult learning. According to J. Evan (2000)24 the knowledge of mathematics is not only a 

fundamental basis for the person’s cognitive development but it is also connected with specific 

experience of aesthetics that is characterized by the clearness of mind, sudden fantastical 

revelation, full understanding moments and emotions. All the performances (also professional) 

are primarily ideal (in the consciousness) and then it becomes real (during the activity). In the 

consciousness it is seen as possible and then it develops as a model. Thus, the activity contains 

the realization of the aim, content and methods. The structure of professional activities contains 

the following components: 

1) The self-determination in the activity (the making of a decision in a specific situation). 

2) The following of norms and law. 

3) The following of work methods.        

           

One of the research possibilities for the paradoxes of mathematical importance is the 

understanding that mathematics has a double-faced nature (mathematics as a tool for 

understanding other spheres of science and mathematics the science itself) and its usage in the 

educational activities. (Garlej, R. & Kangro I.200525). It is connected with the mathematical 

thinking – the form of theoretical thinking and at the same time an important part in the 

educational activities. 

H. Veil (1989)26 understands the mathematical thinking as a special way of judgment and 

with its help mathematics enters the surrounding world: physics, chemistry, biology and 

economy. 

                                                 
22 Kangro, I. (1999). The role of mathematics learning in the study process at the higher school. In.: Proc. of the 

int. conference: Teaching mathematics: retrospective and perspectives, Riga, October 6–8, 1999, p. 36–45. 39. 
23 Kangro, I. (2001). Pedagoģiskā saskarsme matemātikas studijās individuālās identitātes veidošanā. LU PPI 

zinātniskie raksti: Vispārīgā didaktika un audzināšana. (Red.: prof. Dr. hab. paed. A. Špona, prof. Dr. hab. 

paed. I. Žogla, prof. Dr. hab. paed. I. Maslo) Rīga: Izglītības soļi, 2001, 174.–181. lpp. 
24 Evans, J. (2000). Adults’ mathematical thinking and emotions: A study of numerate practices. New York: 

RoutledgeFalmer. 
25 Garleja, R. & Kangro, I. (2005). The creation of competency of mathematical thinking in the process of 

studies of mathematics In. Abstracts of the Int. Conference: Teaching Mathematics: Retrospective and 

Perspectives, 6th international conference, Vilnius, 13–14 May 2005, pp. 26–28, Vilnius: Vilniaus 

universitetas, 2005 (in Russian). 125 
26 Вейль, Г. (1989). Математическое мышление. Москва: Наука. 
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Mathematics is a hierarchic subject and the idea that mathematics could be learned step 

by step is not a very reasonable thought. It is necessary to create coherent basis of knowledge 

with a separate link of themes but not as seemingly separate methods. 

The aim would have to be as coherence, power, general application of mathematics (as 

analysis) and the problem-solving tool as well as the direct scientific communication language 

development. It means that we have to find and analyse the development methods of scientific 

and technological abilities. It is also of a paramount importance to know how to learn – the 

acquisition, understanding and memorization of the given information, and its application in 

solving problems. It would be the task for the secondary education establishments but rather often 

we come across the fact that the students have not learned the ability. Learning is an active process 

and it demands a lot of effort from the student but it depends on what the student is learning and 

on the personal traits of the student, the spiritual development level, the needs and motivation as 

well as the influence of the surrounding world. (Keefe, Jenkins, 1997)27. 

 

                                                 
27 Keefe, J.W., Jenkins, J.M. Instruction and the Learning Environment. NY:Eye on Education, Inc., 1997. 193 p.  
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Introduction 

It is hard to argue that the world has become increasingly mathematized. People are 

surrounded by numbers, graphs, charts and other information. Today more aspects of our 

everyday lives are controlled by models, statistics, or computer programs. It is natural to assume 

that the mathematical demands on individual citizens have likewise increased. A passage from 

the National Research Council (United States) report, Everybody Counts, is typical of this 

rhetoric: Mathematics is the key to opportunity. No longer just the language of science, 

mathematics now contributes in direct and fundamental ways to business, finance, health, and 

defence. For students, it opens doors to careers. For citizens, it enables informed decisions. 

For nations, it provides the knowledge to compete in a technological community1. On the other 

hand there is no question that the technology boom in everyday and workplace life has certainly 

reduced the visible role of mathematics. Today there is still lack of information about people’s 

math skills to draw any conclusions. To evaluate and study people’s math skills in our study 

we use the self-assessment method. Self-assessment is arguably the most powerful means for a 

tertiary education organisation to understand and improve its educational performance. The 

respondents have asked to value their basic competence in mathematics. As defined in the 

Recommendation of the European Parliament and of the Council of 18 December 2006 on Key 

Competences for Lifelong Learning (2006/962/EC): Mathematical competence is the ability to 

develop and apply mathematical thinking in order to solve a range of problems in everyday 

situations. Building on a sound mastery of numeracy, the emphasis is on process and activity, 

as well as knowledge. Mathematical competence involves, to different degrees, the ability and 

willingness to use mathematical modes of thought (logical and spatial thinking) and 

presentation (formulas, models, constructs, graphs, charts). Necessary knowledge in 

mathematics includes a sound knowledge of numbers, measures and structures, basic 

operations and basic mathematical presentations, an understanding of mathematical terms and 

                                                 
1 Julie Gainsburg, School mathematics in work and life: what we know and how we can learn more, Technology 

in Society, Vol 27, issue 1, 2005 1-22. DOI: 10.1016/j.techsoc.2004.10.007 
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mailto:erge.ideon@emu.ee
http://www.sciencedirect.com.ezproxy.utlib.ee/science/article/pii/S0160791X04000727
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concepts, and an awareness of the questions to which mathematics can offer answers. An 

individual should have the skills to apply basic mathematical principles and processes in 

everyday contexts at home and work, and to follow and assess chains of arguments. An 

individual should be able to reason mathematically, understand mathematical proof and 

communicate in mathematical language, and to use appropriate aids. A positive attitude in 

mathematics is based on the respect of truth and willingness to look for reasons and to assess 

their validity2.  According to Recommendation 2006/962/EC of the European Parliament and 

of the Council of 18 December 2006 on key competences for lifelong learning mathematical 

competence is one of the eight key competences [3]3. 

The database of this research consists of 771 observations. Many respondents have left 

some questions unanswered causing blank cells. In tables, blank cells came about also because 

this research looks at employers and employees separately. For example, a person who works 

as a company / department manager will be asked to answer the questionnaire designed for 

employers. Therefore, he will not answer the question “How do you value your basic 

competence in mathematics?” That is why we look at 592 observations, only. The research is 

set up as follows: first we look at all three together, later we compare the three Baltic states’ 

(Estonia, Latvia and Lithuania) data with each other. 

Analysis results 

This research is centred around the question „How do you value your basic competence 

in mathematics?” Possible answers were: strong, good, satisfied, poor. 

 

Table 1 Assessment of Basic competence in mathematics by gender 

Gender\Opinion Strong Good Satisfied Poor Total 

Female 83 180 98 28 389 

Male 55 82 52 14 203 

Total 138 262 150 42 592 

 

66% of the respondents were female and 34% were male. Most of the respondents (67%) 

have marked their basic competence in mathematics as strong or good and only 7% of the 

respondents have marked their basic competence in mathematics poor (see Table 1). Note that 

                                                 
2 Mathematical competence and basic competences in science and technology, http://keyconet.eun.org/maths-

science-tech, 15.08.2014 

3 Key competences for lifelong learning http://europa.eu/legislation_summaries/education_training_youth/ 

lifelong_learning/c11090_en.htm, 20.08.2014 

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32006H0962:EN:NOT
http://keyconet.eun.org/maths-science-tech
http://keyconet.eun.org/maths-science-tech
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69% of the respondents have higher education. This could be a reason that the respondents have 

assessed their competence in mathematics strongly because they have learned many different 

courses in mathematics over a long time period. The seemingly very positive self-assessment 

also raises the question whether people understand and are able to evaluate their competencies 

adequately. Many of us complain of workers whose competence in mathematics is poor e.g., 

people who cannot make change at the cash register. Sometimes topical studies are also faulted 

for relying on workers to identify their own math use. Critics argue that it can be distorted by 

the workers' stereotypical conceptions of math. A more valid and sophisticated picture of math 

use would come from direct observations of adults' actual behaviour in real settings4. But 

international evaluations show that already, on completion of basic education, many pupils’ 

mathematics knowledge and competencies fall short of the expected level5. According to PISA 

2012 of all countries and economies with trend data between 2003 and 2012, 25 improved in 

mathematics performance, 25 show no change, and 14 deteriorated [5]. According to Silius and 

other (2011)6 it has been observed that in recent decades the mathematical skills of students 

entering university have deteriorated in Western Countries. It is sometimes argued that the 

advent of computers has reduced the need for people to be able to do mathematics. In ACME 

(2011)7 we find the statement that nothing could be further from the truth. Off-the-shelf and 

purpose-designed computer software packages are creating ever more data sets, statistics and 

graphs. Working with mathematical models, which people need to be able to understand, 

interpret, interrogate and use advantageously, is becoming commonplace. The use of 

quantitative data is now omnipresent and informs workplace practice. 

First we find which variables depend on each other. To do that, we use nonparametric 

χ2 test (MS Excel’s function Chisq.test). According to the test results we can say that the 

assessment of the basic competence in mathematics does not depend on person’s gender. 

Although in cross-cultural comparison done by Lundetrae, Mykletun and Gabrielsen in 2010 

hierarchical regression analyses showed that gender influenced mathematical self-concept, 

even when controlled for numeracy skills. They stated that females in general are less likely 

than males to state that they are good with numbers and calculations. This may be the reason 

that girls attend less education in mathematics than boys when the subject becomes an elective 

                                                 
4 Julie Gainsburg, School mathematics in work and life: what we know and how we can learn more, Technology 

in Society, Vol 27, issue 1, 2005 1-22. DOI: 10.1016/j.techsoc.2004.10.007 
5 United Nations Educational, Scientific and Cultural Organization, Challenges in basic mathematics education, 

UNESCO, 2012 
6 Silius, K.,  Pohjolainen,S., Kangas, J., Miilumaki,T. What can be done to bridge the competency gap between 

upper-secondary school and university mathematics? In Global Engineering Education Conference 

(EDUCON), 2011 IEEE, 4-6 April, 2011, 428-436, (2011). 
7 Mathematical Needs. Mathematics in the workplace and in Higher Education. ACME, 2011. 

http://www.sciencedirect.com.ezproxy.utlib.ee/science/article/pii/S0160791X04000727
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Silius,%20K..QT.&searchWithin=p_Author_Ids:37938151300&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Pohjolainen,%20S..QT.&searchWithin=p_Author_Ids:37378401900&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Kangas,%20J..QT.&searchWithin=p_Author_Ids:38058042000&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Miilumaki,%20T..QT.&searchWithin=p_Author_Ids:37974366000&newsearch=true
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in upper secondary schools and above. In the study the Norwegian results were compared to 

findings in Canada, Italy, Switzerland, and USA. The gender differences in mathematical self-

concept were largest within Switzerland and Norway8.  

According to the test results the assessment of the basic competence in mathematics does 

not depend on residence either, but depends on person’s education level, age and profession. It 

is supported by the analysis carried out in Germany9 where the level of mathematical 

competence in an adult sample was tested. The study showed that mathematics competency 

level in the adult sample is positively connected to the individual vocational education degree. 

71% of the respondents in our research have a degree (bachelor’s, master’s, PhD) and 73% of 

them have marked their basic competence in mathematics strong or good. Age groups 26-30; 

50-60; 61 and older (accordingly 74%, 74% and 86%) have assessed their basic competence in 

mathematics higher than the other age groups (younger than 18; 18- 25; 31-40; 41-50) (see 

Figure 1). As people in age group 26-30 have just finished their studies having high assessment 

in basic math competence is quite expected. Still 14% of students (13% of data) and 14% of 

unemployed (5% of data) assesses their basic competence in mathematics poor. At the same 

time, employers (11% of data) do not mark their basic competence in mathematics poor. On the 

contrary, 36% of employers and 38% of self-employers (6% of data) mark their basic 

competence in mathematics strong. This shows that enterprising people have good 

mathematical skills. Studying mathematics encourages and develops important ways of 

thinking, opens doors to careers and helps to avoid bad economic decisions for employers.  Also 

the relationship between numeracy skills and wages is particularly strong in the United States, 

as it is in other countries where there are less stringent regulations on employment protection 

and larger differences in wages10. 

Employees (63% of data) mark strong competence in mathematics 12%, good 28%, 

satisfied 19% and poor 4%. 

When comparing the three Baltic states, people in Estonia have assessed their basic 

competence in mathematics strong more often than in the other two states. Let us mention that the 

teaching of mathematics in school is quite similar in Baltic states. In each of the countries, 44% of 

the respondents have marked their mathematics skills as good. In both, Lithuania and Latvia, there 

                                                 
8 Lundetrae, K.; Mykletun, R.; Gabrielsen, E. A measure of mathematical self-concept in young adults 16-24 years 

old: A cross-cultural comparison with a focus on gender and numeracy. ALM Journal 5, No.1, 36-51 (2010). 
9 Ehmke, T; Wild, E; Müller-Kalthoff, T. Comparing adult mathematical literacy with PISA students: results of a 

pilot study. ZDM, Zentralbl. Didakt. Math. 37, No.3, 159-167 (2005). 
10 OECD (2013), Time for the U.S. to Reskill?   What the Survey of Adult Skills Says, OECD, Skills Studies, 

OECD Publishing. http://dx.doi.org/10.1787/9789264204904-en 
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are 31% of the respondents satisfied with their maths skills. The answer poor have been chosen by 

9% of the respondents in Estonia, 8% in Lithuania and 4% in Latvia (see Figure 2). 

Respondents, who claim that mathematics has always been their favourite subject, assess 

their mathematics skills strong or good. 

 

 

Figure 1 Percentage of assessments competence in mathematics by age 

 

 

 

Figure 2 Assessments of competence in mathematics by Baltic states 

 

40% of the respondents, who assess their mathematics skills strong or good, claim that 

mathematics has always been their favourite subject. 25% of the respondents assess their basic 

competence in mathematics satisfied and 16% of them have marked that maths has always been 

their favourite subject. According to Schlöglmann (2006)11 there is also stated that the 

correlation between interest in mathematics and claimed ability is high. Those who are 

interested in mathematics have no problems with mathematics and had good rapport with 

                                                 
11 Schlöglmann, W. Lifelong mathematics learning – a thread or an opportunity? ALM, 2, No. 1, 6-17, (2006). 
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teachers. Many people also see success in mathematics as a sign of intelligence and an ability 

to learn, and mathematical reasoning is generally assumed to “sharpen” the intellect.  People 

with poor maths skills also do not like maths (see Table 2 or the blue line on Figure 3). When 

looking at people’s education level, people with higher education or a master’s degree (35% 

and 33%, accordingly) like maths. Unfortunately, mathematics in particular is often associated 

with negative memories because of the difficulties in learning process. Adults cite experiences 

from their youth to explain their negative attitudes to the subject, for example, the teacher could 

not give explanations or did not care about the pupils, the pace was too hurried or the content 

of school mathematics seemed boring and incomprehensible. They also bring up the lack of 

challenges and variety in the teaching. Many adults give concrete and emotional descriptions 

of the occasions when they were unable to keep up or felt humiliated in the classroom. This 

may easily cause lifelong bitterness and a lack of faith in their own abilities11. From different 

age groups, people in the age group 31-40 like maths the most (28% of the respondents). 

30% of respondents with higher education and 34% with a master’s degree, who assess 

their competence in mathematics strong or good, do not like mathematics. It shows that people 

can have a very good understanding in maths even when they are not interested in it. People at 

these education levels can have satisfied or poor maths skills because they dislike this subject 

(36% and 17%, accordingly). The same applies at lower levels of education. 27% of respondents 

with professional education do not like mathematics (see Table 3 or the grey line on Figure 3).  

When looking at different age groups, 31% of the people from the age group 18-25 dislike 

maths. In a way, it demonstrates today’s tendency that youngsters do not want to learn maths 

because it requires hard work in order to understand it. How can one like something he cannot 

understand? 

 

Table 2 The positive attitude towards mathematics by education level and  

the assessment of competence in mathematics 

 

 

Mathematics have 

always been my 

favourite subject 

Mathematics, which I studied at 

school (university, college, high / 

professional school …), could have 

been more complicated 

Strong Good Satisfied Strong Good Satisfied Poor 

Basic 1 5 2 - - - - 

Higher 

education 
33 50 13 11 29 12 1 
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Mathematics have 

always been my 

favourite subject 

Mathematics, which I studied at 

school (university, college, high / 

professional school …), could have 

been more complicated 

Strong Good Satisfied Strong Good Satisfied Poor 

Master's degree 41 39 4 17 21 2 - 

PhD 16 11 - 6 3 - - 

Professional 7 16 3 - 8 2 1 

Secondary 8 12 2 2 7 5 1 

Total 106 133 24 36 68 21 3 

 

 

 

Figure 3 Percentages of respondents who like or dislike mathematics 

 

Negative experiences from mathematics often has a strongly inhibiting effect on studies 

and some groups of adults even fall outside the educational system because of mathematics. 

Thus, they associate mathematics with feelings of failure, anxiety, humiliation, suspicion and 

disassociation. The experience of school mathematics becomes a life-inhibiting stigma. An 

adult who feels anxiety and suffers learning blockages when faced with this subject is therefore 

likely to conclude that the subject is meaningless and not likable12. When looking at different 

age groups, 31% of the people from the age group 18-25 dislike maths. In a way, it demonstrates 

today’s tendency that youngsters do not want to learn maths because it requires hard work in 

order to understand it. How can one like something he cannot understand? 

                                                 
12 Gustafsson, L,  Mouwitz, L. Adults and Mathematics – a vital subject. NCM, 2004 
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Even among pupils who obtain satisfactory evaluation results in mathematics, many do 

not like to study mathematics and do not see the point of spending much school time on the 

subject13. Because of technological, economic and social changes which will continue to rise in 

the future mathematics education plays a key role in science education area because it is the 

only discipline in which the subjects and techniques concerned are studied as such and in which 

the progression of knowledge thereon is organized systematically. 

The fact that people learn maths without understanding it is very sad. It refers to mechanical 

memorisation. This knowledge can be used only at that point in time when the teacher asks them 

to learn it because later it will be forgotten. Thus, no links can be made. 38% of all the respondents 

claim that they did not understand most mathematical concepts they studied. Most of them say 

that their competence in mathematics is satisfied or poor. But there are people who think their 

maths knowledge is strong, while they admit not understanding some mathematical concepts. 6% 

of all the respondents have stated that (see Table 3 or the yellow line on Figure 3). When looking 

at different age groups, not understanding maths has persisted for a longer period (70% of the 

respondents at the age 18-40).  

22% of the respondents would have liked their maths course at school to be more 

challenging. People who have strong or good maths skills would have preferred a more 

complicated program (26% of the respondents from both groups). 6 people with poor maths 

skills would have preferred the same as well. Based on people’s education level, people with a 

bachelor’s or a master’s degree (39% and 38%, accordingly) would have preferred a more 

complicated program (see Table 2 or the red line on Figure 3). When looking at different age 

groups, people from the age group 26-30 (26% of the respondents) would have liked their maths 

course to be more challenging. This could be a hint for the staff accountable for the university 

curriculum. Addressing more complicated questions is a challenge for more skilled students. 

However, these questions would appeal to those students a lot if these are put into the context 

of their speciality. As students from younger age groups want more complicated programs, it 

shows a movement towards more simple way of teaching mathematics. For example, older 

respondents were asked to prove theorems to pass a course at university, whereas today’s 

students are not asked to do so. 

                                                 
13 Challenges in basic mathematics education. United Nations Educational, Scientific and Cultural Organization. 

UNESCO, 2012. 
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Table 3 Negative opinion about mathematics by educations level  

and competence level in mathematics 

  

I do not like mathematics 

I did not understand most 

mathematical concepts that I 

studied 

  Strong Good Satisfied Poor Strong Good Satisfied Poor 

Basic - 5 5 1 - 2 10 2 

Higher 

education 
8 16 22 1 1 6 17 10 

Master's degree 13 14 9 2 1 7 11 5 

PhD 6 3 - - 1 1 2 - 

Professional - 4 13 3 - 7 4 5 

Secondary 1 9 7 1 2 6 6 7 

Total 28 51 56 8 5 29 50 29 

 

When comparing the answers to the above-mentioned questions in the three Baltic States 

(see Table 4), we can see that 49% of the respondents in Lithuania, 45% of the respondents in 

Latvia and only 35% of the respondents in Estonia state that mathematics has always been their 

favourite subject. 42% of the Estonian respondents wish their maths course had been more 

complicated, whereas in Latvia 23% of the respondents say so and in Lithuania only 9% of the 

respondents. A question arises: are the maths courses in Estonia too easy? At the same time, 

almost the same amount of Estonians (38%) dislikes maths. In Lithuania 21% and in Latvia 

16% of the respondents do not like maths. In Lithuania, there is the biggest number of 

respondents who cannot understand mathematical concepts (26%). The numbers for Estonia 

and Latvia are similar, 13% and 14% accordingly. To sum up, in Lithuania, there is the smallest 

number of people who want a math course to be more complicated. On the other hand, there is 

the biggest number of people who could not understand most mathematical concepts that they 

had studied. 
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Table 4 Comparing three Baltic states respondents answers different questions 

 

Mathematics have 

always been my 

favourite subject 

Mathematics, which 

I studied at school 

could have been 

more complicated 

I do not like 

mathematics 

I did not 

understand most 

mathematical 

concepts that I 

studied 

Estonia 35% 42% 38% 13% 

Lithuania 49% 9% 21% 26% 

Latvia 45% 23% 16% 14% 

 

They were asked: „Will you be able to solve a mathematical task, if you are given a proper 

theme description and formulas?” 

 

Table 5 Ability to solve a mathematical task by assessment  

of competence in mathematics, % 

Strong Good Satisfied Poor 

No 
Not 

confident 
Yes No 

Not 

confident 
Yes No 

Not 

confident 
Yes No 

Not 

confident 
Yes 

20 8 72 18 27 55 13 48 39 21 43 36 

 

We can see from Table 5 that the ability to solve a mathematical task depends heavily on 

a person’s view about his mathematical abilities. 72% of the respondents, whose judgement 

about their competence in mathematics were strong, are sure that they can solve the problem. 

At the same time, 20% cannot do that although they assess their competence in mathematics as 

strong. 36% are sure that they can solve the problem whereas their maths skills are poor. The 

lower the value judgement about one’s mathematical abilities, the less confident he is about his 

ability to solve a mathematical task. When looking at the level of education, people with a 

degree (higher education, master’s degree, PhD) are the most confident about their ability to 

solve a mathematical problem, regardless of their competence level in mathematics. 44% of the 

respondents with secondary education, who state their competence in mathematics to be strong 

or good, think they can solve the exercise. However, there are only 23% with professional 

education, in the same group. According to age groups, it can be concluded that 26-50 year old 

people are the most confident about their ability to solve a mathematical problem. 
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Comparing the Baltic States, we can see that only 20% with strong and 15% with good 

competence in mathematics cannot solve the exercise in Estonia. There are no respondents with 

strong self-assessment and with no ability to solve a task in both, Latvia and Lithuania, whereas 

with good competence 3% of the Lithuanian respondents cannot solve an exercise, but Latvians 

can. Therefore, Lithuanian and Latvian respondents are more certain about their maths skills. 

When they say that their competence in mathematics is strong or good, then they do not have 

any problems with solving exercises. 31% of the Estonian and 5% of the Lithuanian respondents 

with poor skills can solve the task. There are no people from Latvia in this category. 

Most people with strong competence in mathematics are influenced by their mathematical 

knowledge in their everyday life. There are no differences between the Baltic States (see 

Table 6). It can be said that the lower the competence level, the less influence mathematical 

knowledge has in one’s everyday life. 

Both at the international level and in some Swedish surveys, research has often drawn 

attention to the gap between ”school mathematics” and the mathematics that adults actually use 

or need in a range of life situations. The adults use completely different strategies and methods, 

and are often unaware of their mathematical nature14. There is a wide gap between school-

taught mathematical methods and the math people use outside of school. Context plays a central 

role in everyday problem solving. Studying farmers, carpenters, and fishermen in Brazil showed 

that these adults relied on contextual aspects of the quantitative problems of their work to help 

them calculate in ways unlike school-taught algorithms. Survey studies bear out that the public, 

in general, sees little need for higher-level math in the workplace. Gainsburg (2005)15 is stated 

that even high-tech workers often claim to use very little math. According to Mogens Niss16 at 

the individual level this is reflected in the so called “relevance paradox”: Even though 

mathematical knowledge is highly relevant in and to society, many, if not most, people have 

increasing difficulty at seeing that mathematics is relevant to them, as individuals. 

  

                                                 
14 Gustafsson, L,  Mouwitz, L. Adults and Mathematics – a vital subject. NCM, 2004 

15 Julie Gainsburg, School mathematics in work and life: what we know and how we can learn more, Technology 

in Society, Vol 27, issue 1, 2005 1-22. DOI: 10.1016/j.techsoc.2004.10.007 

16 Niss, M. Mathematical competencies and the learning of mathematics: the Danish KOM Project. 

http://www.math.chalmers.se/Math/Grundutb/CTH/mve375/1213/docs/KOMkompetenser.pdf, 2014 

http://www.sciencedirect.com.ezproxy.utlib.ee/science/article/pii/S0160791X04000727
http://www.math.chalmers.se/Math/Grundutb/CTH/mve375/1213/docs/KOMkompetenser.pdf
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Table 6 Does mathematics knowledge influence your everyday life by states  

and assessment of competence in mathematics 

 
Strong Good Satisfied Poor 

No Yes No Yes No Yes No Yes 

Estonia 7% 93% 13% 82% 50% 50% 33% 47% 

Lithuania 9% 86% 33% 66% 52% 48% 71% 24% 

Latvia 6% 94% 25% 69% 45% 55% 50% 50% 

 

Adults are active now in many different arenas: as citizens in a democratic society where 

demand on individuals is not just that they should be able to receive information, but also they 

are involved in shaping the society of tomorrow; as consumers/ users in an increasingly 

deregulated and globalised market; in working life scenarios that impose a set of demands 

different from those required earlier, and where the demands themselves are changing at an 

increasingly rapid rate; in family, organisational and recreational life, and not least in studies, 

competence development and voluntary educational activities of different kinds. One 

perspective is that individuals have to confront demands and challenges which mean that they 

must always be prepared to learn, re-learn and expand their learning17.  

37% of the respondents agree that the place you live in (or work) provide an opportunity to 

improve competence in mathematics, whereas 39% disagree with the statement and 24% are not 

sure. There are not any major differences between the Baltic States. As so many have answered that 

they do not have or do not know the opportunities to improve their competence in mathematics, it 

seems to be the reality that there are not actual possibilities to take different mathematical courses. 

The employers were asked whether they are satisfied with their employee’s mathematical 

knowledge. Regardless of the type of the company (private, public, state institution), 84% of 

the respondents are pleased or very pleased with their employee’s mathematical skills. There 

are not any differences between the three Baltic States.  

On the other hand employers complain of workers who cannot make change at the cash 

register, parents decry their children's dependence on calculators for basic operations, and the 

media trumpet our students' falling test scores and low international ranking. Some research 

supports this perception: international studies (e.g. the National Assessment of Educational 

Progress, the International Adult Literacy Survey, and the Third International Mathematics and 

Science Study) show that US adults and children are poorly able to apply basic mathematical 

                                                 
17 Challenges in basic mathematics education. United Nations Educational, Scientific and Cultural Organization. 

UNESCO, 2012. 
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skills in order to understand, reason with, generate, or evaluate the quantities that surround 

them. People avoid even well-known school-taught algorithms when solving everyday 

problems. Workers use situation-specific procedures or routines that allow them to avoid 

mathematical theory and difficult decisions about mode18 

When looking at manager’s satisfaction with their employee’s mathematical knowledge by 

different company profiles, it can be noted that in agriculture, biophysics, biochemistry, engineering and 

manufacturing the managers are the least satisfied with their employee’s mathematical knowledge (see 

Table 7). At the same time the mathematics in this specialities are very needed as a caveat, not very 

reliable and sufficient conclusions can be made because there were too few respondents. 

 

Table 7 Is employee’s professional competence sufficient by company profile 

Company / institution's profile 
I have not thought 

about it 
No Yes 

Agriculture 13% 37% 50% 

Architecture 29% 0% 71% 

Biophysics, Biochemistry 50% 50% 0% 

Computer science, Informational 

technologies 
25% 0% 75% 

Constructions 33% 0% 67% 

Economics, Banking 33% 11% 56% 

Education 14% 0% 86% 

Electronics 33% 33% 33% 

Engineering 25% 50% 25% 

Environment 9% 18% 73% 

Food Industry 25% 0% 75% 

Forestry 25% 0% 75% 

Manufacturing 36% 27% 36% 

Medicine 60% 0% 40% 

Other 20% 33% 47% 

Public administration 20% 0% 80% 

Services, sales, business 19% 6% 75% 

Total 24% 16% 60% 

                                                 
18 Julie Gainsburg, School mathematics in work and life: what we know and how we can learn more, Technology 

in Society, Vol 27, issue 1, 2005 1-22. DOI: 10.1016/j.techsoc.2004.10.007 

http://www.sciencedirect.com.ezproxy.utlib.ee/science/article/pii/S0160791X04000727
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The managers were also asked their opinion about the following statement: „Employees 

make mistakes because of the lack of basic mathematical knowledge“. 52 managers out of 

135 agreed with this statement while 42 strongly agreed. According to Hodgen & Marks 19 

people in the workplace need to be able to make sense of the mathematics they are using if they 

are to avoid making mistakes in the workplace. Employers pointed out the importance of people 

having studied mathematics at a higher level than they will actually use, because that provides 

them with the confidence to use mathematics in the many unfamiliar situations that may occur 

at work20. On the other hand, the USA’s Secretary's Commission on Achieving Necessary Skills 

surveyed employees and their supervisors about the skills and competencies. Presented with 

17 ‘foundation’ skills for a range of entry-level jobs, the supervisors ranked ‘arithmetic’ 14th in 

importance and ‘mathematics’ last21. 

With the second statement: „A person, who understands mathematics, will easily master 

most jobs that require thinking“, agreed 72 and 48 respondents, respectively. In general, it can 

be concluded that employers are pleased with their employees and the level of knowledge in 

mathematics and improving it is important. According to Mathematical Needs22 many 

employers are concerned that some otherwise mathematically capable young people are not 

able to communicate their understanding to their line manager or colleagues. Many employers 

are also concerned that young people are unable to apply the mathematics they know. To foster 

this, mathematics should be studied to a higher level than that at which it is likely to be used. 

Many of the employers provided a perspective, recognizing that mathematics is a subject of 

intellectual power and that the best interests of their companies would not be served by an 

education system restricting young people to a diet of the particular techniques they were likely 

to use in their day-to-day work. The Society for Industrial and Applied Mathematics surveyed 

managers of masters- and PhD-level mathematicians in industry jobs. The managers reported 

that they valued their mathematician employees primarily for their ability to create 

mathematical models, a skill that distinguished these employees from those trained in science 

or engineering. This implies that mathematical modelling is an important strategy for high-tech 

companies but that it requires high-level mathematical training and is generally not 

accomplished by engineers or other non-mathematicians. Companies without mathematicians 

on staff—for instance, the typical engineering firm—may lack the capacity to generate 

                                                 
19 Hodgen, J., Marks, R. The Employment Equation: Why our young people need more maths for today’s jobs. 

London (2013).  
20 Mathematical Needs. Mathematics in the workplace and in Higher Education. ACME, 2011. 
21 Julie Gainsburg, School mathematics in work and life: what we know and how we can learn more, Technology 

in Society, Vol 27, issue 1, 2005 1-22. DOI: 10.1016/j.techsoc.2004.10.007 
22 Mathematical Needs. Mathematics in the workplace and in Higher Education. ACME, 2011. 

http://www.suttontrust.com/our-work/research/item/the-employment-equation-why-our-young-people-need-more-maths/
http://www.sciencedirect.com.ezproxy.utlib.ee/science/article/pii/S0160791X04000727
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mathematical models for solving problems23. Some employers and higher education staff also 

point out that there is ‘too much teaching to the test’, and this is detrimental to the development 

of the required skills. 

Conclusions 

Based on the small amount of data (592 observations) we draw the following conclusions. 

Overall the respondents have assessed their competence in mathematics highly. Most of 

the respondents (67%) have marked their basic competence in mathematics as strong or good 

and only 7% of the respondents have marked their basic competence in mathematics poor. Even 

when respondents marked their competence poor, many of them answered that they are still 

able to solve a mathematical task, if given a proper theme description and formulas but no one 

of them said that mathematics was their favourite subject in school. 

In all questions three Baltic states showed similar results. We can point out 2 differences. 

1. In Lithuania, there is the smallest number of people who want a math course to be more 

complicated. On the other hand, there is the biggest number of people who could not 

understand most mathematical concepts that they had studied. 

2. 22% of the respondents would have liked their maths course at school to be more 

challenging. When comparing the answers to the above-mentioned questions in the 

three Baltic States, 42% of the Estonian respondents wish their maths course had been 

more complicated, whereas in Latvia 23% of the respondents say so and in Lithuania 

only 9% of the respondents. 

The results reveal that employers say that mathematics is important and they are pleased 

with their employees and their level of knowledge in mathematics. Employers also tend to agree 

to the statement „A person, who understands mathematics, will easily master most jobs that 

require thinking“. 

We point out that in this research only self-assessment method was used so the results are 

based on respondents’ beliefs.  

 

                                                 
23 Julie Gainsburg, School mathematics in work and life: what we know and how we can learn more, Technology 

in Society, Vol 27, issue 1, 2005 1-22. DOI: 10.1016/j.techsoc.2004.10.007 

http://www.sciencedirect.com.ezproxy.utlib.ee/science/article/pii/S0160791X04000727
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IDENTIFYING THE FIELDS OF MATH EDUCATIONAL 

NEEDS  

Eve Aruvee, Estonian University of Life Sciences, eve.aruvee@emu.ee  

Erge Ideon, Estonian University of Life Sciences, erge.ideon@emu.ee  

Introduction 

Developments over the past decades have led to a remarkable increase in the importance 

of mathematics in a growing number of occupations, and in daily life. The goal of achieving 

mathematical literacy for all citizens has become a national priority. Today, mathematical 

literacy means that adults need to have a range of sophisticated mathematical knowledge and 

skills that extend far beyond basic calculation skills. 21st century demands higher skills from 

all workers. 

People acquire their mathematical skills at different stages of education. The knowledge 

obtained in primary school is the base that often determines what the further studies will be. 

These skills, like addition, subtraction, multiplication and division, we use in our daily lives 

automatically. Good students can do these simple calculations by heart but most students use 

calculators nowadays. 

In Mathematical Needs1 is stated that software packages are now widely used in industry. 

The extensive use of information and communications technology in the workplace has changed 

not only the way that work is done, but also the work itself. The availability of increased 

computational power means that analyses that were previously unavailable because they would 

have taken too much time are now carried out routinely. It has been suggested that the pervasive 

presence of computers to carry out calculations has reduced the need for mathematics in the 

workplace. In fact, the opposite is true. Because more sophisticated analyses are available at 

the click of a mouse, the workforce needs to be more mathematically competent in order to 

understand and interpret the information produced by these analyses. But according to 

Mathematical Needs mathematics dropped at age 16 is easily forgotten, and skills are not 

consolidated.  

                                                 
1 Mathematical Needs. Mathematics in the workplace and in Higher Education. ACME, 2011. 
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Whose middle school (basic school) knowledge is good or very good continues his studies 

at high school (secondary school), whose knowledge is poor continues at vocational school 

(professional school). At university, students learn maths according to the needs of their degree. 

Unfortunately significant numbers of young people in higher education and in the 

workplace have problems with their fluency in standard techniques in mathematics. Both 

employers and higher education lecturers say that too many students/employees often make 

mistakes of a basic nature, and in addition cannot apply the mathematics that they have learned. 

Many authors say that the knowledge about what kind of mathematics and applied mathematical 

competence adults need in different life situations is limited and there are only a few studies 

carried out in this area2. To identify the fields of math educational needs, we have asked the 

respondents which mathematics elements they do use and need. 

This research is based on 592 observations from employees and 139 observations from 

employers. 

Analysis results 

The use of the basic math knowledge / skills / competence 

The possible answers to the question „Which mathematics elements do you use at work or at 

home?“ were 1) economics calculations, 2) finances, 3) drawings, schemas, tables and 4) other. It 

is necessary to point out that most people chose an answer from what was given; they did not come 

out with extra elements. That is why this research focuses on the first three answers. 

One third of the respondents use economics calculations, finances, drawings, schemas or 

tables at home or at work. The rest of the respondents left this question unanswered. It can be 

concluded that these elements are not very popular and there should have been more possible 

answers. There is no significant difference in the results of men and women and depending on 

their place of residence (see Table 1). 

 

Table 1 Use of different calculus in everyday life  

by gender and by place of residence 

 
Economics 

calculations 
Finances 

Drawings, 

schemas, 

tables Female 39% 45% 40% 

Male 33% 39% 35% 

                                                 
2 Gustafsson, L,  Mouwitz, L. Adults and Mathematics – a vital subject. NCM, 2004. 
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Economics 

calculations 
Finances 

Drawings, 

schemas, 

tables City 39% 43% 42% 

Medium town 33% 39% 37% 

Rural 45% 49% 37% 

Small town 30% 45% 29% 

 

Some differences can be seen when looking at respondents’ position and age. Financial 

calculations are used by people at various positions the most. 67% of housewives, 56% of 

unemployed people and employers and 50% of employees use financial calculations. 

Unemployed people use few economics calculations and drawings, schemas, tables (22% and 

19%, respectively). It might be because these elements are used mostly at work. In general, 

drawings, schemas, tables are used the least, only employees and employers can use these the 

most (both 49%). Economic calculations are used the most by employers and housewives 

(59% and 50%, respectively). Not only unemployed people use few economics calculations, 

students (37%) also (see Table 2). 

 

Table 2 Use of different calculations at home by position 

 
Economics 

calculations 
Finances 

Drawings, 

schemas, tables 

Employee 43% 51% 49% 

Employer 59% 56% 49% 

Housewife  50% 67% 25% 

Self-employed 46% 44% 41% 

Student 37% 44% 38% 

Unemployed 22% 56% 19% 

 

When looking at different education levels, it can be noted that people with a university 

degree use all three elements of maths the most. A person with a PhD uses economic calculations 

on 70% of times. People with professional (29%) and Basic (31%) education use few economic 

calculations and the latter use very few drawings, schemas, tables (see Table 3). 
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Table 3 Use of different calculations at home by education level 

 
Economics 

calculations 
Finances 

Drawings, 

schemas, tables 

Basic 31% 47% 3% 

Higher education 42% 52% 48% 

Master's degree 55% 55% 57% 

PhD 70% 59% 62% 

Professional 29% 44% 33% 

Secondary 34% 43% 35% 

 

People start learning how to use economic calculations and drawings, schemas, tables 

when they get older (see Table 4).  

 

Table 4 Use of different calculations at home by age 

 
Economics 

calculations 
Finances 

Drawings, schemas, 

tables 

Younger than 18 29% 36% 43% 

18-25 29% 39% 27% 

26-30 41% 41% 36% 

31-40 36% 44% 44% 

41-50 39% 45% 41% 

51-60 45% 52% 52% 

61 and older 43% 40% 30% 

 

Many say that only in older age they start to see the need for the mathematics that was 

learnt at school. When a person goes to school he does not need different calculations for 

himself, and that is why these are used not so often at younger age groups. Today, learning had 

become a lifelong process that takes place in many environments and is not limited to the formal 

school environment. Also the way we look at learning has changed. Learning is not necessarily 

connected to the concept of “teaching”, and knowledge is often referred to as “perishable 

goods” that can quickly become old and out-dated3. 

                                                 
3 Gustafsson, L,  Mouwitz, L. Adults and Mathematics – a vital subject. NCM, 2004. 
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Competence needs 

In reports from the Advisory Committee on Mathematics Education (UK) it is pointed 

out that in relation to the mathematics needed at work big number of respondents said that the 

mathematics they actually used at work was of a lower level than that to which they had studied, 

but studying at this higher level was not wasted as it gave them confidence and security in 

applying the mathematics that they needed to use4. According to OECD the time devoted to 

teaching mathematics in Estonia at the lower secondary level already accounts for 38% of 

compulsory instruction (15% for mathematics and 23% for science) which is well above the 

OECD average of 25% (13% and 12% respectively)5.  

The questionnaire in our study was composed so that everyone had to answer the question 

„What knowledge of mathematics is needed for the specialists in your field?“ They could 

choose from different answers according to their education level and how high the company’s 

maths knowledge is, in the department manager’s opinion. When the education level was basic, 

secondary or professional and the department manager assessed his company’s maths needs 

low (1-6 out of 10), then the possible answers to the above-mentioned question were: 

1. Excel usage in the different calculations; 

2. Grouping of the data; 

3. The tasks on the calculation of percentages, averages and/ or errors; 

4. Estimation of statistical relations; 

5. Statistical methods of the data analysis; 

6. Graphical representation of the data and etc.; 

7. Market analysis - computing a demand and supply balance etc.; 

8. The calculation of area and volume; 

9. Approximate calculation; 

10. Probability theory; 

11. I don’t know”.  

 

When the education level was higher education, master’s degree or PhD and the 

department manager assessed his company’s maths needs high (7-10 out of 10), then the 

possible answers to the above-mentioned question were: 

1. Geometry and trigonometry, analytic geometry (geometrical relationships and structures 

area and volume calculation). 

                                                 
4 Mathematical Needs. Mathematics in the workplace and in Higher Education. ACME, 2011. 
5 OECD 2013. Education at a glance 2013. 

http://www.oecd.org/edu/Estonia_EAG2013%20Country%20Note.pdf 01.09.2014. 
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2. Vector algebra and linear systems, the operations with data matrixes (computing a demand 

and supply balance, making a balanced production plan, identifying the productivity of the 

economic system and etc.) 

3. Mathematical logic (operations with predicates, Boole‘s algebra, predicate logic and etc.) 

4. Discrete mathematics (combinatory, algorithm tasks, graph theory, cryptography and etc.) 

5. Differential calculation (approximate calculation, computing of minimum and maximum 

value, analysis of process fluctuation: computing of speed, acceleration, gradient and the 

rate of the developing business profitability at a particular time and etc.) 

6. Integral calculations (the calculation of the length of curve arc, surface area, spin capacity, 

work of variable power, the coordinates of heterogeneous beam mass centre, flat figure at 

a static and moment of inertia, the power of liquid pressure,  the body at the moment of 

inertia and etc.) 

7. Differential equations (processes causal description in a particular moment or point in time etc.) 

8. Probability theory (computing of the most presumptive events, doing the tasks on 

insurance, mass service, quality and control, automated management systems and etc.) 

9. The application of mass service theories (the mathematical modelling and optimization of 

administration of clients flow service and etc.) 

10. Descriptive statistics (grouping of the data, the tasks on the calculation of percentages, 

averages, and errors, estimation of statistical relations, graphical representation of the data 

and etc. ) 

11. Inductive statistics (application of the sampling method, computing of confidence 

intervals, testing of the statistical hypotheses, time series studies and etc.) 

12. Multi-dimensional statistical analysis (correlation and regression analysis, factor analysis, 

cluster analysis, etc.) 

13. Operations research. Linear and nonlinear programming. Net planning (the description of 

a situation by the equations and inequalities systems and analysis of them, the tasks of 

productivity, recourse administration, logistics, transport, the tasks solutions of the 

integrated jobs planning and etc.) 

14. Decision-making in the uncertainty, certainty and risk conditions (the modelling of the 

choice of decision alternatives by the mathematical evaluation of the conditions and etc.) 

15. The elements of betting theory (the mathematical modelling of decision making when the 

acting persons/group has conflicting aims and etc.) 

16. I don’t know. 
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In the following section, we look at employees’ and employers’ (department managers’) 

needs and compare them, putting emphasise on their knowledge of mathematics needs. When it 

comes to the employees, we compare them by gender, age, place of residence, education level and 

competence in mathematics. At the same time, we contrast these needs in the three Baltic States. 

When looking at differences in men and women needs, it can be seen that the most popular 

choice for men was “Excel usage in different calculations” (19%). It is one of the biggest needs 

for women as well (8%). 15% of men need approximate calculation and 13% of men need tasks 

on the calculation of percentages, averages and/ or errors. The latter need women also, at 9% 

of occasions. In general, women have chosen less different needs than men. Females are less 

likely than males to state that they are good with numbers and calculations6 so they probably 

mark less needs than males accordingly. 

Grouping the data according to different professions (see Table 5) shows that all the 

respondents with different professions chose the need “Excel usage in different calculations” 

and “tasks on the calculation of percentages, averages and/ or errors”. 27% of self-employed, 

25% of housewives and 24% of students find learning to use Excel necessary. Students and 

self-employed people need also “the calculation of area and volume” and “approximate 

calculation”. Unemployed people want to learn “Grouping of the data” (13%) in addition to 

Excel and percentages. 

 

Table 5 Different knowledge of mathematics needs by profession 

  
Emp-

loyee 

Emp-

loyer 

House-

wife 

Selfemp-

loyed 
Student 

Unemp-

loyed 

Excel usage in the different 

calculations 
11% 8% 25% 27% 24% 19% 

Grouping of the data 4% 1% 8% 12% 14% 13% 

The tasks on the calculation 

of percentages, averages 

and/ or errors 

9% 9% 42% 17% 23% 16% 

Estimation of statistical 

relations 
2% 3% 0% 2% 10% 0% 

Statistical methods of the 

data analysis 
3% 4% 0% 2% 15% 3% 

                                                 
6 Lundetrae, K; Mykletun, R; Gabrielsen, E. A measure of mathematical self-concept in young adults 16-24 years 

old: A cross-cultural comparison with a focus on gender and numeracy. ALM Journal 5, No. 1, 36-51 (2010). 
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Emp-

loyee 

Emp-

loyer 

House-

wife 

Selfemp-

loyed 
Student 

Unemp-

loyed 

Graphical representation of 

the data and etc. 
5% 5% 0% 7% 24% 3% 

Market analysis - computing 

a demand and supply 

balance etc. 

3% 6% 8% 7% 11% 9% 

The calculation of area and 

volume 
5% 5% 0% 22% 15% 3% 

Approximate calculation 9% 5% 0% 22% 23% 3% 

Probability theory 1% 4% 8% 5% 4% 3% 

I don’t know 3% 0% 25% 2% 6% 9% 

 

With all, basic, secondary and professional level of education (see Table 6), the following 

mathematics needs are very necessary: Excel usage in different calculations, tasks on the 

calculation of percentages, averages and/or errors, approximate calculation, graphical 

representation of the data and the calculation of area and volume. 

There was a question in the research how much time has passed from the most recent 

school graduation. Possible answers were 1-5 years ago, 5-10 years ago, 10-20 years ago and 

more than 20 years ago. When looking at what kind of knowledge people need in these groups, 

it can be summarised that respondents who graduated 1-5 years ago need all mentioned 

mathematical competences, but the most popular responses were “Excel usage in different 

calculations”, “tasks on the calculation of percentages, averages and/ or errors”, and 

“approximate calculation”. In the other years groups, anything else except Excel and 

percentages are not significantly important.  

 

Table 6 Different knowledge of mathematics needs by education level 

 Basic Professional Secondary 

Excel usage in the different calculations 36% 45% 48% 

Grouping of the data 6% 23% 23% 

The tasks on the calculation of percentages, 

averages and/ or errors 
19% 43% 43% 

Estimation of statistical relations 6% 10% 12% 

Statistical methods of the data analysis 3% 14% 19% 
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 Basic Professional Secondary 

Graphical representation of the data and etc. 11% 24% 31% 

Market analysis - computing a demand and 

supply balance etc. 
22% 11% 19% 

The calculation of area and volume 17% 18% 31% 

Approximate calculation 19% 31% 43% 

Probability theory 6% 4% 10% 

I don’t know 14% 11% 13% 

 

According to the needs of different age groups, younger than 26 year olds need all the 

listed mathematical knowledge (see Table 7). It means that these topics (e.g. using Excel) are 

not covered or covered only partly in school syllabus. On the other hand, youngsters who have 

graduated only recently and have not made up their minds about their future career, they have 

a lot to learn. Older people need the following options the most: Excel usage in different 

calculations and tasks on the calculation of percentages, averages and/ or errors. 

 

Table 7 Different knowledge of mathematics needs by age 

  
Younger 

than 18 

18-

25 

26-

30 

31-

40 

41-

50 

51-

60 

61 and 

older 

Excel usage in the different 

calculations 
0% 23% 14% 12% 7% 3% 5% 

Grouping of the data 14% 10% 5% 4% 5% 1% 3% 

The tasks on the calculation of 

percentages, averages and/ or 

errors 

14% 18% 11% 12% 4% 1% 10% 

Estimation of statistical 

relations 
14% 7% 2% 2% 1% 0% 0% 

Statistical methods of the data 

analysis 
29% 8% 4% 2% 2% 0% 3% 

Graphical representation of the 

data and etc. 
21% 13% 8% 5% 2% 2% 3% 

Market analysis - computing a 

demand and supply balance etc. 
21% 8% 6% 3% 1% 1% 0% 

The calculation of area and 

volume 
7% 13% 6% 7% 4% 0% 0% 

Approximate calculation 14% 20% 12% 7% 3% 1% 5% 

Probability theory 7% 5% 1% 1% 1% 1% 0% 

I don’t know 7% 6% 5% 2% 3% 2% 0% 
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We have shown several tables and looked at mathematical knowledge by various 

characteristics. In conclusion, the most needed skills were Excel usage in different calculations 

and tasks on the calculation of percentages, averages and/ or errors.  

The evidence from the research done by the Advisory Committee on Mathematics 

Education in the UK also supports these findings and indicates the present lack of statistics, 

mathematical modelling and problem-solving skills7. So programmes of mathematics should 

support the use of computers also covering a range of mathematical contexts and applications. 

Teachers should be provided with information about the wider uses and value of particular 

mathematical ideas. According to Mathematical Needs7 teachers should know about the 

mathematical needs of employers and what is desirable on courses; they must be encouraged to 

frequently include non-routine and unfamiliar situations, and opportunities for reasoning, in 

their teaching. 

Company profile  

From CBI (2010)8 we read that  68% of employers' are concerned about employees’ 

ability to spot errors, 30% have concerns about their workforce’s capability with basic 

multiplication and arithmetic calculations and 37% believe that using fractions, decimals and 

ratios prove difficult for many. While 72% of the employers are satisfied with their high skilled 

employees, about 51% are aware of weaknesses when it comes to math skills. 

There were 139 company/ department managers who took part in the research. 53 of them 

said that mathematical knowledge does not have to be very good. On a scale of 1-6, there were 

no managers who chose number 1 (mathematical knowledge is not important), one manager 

chose number 2, and two managers chose number 3. Therefore, 50 companies in this group 

chose numbers 4-6, meaning that mathematical knowledge is important. 86 department 

managers said that mathematical knowledge is high in their company. Responses 7-10 were 

split more or less equally. Due to lack of data it is very difficult to make any conclusive 

inferences. There were too many options given to the respondents. Hence, explanations are 

given for the most popular ones, only.  

As it can be seen from the table below (see Table 8), all possible answers have been 

chosen and quite often. Thus, company/ department managers consider all these options quite 

important. Number 6 has been chosen most often, in this group, reflecting the group’s needs. 

The most popular topics were „grouping of the data“(24 out of 53) and „market analysis - 

                                                 
7 Mathematical Needs. Mathematics in the workplace and in Higher Education. ACME, 2011. 
8 CBI. 2010. “Making It All Add up: Business Priorities for Numeracy and Maths.” 
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computing a demand and supply balance“(25 out of 53). Less necessary is considered to be 

probability theory that is chosen 7 times out of 53.  

Not only company/ department managers were asked the above-mentioned question, 

employees were asked it as well. That allows comparing the answers of employers and 

employees.  

 

Table 8 Different knowledge of mathematics needs by manager’s assessments 

 1 2 3 4 5 6 Total 

Excel usage in the different calculations 0 0 1 3 4 8 16 

Grouping of the data 0 0 0 4 8 12 24 

The tasks on the calculation of percentages, 

averages and/ or errors 
0 0 0 1 2 9 12 

Estimation of statistical relations 0 0 0 2 7 8 17 

Statistical methods of the data analysis 0 0 0 3 3 10 16 

Graphical representation of the data and etc. 0 1 2 0 5 4 12 

Market analysis - computing a demand and 

supply balance etc. 
0 0 1 4 9 11 25 

The calculation of area and volume 0 0 1 2 7 8 18 

Approximate calculation 0 0 0 0 4 6 10 

Probability theory 0 0 0 1 2 4 7 

I don’t know 0 0 0 1 0 2 3 

 

From Figure 4, it can be seen that department managers’ opinion about what kind of 

mathematical knowledge they need at their position differ a lot from employees’ opinion. 

Department managers would like to have a wider spectrum of mathematical knowledge than 

employees.  
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Figure 4 Comparing people and company / department  

managers’ knowledge needs of mathematics 

 

According to Mathematical Needs9 individuals are often underprepared mathematically 

for the statistics/quantitative methods components of degrees in social and biological sciences 

and also in previous article we saw that a large number of company/department managers 

agreed to the statement „A person, who understands mathematics, will easily master most jobs 

that require thinking“. When employees think that the necessary needs to work in a company 

are “Excel usage in different calculations”, “tasks on the calculation of percentages, averages 

and/ or errors” and “approximate calculations”, then company/ department managers consider 

“grouping of the data” and “market analysis - computing a demand and supply balance“ the key 

mathematical needs. Important is “Excel usage in different calculations”, “estimation of 

statistical relations” and “the calculation of area and volume” also. Hence, the main 

mathematical needs differ for employers and employees. Developments over the past decades 

have led to an increase in the importance of mathematics in a growing number of occupations, 

and in daily life. Today mathematical literacy means that adults need to have a range of 

sophisticated mathematical knowledge and skills that extend far beyond basic calculation skills. 

                                                 
9 Mathematical Needs. Mathematics in the workplace and in Higher Education. ACME, 2011. 
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Let us compare the answers of the three Baltic States. There was not much data for 

company/ department managers. Only 5 department managers from Lithuania were in the 

dataset. That is why these 5 observations were left out from the comparison. 

When comparing people’s answers about mathematical knowledge by countries (see 

Table 9), then it can be seen that mathematical needs are similar in Estonia and Latvia, and all of 

the options have been chosen. Respondents from Lithuania need the following the most: “Excel 

usage in different calculations”, “estimation of statistical relations” and “the calculation of area 

and volume”. It contrasts from the analysis above. Similarly to the above analysis, Estonian 

company/ department managers consider “grouping of the data” and “market analysis - 

computing a demand and supply balance” necessary mathematical needs. The rest of the needs, 

that Estonian and Latvian department managers have, are similar and chosen in the same amount.  

 

Table 9 Comparing the need of knowledge of mathematics by Baltic States 

Knowledge of mathematics 
People 

Company / department 

manager 

Estonia Latvia Lithuania Estonia Latvia Lithuania 

Excel usage in the different 

calculations 
8% 6% 18% 12% 11% 0% 

Grouping of the data 6% 4% 6% 21% 8% 0% 

The tasks on the 

calculation of percentages, 

averages  

7% 5% 16% 11% 3% 0% 

Estimation of statistical 

relations 
4% 1% 4% 13% 11% 0% 

Statistical methods of the 

data analysis 
6% 2% 4% 12% 11% 0% 

Graphical representation of 

the data and etc. 
6% 4% 9% 7% 8% 20% 

Market analysis - 

computing a demand and 

supply balance  

4% 2% 6% 21% 8% 0% 

The calculation of area and 

volume 
5% 3% 9% 15% 8% 0% 

Approximate calculation 7% 3% 15% 9% 3% 0% 

Probability theory 1% 2% 2% 5% 6% 0% 

I don’t know 4% 1% 5% 1% 3% 0% 

 

We analyse different mathematical disciplines and these choices could have done by 

people whose educational level was higher education, master’s degree or PhD. Thus, we want 



 

 

TRANSNATIONAL COMPARATIVE STUDY ON THE MATH EDUCATIONAL NEEDS IN BALTIC STATES  55 

to figure out the knowledge of mathematics that is needed for people with a degree. The 

respondents could choose answers from the list given on page 2. 

Firstly we examine how men and women have chosen different topics. For women, the 

response rate ranges between 6-27%, and for men, between 4-13%. It means that for a certain 

group of respondents, various mathematical skills are important. The most popular need chosen, 

among women (27%) and men (13%), is descriptive statistics. Geometry and trigonometry, 

analytic geometry; differential calculation; decision-making in uncertainty, certainty and risk 

conditions – all these skills are needed widely (11-13%). 

When looking at mathematical needs by profession, we can see that employees’ and 

employers’ needs are the same (see Table 10). Their biggest needs are descriptive statistics 

(31% and 30%, respectively) and decision-making in uncertainty, certainty and risk conditions 

(25% each). 18% of employees need mathematical logic as well. Employers need also 

probability theory (25%), differential calculation and the application of mass service theory 

(21% each). The other professions have a surprisingly strong need for mathematical logic, in 

addition to descriptive statistics. The self-employed people need probability theory also (15%).  

 

Table 10 Different knowledge of mathematics needs by profession 

 

E
m

p
lo

ye
e 

E
m

p
lo

ye
r 

H
o
u

se
w

if
e 

S
el

f-

em
p
lo

ye
d
 

S
tu

d
en

t 

U
n

em
p
lo

ye
d
 

Geometry and trigonometry, 

analytic geometry 
17% 18% 0% 7% 2% 0% 

Vector algebra and linear systems, 

the operations with data matrixes 
9% 5% 8% 0% 3% 9% 

Mathematical logic 18% 14% 0% 17% 10% 19% 

Discrete mathematics 11% 10% 8% 5% 2% 6% 

Differential calculation 16% 21% 17% 5% 6% 19% 

Integral calculations 10% 8% 0% 2% 1% 9% 

Differential equations 8% 8% 8% 2% 0% 3% 

Probability theory 18% 25% 8% 15% 2% 6% 

The application of mass service 

theories 
8% 21% 8% 10% 8% 9% 

Descriptive statistics 31% 30% 8% 20% 10% 9% 

Inductive statistics 15% 8% 8% 2% 4% 6% 
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Multi-dimensional statistical 

analysis 
13% 11% 8% 0% 6% 6% 

Operations research. Linear and 

nonlinear programming. Net 

planning 

8% 11% 0% 2% 6% 6% 

Decision-making in the 

uncertainty, certainty and risk 

conditions 

25% 25% 0% 5% 5% 13% 

The elements of betting theory 11% 15% 0% 2% 3% 9% 

I don’t know 8% 10% 0% 7% 10% 3% 

 

By different higher education levels, the needs are quite similar. However, a PhD student 

has bigger needs for various mathematical disciplines than a bachelor’s or a master’s student 

(see Table 11). It is a quite obvious result. All of the statistics skills are very important, as well 

as mathematical logic, probability theory and integral calculation; more than one third of the 

respondents have chosen these needs. 

 

Table 11 Different knowledge of mathematics needs by higher education level 

 
Higher 

education 

Master's 

degree 
PhD 

Geometry and trigonometry, analytic geometry 17% 22% 22% 

Vector algebra and linear systems, the operations 

with data matrixes  
7% 12% 24% 

Mathematical logic  17% 27% 38% 

Discrete mathematics 10% 13% 35% 

Differential calculation  17% 22% 49% 

Integral calculations  6% 12% 35% 

Differential equations  4% 12% 24% 

Probability theory  22% 21% 38% 

The application of mass service theories  16% 10% 22% 
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Higher 

education 

Master's 

degree 
PhD 

Descriptive statistics  34% 40% 51% 

Inductive statistics 12% 17% 41% 

Multi-dimensional statistical analysis  11% 16% 38% 

Operations research. Linear and nonlinear 

programming. Net planning  
10% 10% 24% 

Decision-making in the uncertainty, certainty and 

risk conditions  
28% 28% 38% 

The elements of betting theory  13% 13% 27% 

I don’t know 14% 9% 14% 

 

A motivated student finishes his bachelor’s degree at the age of  22 to 24. The first column 

of Table 12 corresponds to this age group. From there, we can see that they do not need 

mathematical knowledge very much. They do not use differential equations at all. In the second 

column of this table, the percentages are not much higher. People with a master’s degree are 

likely to belong to this age group. An increase of some mathematical needs is evident. Geometry 

and trigonometry, mathematical logic, descriptive statistics and decision-making in uncertainty, 

certainty and risk conditions have become more important. The older a person gets, the more 

essential different mathematical needs become. The biggest increase has been in the need of 

mathematical logic, differential calculation, integral calculation, probability theory and 

decision-making in uncertainty, certainty and risk conditions. Therefore, after graduation, 

people are tired of studying and think that they are smart enough; they feel not having to learn 

anything extra. But after getting older and working at different positions, they can see their 

shortcomings in education or abilities to implement technology, and they want to acquire more 

knowledge. That is why the teachers should also be provided with information about the uses 

of math in real life situations and value of particular mathematical ideas. Teachers need to know 

about the mathematical needs of employers and what should be added on courses in higher 

education. 
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Table 12 Different knowledge of mathematics needs by age 

  
18-

25 

26-

30 

31-

40 

41-

50 

51-

60 

61 and 

older 

Geometry and trigonometry, analytic 

geometry 
3% 9% 12% 12% 26% 18% 

Vector algebra and linear systems, the 

operations with data matrixes  
3% 5% 5% 4% 14% 18% 

Mathematical logic  5% 11% 14% 18% 21% 23% 

Discrete mathematics 3% 3% 8% 10% 15% 20% 

Differential calculation  8% 8% 13% 16% 17% 25% 

Integral calculations  2% 1% 5% 8% 15% 28% 

Differential equations  0% 4% 7% 4% 9% 15% 

Probability theory  7% 8% 16% 16% 26% 20% 

The application of mass service theories  5% 7% 10% 8% 15% 5% 

Descriptive statistics  12% 17% 30% 23% 37% 18% 

Inductive statistics 6% 5% 12% 12% 15% 10% 

Multi-dimensional statistical analysis  7% 7% 9% 11% 10% 18% 

Operations research. Linear and nonlinear 

programming. Net planning  
5% 3% 6% 9% 13% 8% 

Decision-making in the uncertainty, 

certainty and risk conditions  
3% 16% 21% 20% 28% 23% 

The elements of betting theory  2% 5% 8% 13% 17% 10% 

I don’t know 7% 4% 6% 13% 7% 5% 

 

Now we will look at what kind of knowledge needs the company/ department managers, 

who previously said that the knowledge in mathematics should be at a higher level in their 

company, have noted. This research will examine the needs of 86 company/ department 

managers. Table 13 shows how many times certain needs were considered important. A rating 7 

was given to 28 companies, rating 8 to 22, 9 to 13 and 10 to 23 companies. We can see that in 

companies which managers assessed the knowledge in mathematics low various needs are the 

greatest. For example, mathematical logic (47%), descriptive statistic and decision-making in 

uncertainty, certainty and risk conditions (26% each). In the other groups, the percentages are 

lower. To sum up this analysis, company/ department managers need mathematical logic, 

decision-making in uncertainty, certainty and risk conditions, probability theory and descriptive 



 

 

TRANSNATIONAL COMPARATIVE STUDY ON THE MATH EDUCATIONAL NEEDS IN BALTIC STATES  59 

statistics the most. As an employer said10“We need people who can figure out how to solve a 

problem; that’s more than just knowing how to plug numbers into a calculator in the right order”. 

 

Table 13 Different knowledge of mathematics needs by need  

level of knowledge in mathematics 

  7 8 9 10 Total 

Geometry and trigonometry, analytic geometry 3 3 4 2 12 

Vector algebra and linear systems, the operations with data 

matrixes  
3 3 2 2 10 

Mathematical logic  13 8 6 14 41 

Discrete mathematics 3 2 2 1 8 

Differential calculation  3 3 2 2 10 

Integral calculations  5 0 2 3 10 

Differential equations  6 2 0 1 9 

Probability theory  5 9 5 4 23 

The application of mass service theories  6 5 1 2 14 

Descriptive statistics  10 6 4 3 23 

Inductive statistics 3 6 2 2 13 

Multi-dimensional statistical analysis  1 4 2 3 10 

Operations research. Linear and nonlinear programming. 

Net planning  
3 3 1 2 9 

Decision-making in the uncertainty, certainty and risk 

conditions  
11 8 5 7 31 

The elements of betting theory  3 5 2 3 13 

I don’t know 7 4 2 6 19 

 

Comparing two different groups’ - company/ department managers’ and the other 

respondents’ – need for knowledge in mathematics, we will see that managers assess the needs 

higher (see Table 14). The most important knowledge in mathematics is mathematical logic, 

descriptive statistics and decision-making in uncertainty, certainty and risk conditions, in both 

groups. Hence, department managers’ and the rest of the respondents’ needs are similar.  

22% of company/ department managers have left this question unanswered, saying that 

they do not know what kind of knowledge is needed. 7% of the respondents are on the same 

opinion. Managers seem to be pleased about their employees’ mathematical knowledge; they 

                                                 
10 DiMaggio, M. Why Isn’t the Mathematics We Learned Good Enough for Today’s Students? Washington, DC 

2001. 
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have not had to think about mathematical deficiencies. At the same time, employees feel like 

they need more mathematical knowledge. According to CBI and Pearson 11roughly 36% said 

that poor maths skills had in some way held them back in their daily life. Also 1 in 4 UK adults 

said that school maths did not prepare them well for maths in everyday life. 

 

Table 14 Comparing the company / department managers and employees need  

of different knowledge in mathematics 

  

Company / 

department 

manager 

People 

Geometry and trigonometry, analytic geometry 14% 11% 

Vector algebra and linear systems, the operations with 

data matrixes  
12% 6% 

Mathematical logic  48% 13% 

Discrete mathematics 9% 8% 

Differential calculation  12% 13% 

Integral calculations  12% 6% 

Differential equations  10% 5% 

Probability theory  27% 13% 

The application of mass service theories  16% 8% 

Descriptive statistics  27% 22% 

Inductive statistics 15% 9% 

Multi-dimensional statistical analysis  12% 9% 

Operations research. Linear and nonlinear programming. 

Net planning  
10% 7% 

Decision-making in the uncertainty, certainty and risk 

conditions  
36% 17% 

The elements of betting theory  15% 8% 

I don’t know 22% 7% 

 

Comparing the respondents’ needs by the Baltic States (see Table 15); we can see that, in 

general, the mathematical needs of highly educated people in Lithuania are smaller than in 

Estonia and Latvia. In all three Baltic States, there is a need for probability theory, descriptive 

statistics and decision-making in uncertainty, certainty and risk conditions. In Lithuania, 

inductive statistics is also important, but in Estonia and Latvia, it is one of the least popular 

                                                 
11 CBI and Pearson. 2013 “Changing the Pace: CBI/Pearson Education and Skills Survey 2013. 
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choices. In the latter two countries, mathematical logic is needed in addition to the above-

mentioned skills. In Latvia, geometry and trigonometry, analytic geometry is an essential topic. 

The key needs in Estonia are differential calculation, which is needed by about half of the 

respondents, and multi-dimensional statistical analysis (by 30% of the respondents). 19% of 

Estonian respondents do not know what mathematical knowledge is necessary. The 

corresponding numbers for Latvia and Lithuania are 7% and 6%.  

It is possible to compare department managers’ and the rest of the respondents’ needs 

between Estonia and Latvia, only. There were no department managers from Lithuania who 

assessed their company’s need for mathematical knowledge high. People with higher education 

have higher need for mathematical knowledge than the department managers think. In both 

groups, the most important skills are mathematical logic (especially in Estonia) and descriptive 

statistics. The respondents from Estonia and Latvia consider integral calculations essential, 

whereas Latvian department managers do not think so. 

 

Table 15 Comparing company/ department managers’ and employees’ need  

of different mathematical knowledge by Baltic States 

 

 

People 
Company 

manager 

Estonia Latvia Lithuania Estonia Latvia 

Geometry and trigonometry, analytic 

geometry 
11% 16% 11% 5% 7% 

Vector algebra and linear systems, the 

operations with data matrixes 
9% 10% 5% 4% 6% 

Mathematical logic 42% 12% 9% 33% 8% 

Discrete mathematics 14% 14% 4% 6% 2% 

Differential calculation 48% 12% 9% 4% 3% 

Integral calculations 15% 10% 4% 9% 1% 

Differential equations 6% 9% 4% 7% 2% 

Probability theory 18% 17% 13% 8% 14% 

The application of mass service 

theories 
20% 10% 6% 9% 5% 

Descriptive statistics 35% 24% 23% 12% 11% 

Inductive statistics 9% 9% 12% 6% 7% 

Multi-dimensional statistical analysis 30% 8% 7% 8% 4% 

Operations research. Linear and 

nonlinear programming. Net planning 
14% 8% 6% 5% 4% 
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People 
Company 

manager 

Estonia Latvia Lithuania Estonia Latvia 

Decision-making in the uncertainty, 

certainty and risk conditions 
22% 25% 14% 16% 15% 

The elements of betting theory 11% 14% 6% 8% 5% 

I don’t know 19% 7% 6% 17% 2% 

Conclusions 

For people who have the education level basic, secondary or professional most needed 

math skills were Excel usage in different calculations and tasks, calculation of percentages, 

averages and/ or errors. People who are younger than 26 year old and people who graduated 1-

5 years ago need all the listed mathematical knowledge. Department managers would like to 

have a wider spectrum of mathematical knowledge than employees. The most needed topics 

were „grouping of the data” and „market analysis - computing a demand and supply balance“, 

and topics of statistical analysis. 

People whom educational level was higher, master’s degree or PhD, need descriptive 

statistics, geometry and trigonometry, analytic geometry; differential calculation, decision-

making in uncertainty, certainty and risk conditions. People with PhD degree have bigger needs 

for various mathematical disciplines than people with a bachelor’s or a master’s degree. 

Mathematical logic, probability theory and integral calculation is also needed. The older the 

person gets, the more essential different mathematical needs become. After getting older and 

working at different positions, they can see their shortcomings in education or abilities to 

implement technology, and they want to acquire more knowledge. Department managers 

assessed the needs of mathematics the same as the respondents.  

In Estonia and Latvia the mathematical needs are similar, and all of the options have been 

chosen. Respondents from Lithuania need the most: “Excel usage in different calculations”, 

“estimation of statistical relations” and “the calculation of area and volume”. Estonian company/ 

department managers consider “grouping of the data” and “market analysis - computing a demand 

and supply balance” necessary mathematical needs. The rest of the needs, that Estonian and 

Latvian department managers have, are similar and chosen in the same amount.  

From the three Baltic States the mathematical needs of highly educated people in 

Lithuania are smaller than in Estonia and Latvia. In all three Baltic States, there is a need for 

probability theory, descriptive statistics and decision-making in uncertainty, certainty and risk 

conditions. 
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ORGANIZING CONTINUING EDUCATION OF 

MATHEMATICS 

Daiva Rimkuvienė, Aleksandras Stulginskis University, daiva.rimkuviene@asu.lt 

Introduction 

The importance of lifelong learning is becoming more evident in the contemporary world.  

Adults from many countries want to study. They can choose among several possibilities of 

schools that offer many interesting courses. Adults have various opportunities to improve their 

basic skills. These include Adults’ Classes of ordinary comprehensive schools, Third age 

universities1, open virtual courses etc. Generally, most of the students prefer courses dealing 

with healthy lifestyle, medical care, nature and connected with modern society (using 

computers, Internet or making photographs). However, Mathematics is not a subject of great 

popularity. Kumpulainen2 teigia, kad Suomijoje “the portion of natural sciences including 

mathematics, is still only 4 % of the offered subjects in liberal adult education institutions.” 

Nevertheless, due to the change of the society needs, it is often agreed that the Mathematical 

literacy should be intensified. In particular, this should be addressed to the younger generation. 

It is important to understand that an individual who is equipped with greater mathematical 

proficiency is able to understand and deal with the world better. “An individual equipped with 

greater mathematical proficiency is better able to understand and deal with the world”3. 

Moreover, it is also important for adults to have a positive attitude towards Mathematics in 

order to encourage children‘s wish to be interested in this science. Unfortunately, the majority 

of adults have a bad experience. According to Hassi M. et al. 4, adults need support and 

motivation, as well as to strengthen their self- esteem and to improve the main skills.  

The aim of this research is to find out the adults‘ attitude towards the necessity of learning 

Mathematics, the willing to refresh knowledge and the variety of teaching and learning 

methods. The database of this research consists of 581 observations. 162 employers and 

                                                 
1 Swindell, Richard. Thompson, Jean. “An International Perspective of the University of the Third Age.” Sept. 

1995. Educational Gerontology, v21 n5 p429-47 http://worldu3a.org/resources/u3a-worldwide.htm) 
2 Kumpulainen, T. (Ed.) (2009). Aikuiskoulutuksen vuosikirja. Tilastotietoja aikuisten opiskelusta 2005. 

      [The yearbook of adult education. Statistics of adult studies 2007.] [Publications of the Ministry of 

Education 2009:42.] Helsinki: Ministry of Education. 
3 Gustafsson L., Mouwitz L. Adults and Mathematics - a vital subject. NCM, 2004. http://ncm.gu.se/ 
4 Hassi M., Hannula A., Nevado L. Basic Mathematical Skills and Empowerment: Challenges and Opportunities. 

Finnish Adult Education. ALM International Journal, Volume 5(1) 2010. pp. 6-22. 

mailto:daiva.rimkuviene@asu.lt
http://worldu3a.org/resources/u3a-worldwide.htm)
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581 employees participated in the survey. Several respondents have left some questions 

unanswered, therefore the number of respondents varies in different parts of analysis.  

The results of this research were analysed with the help of the software for statistical 

analysis SPSS. Furthermore, Chi-Square test was used for the analysis of contingency. The 

results of the three Baltic States were compared.  

A more thorough analysis has been carried out in the following relevance:  

 it has been checked whether the employees’ wish of learning Mathematics depends on 

the sex, age, place of residence, employment, educational background, year of 

graduating  

 it has been analysed employers’ opinion towards types of learning Mathematics.  

Analysis results 

Willingness to improve mathematics knowledge / skills 

Firstly, the respondents’ attitude towards the perspective of learning Mathematics was 

analysed.  55.59 present of respondents state that learning Mathematics would be relevant for them.  

Then the answers from respondents were statistically analysed with the help of chi-square 

test, with hypothesis of independence. Are various attribute (gender, age, education level etc.) 

and willingness to improve mathematics knowledge / skills dependent at 5% level of 

significance? 

Since the p-value in all cases (opinion of respondents from all countries) were greater 

than 0.05, it can be concluded that willingness to improve mathematics knowledge skills does 

not depend on gender.   

 

Table 1 Willingness to improve mathematics knowledge / skills by gender 

 Yes No No answer 

Lithuania 

Female 77 53,85% 59 41,26% 7 4,90% 

Male 47 50,54% 38 40,86% 8 8,60% 

Latvia 

Female 84 48,28% 77 44,25% 13 7,47% 

Male 23 56,10% 13 31,71% 5 12,20% 

Estonia 

Female 54 67,50% 20 25,00% 6 7,50% 
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 Yes No No answer 

Male 38 73,08% 12 23,08% 2 3,85% 

 

Having compared the respondents’ views in different countries, it is clear that men’s view 

towards learning was more positive than women’s. 

The viewpoint towards learning depending on sex is reflected in Table 2. 

 

Table 2 Willingness to improve mathematics knowledge / skills by age 

 Yes No No answer 

Younger than 18 

Lithuania 1 33,33% 2 66,67% 0 0,00% 

Latvia 1 33,33% 1 33,33% 1 33,33% 

Estonia 5 71,43% 2 28,57% 0 0,00% 

18-25 

Lithuania 36 63,16% 19 33,33% 2 3,51% 

Latvia 32 61,54% 18 34,62% 2 3,85% 

Estonia 25 78,13% 4 12,50% 3 9,38% 

26-30 

Lithuania 25 50,00% 22 44,00% 3 6,00% 

Latvia 16 64,00% 6 24,00% 3 12,00% 

Estonia 30 71,43% 12 28,57% 0 0,00% 

31-40 

Lithuania 34 59,65% 20 35,09% 3 5,26% 

Latvia 19 46,34% 18 43,90% 4 9,76% 

Estonia 17 65,38% 9 34,62% 0 0,00% 

41-50 

Lithuania 12 36,36% 18 54,55% 3 9,09% 

Latvia 23 52,27% 20 45,45% 1 2,27% 

Estonia 11 68,75% 1 6,25% 4 25,00% 

51-60 

Lithuania 11 52,38% 9 42,86% 1 4,76% 

Latvia 9 25,00% 20 55,56% 7 19,44% 

Estonia 4 44,44% 4 44,44% 1 11,11% 

61 and older 

Lithuania 5 38,46% 5 38,46% 3 23,08% 
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 Yes No No answer 

Latvia 7 50,00% 7 50,00% 0 0,00% 

Estonia 0 0,00% 0 0,00% 0 0,00% 

 

The situation is more or less equal in the groups by age “18-25”, “26-30” and “31-40”: 

the Estonian respondents have more willingness to improve mathematics knowledge/skills than 

respondents from Latvia and Lithuania. In the age group “41-50” the Latvian respondents are 

the most interested in learning and in the age group “51-60” the Lithuanian respondents have 

the greatest interest in mathematics learning. The groups “Younger than 18” and “61 and older” 

are too small and there is not possible to make correct comparison. 

In total 117 persons from rural area, 88 persons from small towns, 101 persons from 

medium towns and 275 persons from cities participated in the survey. As visible in Figure 1 the 

opinion of persons from medium towns is similar in all countries. While analysing the figures, 

it is clear that respondents from Estonia are more interested in improving mathematics skills 

than Lithuanian and Latvian respondents. 

 

 

Figure 1 Willingness to improve mathematics knowledge / skills by place of residence 

 

The viewpoint towards learning depending on employment is reflected in Table 3. The 

answers from respondents were statistically analysed with the help of chi-square test, with 

hypothesis of independence. Since the p-value in all cases (opinion of respondents from all 

countries) were less than 0.05, it can be concluded that willingness to improve mathematics 

knowledge skills depends on the type of employment. As can be seen in Table 1, self-employed 
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from Latvia and Lithuania are not interested in improving mathematics skills and knowledge. 

By comparing answers of employees from different countries, it can be seen that the 

respondents from Estonia have the most positive attitude. By comparing answer of students, the 

respondents from Lithuania have the lowest willingness to learn mathematics. 

The answers from respondents by educational level were statistically analysed with the 

help of chi-square test, with hypothesis of independence. Since the p-value in all cases (opinion 

of respondents from all countries) were greater than 0.05, it can be concluded that willingness 

to improve mathematics knowledge skills does not depend on the educational level. 

In total 245 respondents were graduated 1-5 years ago, 118 respondents 5-10 years ago, 

105 respondents 10-20 years ago and 113 persons more than 20 years ago. As visible in Figure 

2 the respondents who did graduate 1-5 years ago have the biggest attitude towards learning in 

Latvia and Lithuania.  

While analysing the Figure 2, it is interesting that Estonian respondents who did graduate 

10-20 years ago are the most interested in improving mathematics skills. The answers from 

respondents were statistically analysed with the help of chi-square test, with hypothesis of 

independence. Since the p-value in all cases (opinion of respondents from all countries) were 

less than 0.05, it can be concluded that willingness to improve mathematics knowledge skills 

depend on the year of graduating. 

 

Table 3 Willingness to improve mathematics knowledge / skills by employment 

 Yes No No answer 

Lithuania 

Employee 82 54,30% 61 40,40% 8 5,30% 

Self-employed 8 34,78% 13 56,52% 2 8,70% 

Unemployed 11 57,89% 5 26,32% 3 15,79% 

Student  19 54,29% 14 40,00% 2 5,71% 

Housewife etc. 4 66,67% 2 33,33% 0 0,00% 

Latvia 

Employee 65 47,79% 61 44,85% 10 7,35% 

Self-employed 7 28,00% 13 52,00% 5 20,00% 

Unemployed ... … … … … … 

Student  32 64,00% 15 30,00% 3 6,00% 

Housewife etc. 3 75,00% 1 25,00% 0 0,00% 

Estonia 

Employee 44 67,69% 14 21,54% 7 10,77% 
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 Yes No No answer 

Self-employed 9 69,23% 4 30,77% 0 0,00% 

Unemployed 5 55,56% 4 44,44% 0 0,00% 

Student  30 75,00% 9 22,50% 1 2,50% 

Housewife etc. 4 80,00% 1 20,00% 0 0,00% 

 

Table 4 Willingness to improve mathematics knowledge / skills by educational level 

 Yes No No answer 

Lithuania 

Basic 20 74,07% 6 22,22% 1 3,70% 

Secondary 19 47,50% 18 45,00% 3 7,50% 

Professional 19 48,72% 16 41,03% 4 10,26% 

Higher education 47 54,65% 36 41,86% 3 3,49% 

Master’s degree 16 41,03% 19 48,72% 4 10,26% 

PhD 3 100,00% 0 0,00% 0 0,00% 

Latvia 

Basic 1 33,33% 1 33,33% 1 33,33% 

Secondary 30 62,50% 15 31,25% 3 6,25% 

Professional 10 50,00% 7 35,00% 3 15,00% 

Higher education 30 43,48% 34 49,28% 5 7,25% 

Master’s degree 25 43,86% 27 47,37% 5 8,77% 

PhD 11 61,11% 6 33,33% 1 5,56% 

Estonia 

Basic ... … ... … ... … 

Secondary 13 68,42% 6 31,58% 0 0,00% 

Professional 12 70,59% 4 23,53% 1 5,88% 

Higher education 28 73,68% 6 15,79% 4 10,53% 

Master’s degree 30 62,50% 15 31,25% 3 6,25% 

PhD 9 90,00% 1 10,00% 0 0,00% 
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Figure 2 Willingness to improve mathematics knowledge / skills by year of graduating 

 

Willingness to attend free of charge mathematics courses 

In many countries various courses are organised for adults. Mainly these are related to 

languages, health or culture. The learning of Mathematics is not a common activity. One of 

means for learning Mathematics incentives could be the organising of free-of-charge 

Mathematics courses. 

The analysis of responses confirmed the assumption that organizing such courses could 

be a great way of improving the level of Mathematical literacy (Table 5). Even a part of 

respondents who said they are not interested in the improvement of Mathematical knowledge 

state that they would like to attend this kind of courses (23.04 %). If to compare the responses 

of different countries it is notable that about 77.27 % of Estonians, 61.54 % of Lithuanians and 

58.67 % of Latvians are in favour of such courses.  

 

Table 5 Willingness to attend free of charge mathematics courses 

  

Would you like to improve your mathematics 

knowledge / skills? 

No answer Yes No 

If mathematics courses would 

be organized free of charge, 

do you agree to attend them? 

  

No answer 53,66% 2,17% 9,68% 

Yes 43,90% 93,50% 23,04% 

No 2,44% 4,33% 67,28% 
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The answers from respondents were statistically analysed with the help of chi-square test, 

with hypothesis of independence. What is more, the research has revealed that the wish to attend 

the courses of Mathematics does not depend on sex, place of residence, education, but it 

depends on the age, year of graduating and work specifics. This type of courses would be least 

popular among those who have graduated school more than 20 years ago (in favour of these 

courses are about 47.79 %), whereas they would be very popular among those who have 

graduated school 1-5 years ago (70.20%). Latvian respondents who are aged 41-50 show the 

slightest interest in these courses. However, it is inappropriate to generalize the results due to 

the small number of respondents in the groups of the youngest and the oldest respondents.  

It is interesting that self-employed respondents show the slightest interest – only 49.18 %.  

A further analysis is based only on the respondents’ answers that were in favour for the 

improvement of Mathematical skills and knowledge. The total number of such was - 323. 

 

Motivation to improve mathematics knowledge/skills 

In terms of motivation for learning Mathematics 42.4 % of respondents marked the 

answer “Better paid work/career opportunities at work/ other occupation area”, 18.6 % – 

“Entrepreneurship“, 34.4 % – „Personal development“, 4.6 % did not answer.  

If to compare the views of respondents from different countries it is seen that the 

preferences are statistically different (chi- square = 25.833, p < 0.05). Lithuanians tend to 

choose the option “Better paid work/career opportunities at work/ other occupation area”, 

Latvia “Personal development”. Estonians’ viewpoint is quite homogenous. 

What concerns gender there are no statistically significant differences as for the choice of 

answers. It can be seen (Table 6) that Lithuanian and Estonian men tend to pick the answer 

“Better paid work/career opportunities at work/ other occupation area”.  
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Table 6 Answers to question “What could be motivation for you to improve your  

mathematics knowledge/skills” by gender 

 

Better paid 

work/career 

opportunities at 

work/ other 

occupation area 

Entrepreneurship 
Personal 

development 
Other 

Lithuania 

Female 37 48,05% 13 16,88% 23 29,87% 4 5,19% 

Male 26 55,32% 7 14,89% 11 23,40% 3 6,38% 

Latvia 

Female 32 38,10% 9 10,71% 38 45,24% 5 5,95% 

Male 8 34,78% 2 8,70% 11 47,83% 2 8,70% 

Estonia 

Female 18 33,33% 19 35,19% 17 31,48% 0 0,00% 

Male 16 42,11% 10 26,32% 11 28,95% 1 2,63% 

 

Analysing motivation for studying regarding the age (Table 7) it is important to pay 

attention that the number of the youngest and the oldest respondents in the group is small, thus 

the generalisation of responses is imprecise.  

 

Table 7 Answers to question “What could be motivation for you to improve your  

mathematics knowledge/skills” by age 

 

Better paid 

work/career 

opportunities at 

work/ other 

occupation area 

Entrepreneurship 
Personal 

development 
Other 

Younger than 18 2 28,57% 4 57,14% 1 14,29% 0 0,00% 

18-25 41 44,09% 19 20,43% 30 32,26% 3 3,23% 

26-30 33 46,48% 17 23,94% 17 23,94% 4 5,63% 

31-40 32 45,71% 11 15,71% 21 30,00% 6 8,57% 

41-50 18 39,13% 5 10,87% 22 47,83% 1 2,17% 

51-60 9 37,50% 2 8,33% 13 54,17% 0 0,00% 

61 and older 2 16,67% 2 16,67% 7 58,33% 1 8,33% 

 

The answers obtained from respondents show, that the most of people (except groups 

“younger than 18” and “61 and older”) maintain that the better paid work and career opportunity 
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are significant motivation to improve mathematics skills. The respondents from groups “41-50” 

and “51-60” mark personal development too. 

The respondents’ viewpoint towards motivation of learning based on place of residence 

is statistically differs significantly (chi- square = 28,386, p < 0.05). Rural dwellers picked the 

answer “Better paid work/career opportunities at work/ other occupation area” and 

“Entrepreneurship” more often, small-town dwellers were also for “Better paid work/career 

opportunities at work/ other occupation area”; medium ir city –have paid equal attention to 

two options: “Better paid work/career opportunities at work/ other occupation area” and 

“Personal development”.  

 

Table 8 Answers to question “What could be motivation for you to improve your  

mathematics knowledge/skills” by place of residence 

 

Better paid 

work/career 

opportunities at 

work/ other 

occupation area 

Entrepreneurship 
Personal 

development 
Other 

Rural 26 36,62% 26 36,62% 18 25,35% 1 1,41% 

Small town 27 50,94% 9 16,98% 16 30,19% 1 1,89% 

Medium 27 48,21% 4 7,14% 23 41,07% 2 3,57% 

City 57 39,86% 21 14,69% 54 37,76% 11 7,69% 

 

If to compare the views of respondents from different countries, it is seen that the 

preferences are statistically different. 

 In Lithuania rural (69.23%) and small-town (40%) tend to pick the answer “Better paid 

work/career opportunities at work/ other occupation area”,  

 In Latvia rural (45.83%) and medium-town (48.28%) dwellers chose the answer “Better 

paid work/career opportunities at work/ other occupation area” more often, 

respondents from small-towns (50.00%) and cities (55,00%) tend to choose option 

“Personal development”.  

 In Estonia rural dwellers tend to choose the answer “Entrepreneurship” (48.65%), small 

and medium towns dwellers – “Better paid work/career opportunities at work/ other 

occupation area”, 53.85 % of them chose “Personal development”.  
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If to compare the views of respondents from different countries by employment, it seen 

following:  

 In Lithuania the view don not depend on type of employment. The respondents tend to 

pick answer “Better paid work/career opportunities at work/ other occupation area” 

more often.  

 In Latvia the employees tend to pick “Personal development” (52.31%); self-employed 

selected equally “Entrepreneurship” and “Personal development” as often, the students 

chose “Better paid work/career opportunities at work/ other occupation area” most 

frequently.  

 In Estonia employee more pointed version “Better paid work/career opportunities at 

work/ other occupation area”, self-employed tend to choose “Personal development”, 

the students have paid equal attention to all options.  

The respondents’ viewpoint towards motivation of learning based on year of graduating 

statistically does not differ significantly (chi- square = 7,732, p > 0.05). 

 

Table 9 Answers to question “What could be motivation for you to improve your mathematics 

knowledge/skills” by period of graduating from last education institution 

 

Better paid 

work/career 

opportunities at 

work/ other 

occupation area 

Entrepreneurship 
Personal 

development 
Other 

1-5 years ago 36 36,36% 11 11,11% 13 13,13% 39 39,39% 

5-10 years ago 10 30,30% 4 12,12% 5 15,15% 14 42,42% 

10-20 years ago 11 28,95% 4 10,53% 8 21,05% 15 39,47% 

> 20 years ago 9 15,00% 3 5,00% 15 25,00% 33 55,00% 

 

However, Chi-square test (chi-square = 31,772, p < 0.05) shows that respondents‘ 

viewpoints based on their educational background are statistically significantly different. 

Nevertheless, due to the small number of respondents in some groups, this evaluation cannot 

be fully reliable.  

As it could be seen from the table, respondents having Basic, Secondary, Professional 

and Higher education tend to pick the answer ‘better work’, but the ones having higher 

education are more focussed on the choice of ‘personal development’. 
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Table 10 Answers to question “What could be motivation for you to improve your 

mathematics knowledge/skills” by educational level 

 

Better paid 

work/career 

opportunities at 

work/ other 

occupation area 

Entrepreneurship 
Personal 

development 
Other 

Basic 10 47,62% 9 42,86% 1 4,76% 1 4,76% 

Secondary 27 43,55% 9 14,52% 23 37,10% 3 4,84% 

Professional 19 46,34% 13 31,71% 9 21,95% 0 0,00% 

Higher education 48 45,71% 19 18,10% 33 31,43% 5 4,76% 

Master’s degree 26 36,62% 7 9,86% 33 46,48% 5 7,04% 

PhD 7 30,43% 3 13,04% 12 52,17% 1 4,35% 

 

If to compare the countries, Lithuanian respondents’ who have Professional and 

Secondary education viewpoints are very different. According to them, the motivation for 

learning could be inspired by a better-paid job. This viewpoint is shared among 57,89%  of 

respondents who have Secondary education and 63,16% who have professional education. 

 

The choice of type of learning 

One of the most interesting questions of the survey was “Which type of learning do you 

prefer?”. 

It is important to find out the viewpoint of potential course participants due to the fact 

that in order to encourage the interest in Mathematics it is significant to prepare the course 

programmes so that they were important and inviting for the participants.  

It is possible to distinguish 3 main types of learning: 

 self-learning while studying literature; 

 work with lecturer; 

 e-learning. 

Studying literature includes reading, analysing, solving tasks based on examples. This 

type of learning is handy for motivated student and it does not require special equipment.  

There is a great choice of Mathematical literature in various languages. However, students 

can face the problem of choosing the right book, or selecting the essential information.  

Studying with the help of lecturer is convenient because the given information is 

appropriate, concentrated, and the answer to the questions is given quickly. However, for the 

majority of adults it is problematic to combine this type of learning with the work schedule. 
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Studying via distance education mode is far more challenging than convential face to face 

mode.5  

Quite new e-learning is attractive for its interactivity, the possibility to plan your time and 

choose the place of learning. However, some older adults face the problem of using the 

information technologies.   

But it is possible to exclude various combinations of these types. It is obvious that blended-

learning could be chosen when e-learning is applied, i.e. students can read literature and meet 

their lecturers at an appointed time. Moreover, while working with lecturers various methods 

could be applied: working in groups or pairs, individual consultations, project method, etc. 

When analysing the choice of type of learning respondents had to answer the question:   

‘Which sentence do you agree with?’ and choose one of possible answers.  

 I prefer learning face to face with a teacher; 

 I prefer learning in a group; 

 I prefer learning myself; 

 I prefer e-learning. 

 

6 of the respondents did not answer this question. As it could be seen from the Table 11, 

the respondents from all countries tend to choose “face to face” learning. This type of learning 

is especially preferable in Estonia. Lithuanians and Latvians similarly choose “group learning”.  

The method of “e-learning” is least popular in Estonia.  

 

Table 11 Answers to a question “Which sentence do you agree with?” 

 Lithuania Latvia Estonia 

I prefer learning face to face with a teacher 37,19% 42,31% 60,87% 

I prefer learning in a group 39,67% 41,35% 23,91% 

I prefer learning myself 9,92% 4,81% 10,87% 

I prefer e-learning 13,22% 11,54% 4,35% 

 

Since the p-value were greater than 0.05 (chi-square = 2.186, p > 0.05), it can be 

concluded that the choice of type of learning does not depend on gender.   

 

                                                 
5 Hassan H., Hassan F. et al. Evaluating Mathematics e-Learning Materials: Do evaluators agree with distance 

learners?/ Procedia – Social and Behavioral Sciences 67 (2012) 189 – 195.  
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Figure 3 Answers (%) to a question “Which sentence do you agree with?” by gender 

 

However, Chi-square test (chi-square = 7.511, p > 0.05) shows that respondents‘ 

viewpoints based on their place of residence are statistically significantly not different. The 

most of respondents chose learning methods “face to face” (52.86 % from rural area, 48.08 % 

from small towns, 50.91 % from medium towns, 39.29 % from cities). 

By comparing the opinion towards learning methods by employment (Table 12), it is 

clear, that self-employed tend to choose e- learning method more often, the students and 

housewives tend to pick face-to-face method. The housewives did not choose option “I prefer 

learning myself” and “I prefer e-learning”. 

 

Table 12 Answers to a question “Which sentence do you agree with?” by employment 

 Employee Self-employed Unemployed Student Housewife etc. 

I prefer learning face to 

face with a teacher 
37,97% 33,33% 46,67% 63,75% 72,73% 

I prefer learning in a 

group 
41,71% 33,33% 40,00% 22,50% 27,27% 

I prefer learning myself 10,70% 4,17% 6,67% 6,25% 0,00% 

I prefer e-learning 9,63% 29,17% 6,67% 7,50% 0,00% 

 

The results by educational level are presented in Table 13. There are no statistically 

significant differences as for the choice of answers (chi- square =26.787, p > 0.05). The majority 

of respondents tend to choose “face to face” method and “learning in a group”.  

Respondents having Basic education are more focussed on the “e-learning” method.  
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Table 13 Answers to a question “Which sentence do you agree with?” by educational level 

 Basic Secondary Professional 
Higher 

education 

Master's 

degree 
PhD 

I prefer learning face to 

face with a teacher 
23,81% 59,02% 53,66% 45,54% 38,57% 39,13% 

I prefer learning in a 

group 
38,10% 26,23% 24,39% 39,60% 41,43% 43,48% 

I prefer learning 

myself 
14,29% 4,92% 7,32% 6,93% 10,00% 17,39% 

I prefer e-learning 23,81% 9,84% 14,63% 7,92% 10,00% 0,00% 

 

 

 

Figure 4 Answers to a question “Which sentence do you agree with?”  

by year of graduating 

 

When comparing the answers by year of graduating, it can be seen, that the method “face 

to face“ is most acceptable to respondents from all groups (Figure 4). The respondents who 

graduated 5-10 years ago tend to pick “Learning myself“. The respondents who graduated 10-

20 years ago like “face to face” and “e-learning” methods, but did not choose “learning in a 

group“ and “learning myself“ often.  
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Type of mathematical further training  

To obtain information what type of mathematical further training people from Baltic 

countries prefer, the following variants were formulated:  

 courses organized by the employer in the workplace; 

 courses in an adult education institutions on mathematics application how to solve the 

practical problems of my professional field; 

 courses on the use of mathematics in the household, budget planning and management; 

 courses on financial calculations; 

 courses on Excel usage in the different calculations; 

 courses on mathematical and/or statistical modelling. 

 

12 respondents in Latvia and 8 respondents in Lithuania didn‘t mark any suggested statement.  

While assessing the situation, it becomes the evident, that the opinion about type of 

mathematical further training is influenced by country (Chi-square = 25,034, p = 0,015). By 

comparing the answers (Table 14), it can be seen, that the Estonian respondents prefer “Courses 

organized by the employer in the workplace“, „Courses on financial calculations“, Lithuanian 

and Latvian people choose “Courses in an adult education institutions on mathematics 

application how to solve the practical problems of my professional field“. The respondents in 

Estonia are not really interested in “Courses on the use of mathematics in the household, budget 

planning and management“, the respondents in Latvia are at the least interested in “Courses on 

mathematical and/or statistical modelling“ and “Courses on financial calculations“ are not 

very attractive for Lithuanian respondents. 

The preferences of training type by gender are presented in table 15. As can be noted, 

both males and females, select various types of courses. Males are at the least interested in 

“Courses on the use of mathematics in the household, budget planning and management“, 

females are at the least interested in “Courses on mathematical and/or statistical modelling“. 

 

Table 14 Answers to question “Which type of mathematical further training do you prefer?” 

 Estonia Latvia Lithuania 

Courses organized by the employer in the workplace 27,17% 15,18% 15,15% 

Courses in an adult education institutions on 

mathematics application how to solve the practical 

problems of my professional field 

18,48% 23,21% 25,25% 
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Courses on the use of mathematics in the household, 

budget planning and management 
8,70% 16,07% 14,14% 

Courses on financial calculations 25,00% 17,86% 12,12% 

Courses on Excel usage in the different calculations 10,87% 14,29% 19,19% 

Courses on mathematical and/or statistical modelling 9,78% 13,39% 14,14% 

 

Table 15 Answers to question “Which type of mathematical further  

training do you prefer?” by gender 

 Female Male 

Courses organized by the employer in the workplace 18,14% 20,20% 

Courses in an adult education institutions on mathematics application 

how to solve the practical problems of my professional field 
20,59% 26,26% 

Courses on the use of mathematics in the household, budget planning 

and management 
14,22% 11,11% 

Courses on financial calculations 19,12% 16,16% 

Courses on Excel usage in the different calculations 15,20% 14,14% 

Courses on mathematical and/or statistical modelling 12,75% 12,12% 

 

The answers have been analysed with the help of chi-square test. It can be concluded, that the 

answers by age, year of graduating, employment, don‘t differ statistically significant (p > 0.05).  

The answers to the question “Which type of mathematical further training do you prefer?” 

given by respondents from all Baltic states by place of residence can be seen in Table 16. Chi-

square test shows (chi – square = 34.351, p = 0.11), that preferences of respondents did not 

differ significantly from place of residence. The people from rural areas chose mostly “Courses 

on the use of mathematics in the household, budget planning and management” and “Courses 

on financial calculations“, respondents from small town prefer “Courses on financial 

calculations“, medium towns inhabitants mark mostly “Courses on mathematical and/or 

statistical modelling“, respondents from cities select “Courses in an adult education institutions 

on mathematics application how to solve the practical problems of my professional field“. 

Besides, while analyzing answers of respondents from all countries, it was determined, 

that the “Courses organized by the employer in the workplace“ and “Courses in an adult 

education institutions on mathematics application how to solve the practical problems of my 

professional field“ were the most reasonable type of mathematical further training.  
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Table 16 Answers to question “Which type of mathematical further training do you prefer?” 

by place of residence 

 Rural 
Small 

town 
Medium City 

Courses organized by the employer in 

the workplace 
18,84% 20,75% 18,18% 18,25% 

Courses in an adult education 

institutions on mathematics application 

how to solve the practical problems of 

my professional field 

17,39% 13,21% 18,18% 30,95% 

Courses on the use of mathematics in the 

household, budget planning and 

management 

20,29% 16,98% 9,09% 9,52% 

Courses on financial calculations 20,29% 22,64% 16,36% 15,87% 

Courses on Excel usage in the different 

calculations 
14,49% 16,98% 16,36% 13,49% 

Courses on mathematical and/or 

statistical modelling 
8,70% 9,43% 21,82% 11,90% 

 

Employers’ opinion about type of improving of employees competence in mathematics. 

In the questionnaire of survey for employers and managers the following questions were 

formulated: 

 How your employees improve their professional competence? 

 How could be improved competence in mathematics? 

The database of this part of research consists of 162 observations.  

Firstly, the statements about improving of employees’ professional competence have 

been analysed. Regrettably, 45.06 % of employers did not answer this question (Figure 5). 

Respondents’ opinion towards various types of improving is approximately similar. 
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Figure 5 Answers to question “How your employees improve  

their professional competence?” 

 

The possible answers to a question “In your opinion, how could be improved competence 

in mathematics” are following: 

 I would like to organize a training in mathematics in the workplace; 

 I would like my employees learn mathematics independently; 

 I would like to collaborate with educational institution providing services of 

mathematical competence development for adults; 

 I think there should be a network of educational institutions, offering adults the 

opportunity to learn mathematics; 

 I think the staff has to implement self-learning and develop its mathematical 

competence. 

The respondents were able to strongly agree, agree, disagree, strongly disagree with the 

statements or to pick „I don‘t know“. 

The estimation is presented in Table 17.  
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Table 17 Answers to question “In your opinion, how could be improved  

competence in mathematics“ 

 
Strongly 

agree 
Agree Disagree 

Strongly 

disagree 

I dont 

know 

I would like to organize a training in 

mathematics in the workplace 
10,64 % 31,91 % 31,91 % 14,89 % 10,64 % 

I would like my employees learn 

mathematics independently 
9,57 % 46,81 % 23,40 % 11,70 % 8,51 % 

I would like to collaborate with 

educational institution providing services 

of mathematical competence 

development for adults 

9,57 % 51,06 % 15,96 % 12,77 % 10,64 % 

I think there should be a network of 

educational institutions, offering adults 

the opportunity to learn mathematics 

24,47 % 48,94 % 6,38 % 7,45 % 12,77 % 

I think the staff has to implement self-

learning and develop its mathematical 

competence 

13,83 % 47,87 % 22,34 % 4,26 % 11,70 % 

 

The respondents‘ opinion is not homogeneous. Results show that there is no consensus 

according organization a training in mathematics in workplace. 31.91% of respondents picked 

agree and 31.91% of respondents chose disagree. 73.41% of respondents noted strongly agree 

or agree by the statement “I would like to collaborate with educational institution providing 

services of mathematical competence development for adults“.  

 

Conclusions 

 The research shows that 55.59 % of respondents would like to improve mathematics 

knowledge/skills. The Estonian people are more interested in improving mathematical 

skills than Lithuanian and Latvian respondents. The attitude towards development of 

mathematical knowledge/skills does not depend on gender, educational level, but 

depend on year of graduating and type of employment. 
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 The majority of respondents agree with the proposal to attend free charge mathematics 

courses. Even a part of respondents who said they are not interested in the improvement 

of Mathematical knowledge state that they would like to attend this kind of courses 

(23.04 %). If to compare the responses of different countries it is notable that about 

77.27 % of Estonians, 61.54 % of Lithuanians and 58.67 % of Latvians are in favour of 

such courses.  

 42.4 % of respondents maintain that better paid work, career opportunities at work, other 

occupation area could be good motivation to improve mathematics knowledge and 

skills. 34.4 % of respondents as well agree that personal development is important 

stimulus. The type of motivation depend on country and place of residence. 

 Based on research the mathematics learning method face to face is the most acceptable 

for respondents in Baltic countries. Only 4.35 % respondents in Estonia marked  

e-learning as preferable method for improving mathematics knowledge/ skills. The 

answers from respondents (by gender, age etc.) do not differ significantly. 

 It has been found out that the respondents prefer courses organized in adult education 

institution and courses organized by the employer in the workplace. The choice of 

training type depend on country and place of residence, but do not depend on age, 

gender, employment and year of graduating. 

 Results show that there is no consensus according type of improving of employees’ 

competence in mathematics. The majority agree with idea to collaborate with 

educational institution providing services of mathematical competence development for 

adults and a building the network of educational institutions, offering adults the 

opportunity to learn mathematics. 
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POPULATION’S ATTITUDE TO MATHEMATICS IN THE 

BALTIC STATES 

Ilze Balode, Ventspils University College, ilze.balode@venta.lv 

 

Within the framework of Nordplus project “Cooperation to strengthen the citizens' math 

skills in the context of sustainable development and welfare” there was carried out the survey 

of the inhabitants of the Baltic States: Estonia, Latvia and Lithuania. In this part the respondents' 

answers to the survey questions are systematized, analyzed and interpreted. The questions deal 

with the respondents' attitude toward the role of mathematics in everyday life, attitude towards 

the role of mathematical knowledge in the labour market (from the point of view of the 

employer and employee), attitude to the role of mathematical knowledge in the respondent's 

professional career, and how the respondent's evaluate the potencial values of mathematics.  

Introduction 

The philosophical significance of mathematics lies in the fact that mathematics is the 

aggregate of objective abstract complete truth that in peculiar way reflects the real world. This 

mission of mathematics has been excellently revealed by outstanding Galileo Galilei (Galileo 

Galilei (1564–1642)): “Philosophy is written in this grand book—I mean the Universe—which 

stands continually open to our gaze, but it cannot be understood unless one first learns to 

comprehend the language and interpret the characters in which it is written. It is written in the 

language of mathematics, and its characters are triangles, circles, and other geometrical figures, 

without which it is humanly impossible to understand a single word of it; without these, one is 

wandering in a dark labyrinth.”1  

The role of mathematical education in the development of person's intelligence and 

personality is widely discussed in the literature. In 1956 the International Conference on Public 

Education (XIXth session) convened in Geneva by the United Nations Educational Scientific 

and Cultural Organization (UNESCO), and the International Bureau of Education (IBE). The 

famous educator of mathematics Willy Servais (1913-1979) delivered the report at that 

conference “Teaching Mathematics in Secondary Schools” where he exhaustively defined the 

                                                 
1 Source: Shapiro, S. (2011) Mathematics and objectivity. In: John Polkinghorne. Meaning in Mathematics. Oxford 

University Press, p. 98. No grāmatas The Assayer. Discoveries and opinions of Galileo. New York: Doubleday 

Anchor Books, 1957, p. 237-238. 

mailto:ilze.balode@venta.lv
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role of mathematical education: “Amid the intellectual properties, which mathematics develops, 

most often are mentioned those referring to logical thinking, namely, it is ability to reason 

deductively, ability to abstract, generalize, classify, ability to think, analyze, criticize. 

Mathematical exercises develop the rational qualities of thought and its expressions: order, 

precision, clarity, concision. Mathematical education demands imagination and intuition. It 

gives the feeling of objectivity, intellectual honesty, taste of research and thus promotes the 

formation of scientific mind. Learning of mathematics demands constant straining, attention, 

power to concentrate; it demands patience and establishes good working skills. Thereby 

mathematics fulfills significant role for both the development of the intelligence and the 

formation of character.”2 

The International Conference on Public Education by UNESCO, and the International 

Bureau of Education accepted the following Recommendation to the Ministries of Education 

concerning the teaching of mathematics in secondary schools stating that: 

 mathematics has always had undisputed cultural and practical value and an important 

role in scientific, technical and economic progress , and that the present situation in the 

mathematical field is without precedent, 

 mathematical training is a benefit and a privilege for every human being, what ever his 

race, sex, condition, and activities, 

 to ensure world progress and prosperity the general mathematical level must be raised 

in line with higher technical and scientific expansion, 

 the various civilizations have all played a part in the creation and development of 

mathematics, 

 psychology recognizes that practically every human being is capable of a certain amount 

of mathematical activity, and that there is no reason to believe that girls are less able to 

study mathematics than boys,  

 the teaching of mathematics is becoming increasingly scientific and efficient”3 

Nowadays in the changing world of technologies it is actual that mathematical 

background facilitates or generally makes possible continuous education, and/ or retraining in 

lifelong learning context. Using the data of EUROSTAT (Statistical Office of the European 

                                                 
2 Cited by Кудрявцев, Л. Д. (1985) Современная математика и ее преподавание. Москва: Наука. Главная 

редакция физико-математической литературы. с. 170. стр. 25. From the book Сервэ, В. (1957) 

Преподавание математики в средних школах.  Математическое просвещение. Выпуск 1. – М.: Изд-во 

технико-теоретической литературы, 1957. – С. 22–31. 
3 Source: UNESCO. International Bureau of Education. Archive of ICE Sessions and Recommendations. 19th 

session. RECOMMENDATION No. 43. The teaching of mathematics in secondary schools (1956). 

http://www.ibe.unesco.org/en/areas-of-action/international-conference-on-education-ice/archive-of-ice-

sessions-and-recommendations.html 

http://www.ibe.unesco.org/en/areas-of-action/international-conference-on-education-ice/archive-of-ice-sessions-and-recommendations.html#_blank
http://www.ibe.unesco.org/en/areas-of-action/international-conference-on-education-ice/archive-of-ice-sessions-and-recommendations.html#_blank
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Communities) and PISA2012 (Programme for International Student Assessment) it can be 

concluded that there exists correlation between the indicators of the state welfare and the 

indicators of students’ mathematical background.  

The matrix of correlation between the indicators of welfare of the European countries and 

students' mathematical background is calculated using the following information (Table 1): 

1) Welfare indicators of 29 European countries in 2012 by EUROSTAT data basis: Gini 

coefficient, People at risk of poverty or social exclusion, Euro per inhabitant in year, 

S80/S20 income quintile share ratio, GDP per capita in PPS, Unemployment rate. 

2) The results of Programme for International Student Assessment (PISA 2012) which is 

carried out by OECD (Organisation for Economic Cooperation and Development): 

Mean score in PISA 2012, Share of low achievers in mathematics (Below Level 2), 

Share of top achievers in mathematics (Level 5 or 6). 

 

The explanations of indicators: 

 The Gini coefficient measures the extent to which the distribution of income within a 

country deviates from a perfectly equal distribution. A coefficient of 0 expresses perfect 

equality where everyone has the same income, while a coefficient of 100 expresses full 

inequality where only one person has all the income.4  

 At-risk-of-poverty or social exclusion, refers to the situation of people either at risk of 

poverty, or severely materially deprived or living in a household with a very low work 

intensity.5 The at-risk-of-poverty rate is the share of people with an equivalised disposable 

income (after social transfer) below the at-risk-of-poverty threshold, which is set at 60 % of the 

national median equivalised disposable income after social transfers.6  

 S80/S20 income quintile share ratio: refers to the ratio of total equalized disposable 

income received by the 20% of the country's population with the highest equivalised disposable 

income (top quintile) to that received by the 20% of the country's population with the lowest 

equivalised disposable income (lowest quintile), in the relevant dimensions.7  

 Gross domestic product (GDP) is a measure for the economic activity. It is defined as 

the value of all goods and services produced less the value of any goods or services used in 

their creation. The volume index of GDP per capita in Purchasing Power Standards (PPS) is 

                                                 
4 http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Glossary:Gini_coefficient 
5http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Glossary:At_risk_of_poverty_or_social_exclusio

n_%28AROPE%29. 
6 http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Glossary:At-risk-of-poverty_rate 
7http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/EU_statistics_on_income_and_living_conditions

_%28EU-SILC%29_methodology_-_distribution_of_income 

http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Glossary:Gini_coefficient
http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Glossary:At-risk-of-poverty_rate
http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/EU_statistics_on_income_and_living_conditions_(EU-SILC)_methodology_-_distribution_of_income
http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/EU_statistics_on_income_and_living_conditions_(EU-SILC)_methodology_-_distribution_of_income
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expressed in relation to the European Union (EU28) average set to equal 100. If the index of a 

country is higher than 100, this country's level of GDP per head is higher than the EU average 

and vice versa.8  

 PISA 2012 provides an overall mathematics scale, which draws on all of the 

mathematics questions in the assessment, as well as scales for the three mathematical processes 

and the four mathematical content categories defined above. The metric for the overall 

mathematics scale is based on a mean for OECD countries of 500 points and a standard 

deviation of 100 points that were set in PISA 2003 when the first PISA mathematics scale was 

first developed. The items that were common to both the 2003 and 2012 test instruments enable 

a link to be made with the earlier scale.9  

 

Table 1 Indicators of Welfare of European Countries  

and Students' Mathematical Background 
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Austria 506 18.7 14.3 27.6 18.5 32200 4.2 130 4.3 

Belgium 515 19 19.5 26.6 21.6 29600 3.9 120 7.6 

Bulgaria 439 43.8 4.1 33.6 49.3 3700 6.1 47 12.3 

Croatia 471 29.9 7 30.5 32.3 8400 5.4 61 16.1 

Czech  

Republic 
499 21 12.9 24.9 15.4 11500 3.5 81 7.0 

Denmark 500 16.8 10 28.1 19.0 37200 4.5 126 7.5 

Estonia 521 10.5 14.6 32.5 23.4 9500 5.4 71 10.0 

Finland 519 12.3 15.3 25.9 17.2 30900 3.7 115 7.7 

France 495 22.4 12.9 30.5 19.1 27600 4.5 109 9.8 

Germany 514 17.7 17.5 28.3 19.6 30200 4.3 123 5.5 

Greece 453 35.7 3.9 34.3 34.6 15100 6.6 76 24.5 

Hungary 477 28.1 9.3 26.9 32.4 8800 4.0 67 10.9 

Iceland 493 21.5 11.2 24.0 12.7 42800 3.4 115 6.0 

Ireland 501 16.9 10.7 29.9 30.0 36400 4.7 129 14.7 

Italy 485 24.7 9.9 31.9 29.9 22800 5.5 100 10.7 

                                                 
8 http://epp.eurostat.ec.europa.eu/portal/page/portal/product_details/dataset?p_product_code=TEC00114 
9 Source: OECD (2014), PISA 2012 Results: What Students Know and Can Do – Student 2014 Performance in 

Mathematics, Reading and Science (Volume I, Revised edition, February), PISA, OECD Publishing p. 46. 

http://epp.eurostat.ec.europa.eu/portal/page/portal/product_details/dataset?p_product_code=TEC00114
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Latvia 491 19.9 8 35.7 36.2 6800 6.5 64 15.0 

Lithuania 479 26 8.1 32.0 32.5 8100 5.3 72 13.4 

Luxembourg 490 24.3 11.2 28.0 18.4 62600 4.1 263 5.1 

Netherlands 523 14.8 19.3 25.4 15.0 32700 3.6 127 5.3 

Norway 489 22.3 9.4 22.6 13.8 52800 3.2 194 3.2 

Poland 518 14.4 16.7 30.9 26.7 8500 4.9 67 10.1 

Portugal 487 24.9 10.6 34.5 25.3 14300 5.8 76 15.8 

Romania 445 40.8 3.2 33.2 41.7 4600 6.3 53 7.0 

Slovak 

Republic 
482 27.5 11 25.3 20.5 9400 3.7 76 14.0 

Slovenia 501 20.1 13.7 23.7 19.6 15000 3.4 84 8.9 

Spain 484 23.6 8 35.0 28.2 20200 7.2 96 24.8 

Sweden 478 27.1 8 24.8 15.6 35300 3.7 126 8.0 

Switzerland 531 12.4 21.4 28.8 17.5 44600 4.4 158 3.4 

United 

Kingdom 
494 21.8 11.8 32.8 24.1 30200 5.4 104 7.9 

 

* Source: OECD (2014), PISA 2012 Results: What Students Know and Can Do – Student 2014 Performance in 

Mathematics, Reading and Science (Volume I, Revised edition, February), PISA, OECD Publishing 

** Source: EUROSTAT http://epp.eurostat.ec.europa.eu/portal/page/portal/statistics/search_database 

http://epp.eurostat.ec.europa.eu/portal/page/portal/statistics/search_database
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Table 2 The matrix of Correlation between the Indicators of Welfare of European 

Countries and Students' Mathematical Background 
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Mean score in PISA 2012 1         

Share of low achievers in mathematics 

(Below Level  2) 
-0.97 1        

Share of top achievers in mathematics 

(Level  5 or 6) 
0.93 -0.82 1       

Gini coefficient -0.37 0.32 -0.42 1      

People at risk of poverty or social 

exclusion 
-0.70 0.68 -0.65 0.74 1     

Euro per inhabitant in year 0.40 -0.40 0.36 -0.48 -0.67 1    

S80/S20 income quintile share ratio -0.49 0.43 -0.54 0.96 0.78 -0.51 1   

GDP per capita in PPS EU28=100 0.37 -0.35 0.34 -0.45 -0.61 0.95 -0.48 1  

Unemployment rate % -0.47 0.37 -0.54 0.63 0.55 -0.52 0.71 -0.50 1 

 
In correlation matrix (Table 2) it is shown that between indicators “People at risk of 

poverty or social exclusion” and “Mean score in PISA” exist perceptible negative correlation 

(-0.70). Also between the indicators “People at risk of poverty or social exclusion” and “Share 

of top achievers in mathematics (Level 5 or 6)” exist negative correlation (-0.65). While 

between the indicators “People at risk of poverty or social exclusion” and “Share of low 

achievers in mathematics (Below Level 2)” exist positive correlation (0.68). It can be concluded 

that the lower is the level of mathematical background of the society the more there are people 

at risk of poverty or social exclusion in the given society.  

Characteristics of respondents  

Within the framework of the Nordplus Adult education project “Cooperation to 

strengthen the citizens' maths skills in the context of sustainable development and welfare” 

there was carried out the survey of the inhabitants of the Baltic States: Estonia, Latvia, and 

Lithuania. There were performed two studies. In the first study respondents self-qualified in 
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seven groups: “Company / department manager”, “Employer”,  “Employee”,  “Self-employed”,  

“Unemployed”,  “Student”,  and “Housewife etc.”. During the first study there were used two 

types of questionnaires (the questionnaire of inhabitants, here marked as A; and questionnaire 

of employers, here marked as B). The first five items of the Questionnaire A were completed 

by all respondents of the first study (743 respondents), in the 5th item revealing their belonging 

to that or other self-qualification group. In the first study the respondents of the self-qualifying 

group “Company/ department manager” further were completing the Questionnaire B 

(94 respondents). The respondents of the other six self-qualification groups continued to 

complete Questionnaire A (649 respondents). Only completely filled in questionnaire forms 

were used for data processing and analysis in this part of the study. Table 3 shows the 

distribution of the respondents in self-qualifying groups. Tables 4, 5, and 6 show the 

respondents’ distribution by gender, age group, and place of residence. 

 
Table 3 The distribution of respondents by self-qualifying groups in the first study  

(Which one of the following best describes you?) 

 
Company/ 

department 

manager 

Employer Employee 
Self-

employed 
Unemployed Student 

Housewif

e etc. 
Total 

Estonia 23 29 65 13 9 40 5 184 

Latvia 44 24 136 25 0 50 4 283 

Lithuania 27 15 151 23 19 35 6 276 

Total 94 68 352 61 28 125 15 743 

 
Table 4 shows that in the first study generally most of all respondents are female (65%), 

and only 35% are male. In all Baltic States the majority of the respondents are female: in Estonia 

55%, in Lithuania 61%, and in Latvia 76%. 

 
Table 4 The distribution of respondents by gender in the first study 

  

 Female Male Total 

Estonia 101 83 184 

Latvia 215 68 283 

Lithuania 167 109 276 

Total 483 260 743 

 
Table 5 shows that in the first study in general more respondents were at the age from 

31 to 40 (23%). In Estonia the most of respondents were at the age 26-30 (29%), in Lithuania - 

at age 31 – 40 (25%), and in Latvia at the age 41 -50 (24%). 
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Table 5 The distribution of respondents by age groups in the first study 

 
Younger 

than 18 
18-25 26-30 31-40 41-50 51-60 

61 and 

older 
Total 

Estonia 8 38 53 44 26 13 2 184 

Latvia 3 55 35 56 68 49 17 283 

Lithuania 4 66 56 70 36 26 18 276 

Total 15 159 144 170 130 88 37 743 

 
It is seen from Table 6 that in the first study in general the most of respondents are from 

big cities (44%). In Estonia the most of respondents are from rural areas (37%), in Latvia (37%) 

and in Lithuania (71%) from big cities. 

 

Table 6 The distribution of respondents by place of residence in the first study 

 Rural Small town Medium City Total 

Estonia 68 49 41 26 184 

Latvia 62 44 71 106 283 

Lithuania 18 30 32 196 276 

Total 148 123 144 328 743 

 
Table 7 shows the distribution of respondents, who completed the questionnaire for the 

inhabitants, by the level of education. The most of respondents in general have the higher education 

(35%) and master’s  degree (25%). Also in each of the Baltic States there are the most of 

respondents in these education level groups. While the least number of respondents in general are 

with elementary education (5%) and with doctor's degree (6%). In Estonia and in Latvia the least 

respondents are with elementary education (1%), and in Lithuania – with doctor's degree (1%). 

 

Table 7 The distribution of respondents, who completed the questionnaire  

for the inhabitants, by the level of education 

 Basic Secondary Professional 
Higher 

education 

Master's 

degree 
PhD Total 

Estonia 1 19 18 52 55 16 161 

Latvia 3 51 21 82 64 18 239 

Lithuania 29 41 39 91 46 3 249 

Total 33 111 78 225 165 37 649 
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During the second study there were surveyed only employers. In total 135 respondents 

have completed the Questionnaire B. In Estonia complete questionnaires were filled in by 

97 respondents, in Latvia- 34 respondents, and in Lithuania- 4 respondents. 

Table 8 shows the distribution of respondents, who filled in the questionnaire, by the 

institution's legal status. Most of the respondents in general are from private companies (43%), 

and state institutions (34%). In Estonia most of the respondents are from state institutions (47%), 

in Latvia- from private companies (62%), and in Lithuania- from private companies (55%). 

 

Table 8 The distribution of respondents, who completed the questionnaire  

for the employers, by the legal status of the institution 

 Private company State institution Public Other Total 

Estonia 34 56 30 0 120 

Latvia 48 13 10 7 78 

Lithuania 17 9 3 2 31 

Total 99 78 43 9 229 

 
 

Generally the study is based on 878 respondents' answers, out of which 649 were 

respondents' answers who filled in Questionnaire A (inhabitants questionnaire), and 229 

(135 respondents- employers from the second study, and 94- “Company/ department manager” 

from the first study) were respondents' answers who filled in Questionnaire B (employers 

questionnaire). 

 

General attitude of the inhabitants of the Baltic States toward the role 

of mathematics in everyday life 

The study clarified the attitude of the respondents toward the role of mathematics in 

everyday life. In total 626 respondents answered the first study Questionnaire A question “Does 

mathematics knowledge influence your everyday life?”. The distribution of respondents' 

answers in breakdown by countries is shown in Figure 1, by education groups in Figure 2, and 

by self-qualifying groups in Figure 3. 
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Figure 1 The distribution of respondents' answers in breakdown by countries to the question 

“Does mathematics knowledge influence your everyday life?” (N = 626) 

 

Figure 1 shows that in all three Baltic States the mathematics knowledge of respondents 

influences the everyday life for 63-68% of respondents. Generally the respondents of the Baltic 

States highly evaluate the role of mathematics knowledge in their everyday life. 

 

 

Figure 2 The distribution of respondents' answers in breakdown by education groups to the 

question “Does mathematics knowledge influence your everyday life?” (N = 626) 
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As it was expected mathematics knowledge influences everyday life the most for the 

respondents of higher educational groups (Figure 2). Moreover the higher is higher education 

group, the more mathematics knowledge influences the everyday life of the respondent. 

 

 

 
 

Figure 3 The distribution of respondents' answers in breakdown by self-qualifying groups to 

the question “Does mathematics knowledge influence your everyday life?” (N = 626) 

 

Figure 3 shows that most of the mathematics knowledge influences the everyday life of 

employers (79%), and the least that of housewives (43%). Also 63% of unemployed 

respondents have answered that mathematics influences their everyday life. 

 

Does the knowledge of mathematics give advantage for inhabitants of 

the Baltic States in the labour market? 

 

The study clarified whether the knowledge of mathematics gives advantage in labour 

market. 516 respondents answered to the first study Questionnaire A question “Do you see the 

need in mathematics knowledge in modern labour market conditions?”. The distribution of 

respondents' answers in breakdown by countries is shown in Figure 4, and by education groups 

in Figure 5. 
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Figure 4 The distribution of respondents' answers in breakdown by countries to the question: 

“Do you see need in mathematics knowledge in modern labour market conditions?” (N = 516) 

 

Figure 4 shows that to the question whether mathematics knowledge gives advantage in 

labour market the answers are different in different countries. From the Baltic States 

respondents who answered that mathematics knowledge gives advantage most were in Latvia 

(47%), followed by Lithuania (18%) and Estonia (13%). In Estonia the largest number of 

respondents (69%) points out that they do not know whether the mathematics knowledge gives 

advantage on the labour market, the smallest number of respondents (13%) points out that 

mathematics knowledge gives advantage on labour market. In Latvia equal number of 

respondents (47%) indicates that mathematics knowledge both gives the advantage on labour 

market and that they do not know whether it gives advantage on labour market. In Lithuania 

also equal number of respondents (41%) indicates that mathematics knowledge gives advantage 

on labour market and that they do not know whether mathematics knowledge gives advantage 

on labour market. 

In total 139 respondents have given comments, out of which 44 have the higher education, 

41 have the master's degree. 15 inhabitants of Estonia have given the comments on this 

question. Respondents indicate that mathematics develops logical thinking, gives necessary 

knowledge in statistics, and graphical methods. From Latvian respondents 82 have given the 
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mathematics is “formation of logic, analysis of quantitative data and identification of 

correlations”. From Lithuania 42 respondents have given their comments. The respondents 

emphasize the role of mathematics in finances, statistics and the opportunities of MS EXCEL. 

 

 

Figure 5 The distribution of respondents' answers in breakdown by education  

groups to the question: “Do you see need in mathematics knowledge  

in modern labour market conditions?” (N = 516) 

 

The fact that mathematics knowledge gives advantage on labour market is indicated by 

52% of respondents having the PhD, but only 4% of these respondents answer that this 

knowledge does not influence labour market chances (Fig. 5). This is the only education group 

where the proportion of the respondents indicating that mathematics knowledge gives 

advantage on labour market exceeds the proportion of those respondents giving the answers 

“no” or “don't know”. The most of respondents, who do not know whether mathematics 

knowledge gives advantage on labour market, are professional education group (61%) and 

secondary education group (60%).  
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Do inhabitants of the Baltic States need mathematics knowledge in 

professional activities? 

The study clarified what is the role of mathematics knowledge in respondent's 

professional activities. In the first study Questionnaire A there is formulated the following 

question: 

“Please evaluate the role of mathematics in your professional work in the scale from 

1 to 5, where 1 - insignificant, 5 - very important:” 

 

In my work there are only done some 

arithmetic operations or counted percentage 
1 2 3 4 5 

Mathematics is widely used in my 

professional activities 
1 2 3 4 5 

I have a lot of opportunities to apply my 

knowledge of mathematics in professional 

activities 

1 2 3 4 5 

 

649 respondents answered to the question.  

The distribution of respondents' answers to the statement “In my work there are only done 

some arithmetic operations or counted percentage” in breakdown by countries is shown in 

Figure 6, by education groups in Figure 7, and by self-qualifying groups in Figure 8.  

 

 

Figure 6 The distribution of respondents' answers to the statement “In my work  

there are only done some arithmetic operations or counted percentage”  

in breakdown by countries (N = 649) 
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Evaluating the statement, very important role of mathematics in their professional 

activities emphasize 38% of Latvian respondents, 19% of Lithuanian respondents, and 15% of 

Estonian respondents. Opposite evaluation (that mathematics role in professional activities is 

evaluated as insignificant) is indicated by 19% of Estonian respondents, 14% of Lithuanian 

respondents, and 12% of Latvian respondents (see Fig.6). Evaluation of the role of mathematics 

in professional activities is done on the scale from 1 to 5 where 1 stands for insignificant role, 

and 5 for very important role. The answers were summed up, then calculated average indicator 

for each of the Baltic countries, and for all Baltic countries altogether. The role of mathematics 

in their professional activities was evaluated on average by 2.9 in Estonia, by 3.1 in Latvia and 

by 3.7 in Lithuania, in the Baltic States on average by 3.2.   

 

 
 

Figure 7 The distribution of respondents' answers to the statement “In my work  

there are only done some arithmetic operations or counted percentage”  

in breakdown by education groups (N = 649) 

 

Considering all Baltic States in general and analysing the answers by the respondents' 

educational level, the mathematical skills mentioned in the statement as very important are mostly 

indicated by respondents in higher education groups: 35% of respondents having the master's 

degree, 30% of respondents having the PhD, and 28% having the higher education (Fig. 7).  
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Figure 8 The distribution of respondents' answers to the statement “In my work there are 

only done some arithmetic operations or counted percentage” in breakdown  

by self-qualifying groups (N = 649) 

 

Considering all Baltic States in general and analysing the answers by respondents' self-

qualifying groups (Fig.8), the mathematical skills mentioned in the statement as very important and 

important most of all were indicated by employers (56%), and least of all by unemployed (29%). 

The respondents' answers to the second statement “Mathematics is widely used in my 

professional activities” are arranged in breakdown by countries in Figure 9, by education groups 

in Figure 10, and by self-qualifying groups in Figure 11. 
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Figure 9 The distribution of respondents' answers to the statement “Mathematics is widely 

used in my professional activities” in breakdown by countries (N = 649) 

 

Evaluating the given statement, 25% of Latvian respondents, 22% of Estonian 

respondents and 16% Lithuanian respondents state the use of mathematics in their professional 

activities as very important. Opposite evaluation that mathematics is not widely used in their 

professional activities were pointed out by 23% of Latvian respondents, 19% of Lithuanian 

respondents and 11% of Estonian respondents (Fig.9). Evaluation of the wide use of 

mathematics in one's professional activities is done on the scale from 1 to 5, where 1 stands for 

insignificant use, and 5- for very important use. The answers were summed up, then calculated 

the average indicator for each of the Baltic States and for the Baltic States altogether. The wide 

use of mathematics in one's professional activities is evaluated in average by 3.4 in Estonia, 3.0 

in Latvia, and 3.0 in Lithuania, and by 3.1 in average in the Baltic States. 
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Figure 10 The distribution of respondents' answers to the statement “Mathematics is widely 

used in my professional activities” in breakdown by education groups (N = 649) 

 

Considering all Baltic States in general and analysing the answers by the respondents' level 

of education, the wide use of mathematics in one's professional activities as very important is 

indicated mostly by respondents in higher educational groups: 59% respondents having PhD, 27% 

respondents having master's degree, and 20% respondents having higher education (Fig. 10). 
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Figure 11 The distribution of respondents' answers to the statement “Mathematics is widely 

used in my professional activities” in breakdown by self-qualifying groups (N = 649) 

 

Considering all Baltic States in general and analysing the answers by respondents' self-

qualifying groups (Fig.11), the wide use of mathematics in one's professional activities as very 

important is indicated by employers (29%) and employees (25%). in its turn the wide use of 

mathematics in one's professional activities as insignificant is indicated by housewives (40%). 

The respondents' answers to the third statement “I have a lot of opportunities to apply my 

knowledge of mathematics in professional activities” are arranged in breakdown by countries 

in Figure 12, by educational groups in Figure 13, and by self-qualifying groups in Figure 14. 
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Figure 12 The distribution of respondents' answers to the statement “I have a lot of 

opportunities to apply my knowledge of mathematics in professional activities” in  

breakdown by countries (N = 649) 

 

Evaluating the given statement, it is recognized as very important by 26% of Latvian 

respondents, 18% of Estonian respondents, and 16% of Lithuanian respondents. Opposite 

evaluation, that there are not many possibilities to apply mathematical knowledge in one's 

professional activities, is expressed by 25% of Latvian respondents, 23% of Lithuanian 

respondents, and 14% of Estonian respondents (Fig.12). Evaluation of the opportunities to use 

mathematical knowledge in one's professional activities is done in scale from 1 to 5, where 

1 stands for very few or no possibilities, and 5- very many possibilities. The answers were 

summed up, then calculated the average indicator for each of the Baltic States and the average 

for all three states altogether. The statement “I have a lot of opportunities to apply my 

knowledge of mathematics in professional activities” has been evaluated in average by 3.2 in 

Estonia, by 3.0 in Latvia, by 2.9 in Lithuania, and by 3.0 in average in the Baltic States. 
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Figure 13 The distribution of respondents' answers to the statement “I have a lot of 

opportunities to apply my knowledge of mathematics in professional activities”  

in breakdown by educational groups (N = 649) 

 

Considering all Baltic States in general and analysing the answers by the level of 

respondents' education, the statement “I have a lot of opportunities to apply my knowledge of 

mathematics in professional activities” as very important mostly is evaluated by respondents in 

higher educational groups: 57% of respondents have PhD, 26% of respondents have master's 

degree, and 19% of respondents have higher education (Fig. 13). 
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Figure 14 The distribution of respondents' answers to the statement “I have a lot of 

opportunities to apply my knowledge of mathematics in professional activities” in breakdown 

by self-qualifying groups (N = 649) 

 

Considering all Baltic States in general and analysing the answers by respondents' self-

qualifying groups (Fig. 14), the statement “I have a lot of opportunities to apply my knowledge 

of mathematics in professional activities” as very important is most highly evaluated by 

employers (27%) and employees (23%). Whereas possibilities to use mathematics in one's 

professional activities are regarded as insignificant mostly by housewives (47%). 

 

How do the inhabitants of the Baltic States evaluate the potential 

values of mathematics? 

 

The study clarified how the inhabitants of the Baltic States evaluate the potential values 

of mathematics. In the first study Questionnaire A was formulated the following question: 

What do you think are the potential values of mathematics? (Please choose only one 

answer in each line and mark it). 
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Strongly 

agree 
Agree Neither Disagree 

Strongly 

disagree 

I 

don’t 

know 

Mathematics develops thinking, 

helps to make a decision in a 

particular situation, find new 

ideas 

      

Studying mathematics develops 

logical thinking, accuracy and 

concreteness of future specialists  

      

The knowledge and abilities of 

mathematics, mathematical 

thinking helped me to achieve 

more in my life 

      

Mathematical thinking helps to 

solve real world/ professional 

problems 

      

A person, who understands 

mathematics, will easily master 

most jobs that require thinking 

      

People, who understand 

mathematics well, are highly 

assessed by employers 

      

 

649 respondents have given the answers: 161 in Estonia, 239 in Latvia, and 249 in 

Lithuania.  

In the questionnaires in Latvian language there are given five variants for the answer: 

Strongly agree, Agree, Disagree, Strongly disagree, I don't know. 

In the questionnaires in Estonian, Lithuanian, Russian, and English languages there are 

given six variants for the answer: Strongly agree, Agree, Neither, Disagree, Strongly disagree, 

I don’t know. 
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Figure 15 The proportion of respondents in the Baltic States who answered to the given 

statements by “I don’t know” (N = 204) 

 

In all Baltic States the largest proportion of respondents has expressed the evaluation by 

“I don't know” for the statement “People, who understand mathematics well, are highly assessed 

by employers”, namely, in Latvia 12%, in Lithuania 8%, and in Estonia 6% (Fig.15). Whereas 

for the statement “Studying mathematics develops logical thinking, accuracy and concreteness 

of future specialists” the respondents' answer “I don't know” is the least in number. 

For further analysis were considered only those respondents who have given their 

evaluation for the given statements, i.e. there were excluded those respondents who answered 

by “I don't know”. 

Figures 16, 17, and 18 show the inhabitants' attitude toward the potential values of 

mathematics in the Baltic States – Estonia, Latvia, and Lithuania. 
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Figure 16 The distribution of the answers by the Estonian respondents to the question “What 

do you think are the potential values of mathematics?” (N = 161) 

 

In Estonia the evaluation of the six statements with “Strongly agree” or “Agree” fluctuates 

from 83% to 97% (Fig.16). The statement “Mathematics develops thinking, helps to make a 

decision in a particular situation, find new ideas” is strongly agreed or agreed by 97% of 

respondents in Estonia. The statement “Studying mathematics develops logical thinking, 

accuracy and concreteness of future specialists” is strongly agreed or agreed by 95% of 

respondents. The statement “A person, who understands mathematics, will easily master most 

jobs that require thinking” is strongly agreed or agreed by 90% of respondents. The statement 

“Mathematical thinking helps to solve real world/ professional problems” is strongly agreed or 

agreed by 90% of respondents. The statement “The knowledge and abilities of mathematics, 

mathematical thinking helped me to achieve more in my life”  is strongly agreed or agreed by 

85% of respondents, and the statement “People, who understand mathematics well, are highly 

assessed by employers”  is strongly agreed or agreed by 83% of respondents. 
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Figure 17 The distribution of the answers by the Latvian respondents to the question “What 

do you think are the potential values of mathematics?” (N = 239) 

 

In Latvia the evaluation of the six statements with “Strongly agree” or “Agree” fluctuates 

from 60% to 94% (Fig.17). The statement “Mathematics develops thinking, helps to make a 

decision in a particular situation, find new ideas” is strongly agreed or agreed by 94% of 

respondents in Latvia. The statement “Studying mathematics develops logical thinking, 

accuracy and concreteness of future specialists” is strongly agreed or agreed by 94% of 

respondents. The statement “A person, who understands mathematics, will easily master most 

jobs that require thinking” is strongly agreed or agreed by 82% of respondents. The statement 

“Mathematical thinking helps to solve real world/ professional problems” is strongly agreed or 

agreed by 76% of respondents. The statement “The knowledge and abilities of mathematics, 

mathematical thinking helped me to achieve more in my life”  is strongly agreed or agreed by 

76% of respondents, and the statement “People, who understand mathematics well, are highly 

assessed by employers”  is strongly agreed or agreed by 60% of respondents. 
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Figure 18 The distribution of the answers by the Lithuanian respondents to the question 

“What do you think are the potential values of mathematics?” (N = 249) 

 

In Lithuania the evaluation of the six statements with “Strongly agree” or “Agree” 

fluctuates from 48% to 83% (Fig.18). The statement “Mathematics develops thinking, helps to 

make a decision in a particular situation, find new ideas” is strongly agreed or agreed by 83% 

of respondents in Lithuania. The statement “Studying mathematics develops logical thinking, 

accuracy and concreteness of future specialists” is strongly agreed or agreed by 81% of 

respondents. The statement “A person, who understands mathematics, will easily master most 

jobs that require thinking” is strongly agreed or agreed by 64% of respondents. The statement 

“Mathematical thinking helps to solve real world/ professional problems” is strongly agreed or 

agreed by 59% of respondents. The statement “The knowledge and abilities of mathematics, 

mathematical thinking helped me to achieve more in my life”  is strongly agreed or agreed by 

49% of respondents, and the statement “People, who understand mathematics well, are highly 

assessed by employers”  is strongly agreed or agreed by 48% of respondents. 
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thin”; in the fourth place is the statement “Mathematical thinking helps to solve real world/ 

professional problems”; in the fifth place is the statement “The knowledge and abilities of 

mathematics, mathematical thinking helped me to achieve more in my life”; and in the sixth 

place is the statement “People, who understand mathematics well, are highly assessed by 

employers”. 

 

The evaluation of the significance of employees' mathematical 

background by employers of the Baltic States 

In the given subchapter there are analysed the respondents' answers to the Questionnaire 

B. In the first study the Questionnaire B was filled in by respondents who self-qualified as 

managers / directors of the institutions (94 questionnaires: 23 in Estonia, 44 in Latvia, and 27 in 

Lithuania). In the second study only employers were surveyed, they filled out Questionnaires 

B (135 questionnaires: 97 in Estonia, 34 in Latvia, and 4 in Lithuania). Consequently 

Questionnaires B generally were filled out by 229 respondents (120 in Estonia, 78 in Latvia, 

and 31 in Lithuania).  

The study clarified how the employers of the Baltic States evaluate the employees' 

mathematical background. 

There was formulated the question:  

Which sentence do you agree with? (Please choose only one answer in each line and mark it). 

 

 
Strongly 

agree 
Agree Disagree 

Strongly 

disagree 

I 

don’t 

know 

I appreciate people who understand 

mathematics well 
     

A person, who understands 

mathematics, will easily master most 

jobs that require thinking 

     

Employees make mistakes because of 

the lack of basic mathematical 

knowledge 

     

You notice that your employees lack 

mathematical skills 
     

When you take on a new employee 

you  prefer graduates in science 

studies 

     

 
229 respondents have given the answers to the question. 
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Questionnaire has five variants for the answers: Strongly agree, Agree, Disagree, Strongly 

disagree, I don't know. Figures 19, 20, 21, and 22 show the distribution of the respondents 

answers in the Baltic States altogether, and separately in each country: Estonia, Latvia, and 

Lithuania. (When calculating the distribution, there are excluded the respondents who gave the 

answer “I don't know”.) 

 

 
 

Figure 19 The distribution of the respondents of the Baltic States for the question “Which 

sentence do you agree with?” (N = 229) 

 

In the Baltic States in general from 66% to 91% of respondents all the statements have 

evaluated by “strongly agree” or “agree” (Fig.19). The most highly evaluated statements are “A 

person, who understands mathematics, will easily master most jobs that require thinking” (91%) 

and “I appreciate people who understand mathematics well” (90%). The statement “Employees 

make mistakes because of the lack of basic mathematical knowledge” is strongly agreed or 

agreed by 70% of respondents. The statement “When you take on a new employee you prefer 

graduates in science studies” is strongly agreed or agreed by 69% of respondents. The statement 

“You notice that your employees lack mathematical skills” is strongly agreed or agreed by 66% 

of respondents. 
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Figure 20 The distribution of Estonian respondents for the question: “Which sentence  

do you agree with?” (N = 120) 

 

In Estonia from 84% to 97% of respondents all the statements have evaluated by “strongly 

agree” or “agree” (Fig.20). The most highly evaluated statements are “A person, who 

understands mathematics, will easily master most jobs that require thinking” (98%) and “I 

appreciate people who understand mathematics well” (95%). The statement “When you take on 

a new employee you prefer graduates in science studies” is strongly agreed or agreed by 87% 

of respondents. The statement “You notice that your employees lack mathematical skills” is 

strongly agreed or agreed by 87% of respondents. The statement “Employees make mistakes 

because of the lack of basic mathematical knowledge” is strongly agreed or agreed by 84% of 

respondents.  
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Figure 21 The distribution of Latvian respondents for the question: “Which sentence  

do you agree with?” (N = 78) 

 

In Latvia from 39% to 86% of respondents all the statements have evaluated by “strongly 

agree” or “agree” (Fig.21). The most highly evaluated statements are “I appreciate people who 

understand mathematics well” (86%) and “A person, who understands mathematics, will easily 

master most jobs that require thinking” (82%). The statement “Employees make mistakes 

because of the lack of basic mathematical knowledge” is strongly agreed or agreed by 49% of 

respondents. The statement “When you take on a new employee you prefer graduates in science 

studies” is strongly agreed or agreed by 40% of respondents. The statement “You notice that 

your employees lack mathematical skills” is strongly agreed or agreed by 39% of respondents.  
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Figure 22 The distribution of Lithuanian respondents for the question:  

“Which sentence do you agree with?” (N = 31) 

 

In Lithuania from 52% to 90% of respondents all the statements have evaluated by 

“strongly agree” or “agree” (Fig.22). The most highly evaluated statements are “I appreciate 

people who understand mathematics well” (90%) and “A person, who understands 

mathematics, will easily master most jobs that require thinking” (87%). The statement 

“Employees make mistakes because of the lack of basic mathematical knowledge” is strongly 

agreed or agreed by 63% of respondents. The statement “When you take on a new employee 

you prefer graduates in science studies” is strongly agreed or agreed by 55% of respondents. 

The statement “You notice that your employees lack mathematical skills” is strongly agreed or 

agreed by 52% of respondents.  

 

The answers to the Questionnaire B questions were studied according to the institution's 

legal status. The employer's Questionnaire B in general has been filled out by 99 representatives 

of private companies (in Estonia 34, in Latvia 48, in Lithuania 17); by 78 representatives of 

state institutions (in Estonia 56, in Latvia 13, in Lithuania 8), and 43 publicly derived persons 

(in Estonia 30, in Latvia 10, in Lithuania 3). Figures 23, 24, and 25 show the distribution of 

respondents' answers by private companies, by state institutions, and by publicly derived 

persons. 
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Figure 23 The distribution of the answers for the question: “Which sentence do you agree 

with?” by the respondents from private companies in the Baltic States (N = 99) 

 

In private companies from 53% to 89% of respondents all the statements have evaluated 

by “strongly agree” or “agree” (Fig.23). The most highly evaluated statements are “I appreciate 

people who understand mathematics well” (89%) and “A person, who understands 

mathematics, will easily master most jobs that require thinking” (87%). The statement 

“Employees make mistakes because of the lack of basic mathematical knowledge” is strongly 

agreed or agreed by 65% of respondents. The statement “When you take on a new employee 

you prefer graduates in science studies” is strongly agreed or agreed by 55% of respondents. 

The statement “You notice that your employees lack mathematical skills” is strongly agreed or 

agreed by 53% of respondents.  
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Figure 24 The distribution of the answers for the question: “Which sentence do you agree 

with?” by the respondents from state institutions in the Baltic States (N = 78) 

 

In state institutions from 81% to 96% of respondents all the statements have evaluated by 

“strongly agree” or “agree” (Fig.24). The most highly evaluated statements are “I appreciate 

people who understand mathematics well” (96%) and “A person, who understands 

mathematics, will easily master most jobs that require thinking” (96%). The statement “You 

notice that your employees lack mathematical skills” is strongly agreed or agreed by 85% of 

respondents. The statement “When you take on a new employee you prefer graduates in science 

studies” is strongly agreed or agreed by 82% of respondents. The statement “Employees make 

mistakes because of the lack of basic mathematical knowledge” is strongly agreed or agreed by 

81% of respondents.  
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Figure 25 The distribution of the answers for the question: “Which sentence do you agree 

with?” by the publicly derived persons in the Baltic States (N = 43) 

 

From 72% to 93% of respondents of publicly derived persons have evaluated all the 

statements by “strongly agree” or “agree” (Fig.25). The most highly evaluated statements are 

“I appreciate people who understand mathematics well” (93%) and “A person, who understands 

mathematics, will easily master most jobs that require thinking” (92%). The statement “When 

you take on a new employee you prefer graduates in science studies” is strongly agreed or 

agreed by 86% of respondents. The statement “You notice that your employees lack 

mathematical skills” is strongly agreed or agreed by 74% of respondents. The statement 

“Employees make mistakes because of the lack of basic mathematical knowledge” is strongly 

agreed or agreed by 72% of respondents.  

Conclusions 

On the basis of the circle of surveyed people it is possible to make the following 

conclusions. 

In all Baltic States respondents highly value the role of mathematical knowledge in their 

everyday life. More than 60% of respondents in all Baltic States answer that mathematical 

knowledge influences their everyday life. The similarity in the structure of the answers testifies 

the validity of the obtained conclusion. Most of all the mathematical knowledge influences the 
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everyday life of respondents from higher educational groups. Moreover, the higher the 

educational group (higher education, Mg, Ph.D.) the more the mathematical knowledge 

influences the everyday life of the respondent. The fact that mathematical knowledge gives 

advantage on labour market most often is pointed out by the respondents with Ph.D. 

The study of the Baltic States inhabitants' attitude toward the potential values of 

mathematics testifies that in all three Baltic States the statements are ranked similarly by the 

respondents (although the proportion of respondents differs). In the first place is the statement: 

“Mathematics develops thinking, helps to make a decision in a particular situation, find new 

ideas”. In the second place is the statement: “Studying mathematics develops logical thinking, 

accuracy and concreteness of future specialists”. In the third place is the statement: “A person, 

who understands mathematics, will easily master most jobs that require thinking”. In the fourth 

place is the statement: “Mathematical thinking helps to solve real world/ professional 

problems”. In the fifth place is the statement: “The knowledge and abilities of mathematics, 

mathematical thinking helped me to achieve more in my life”. In the sixth place is the statement: 

“People, who understand mathematics well, are highly assessed by employers”.  

Evaluating the significance of the employees' mathematical background, the employers 

in both in the Baltic States in general and in each country separately (in Estonia, Latvia, and 

Lithuania) especially emphasize two statements: “I appreciate people who understand 

mathematics well”, and “A person, who understands mathematics, will easily master most jobs 

that require thinking”. Let us note that exactly the same two statements as the most significant 

recognize the employers – the representatives of private companies, state institutions, and 

publicly derived persons.  

The study approves the truth of UNESCO statement that mathematical education is the 

benefit that every human being has rights to whatever is its nationality, gender, status, or 

occupation. 
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ANNEX NO.1 

 
Employers questionnaire    
 

 

1. Your institution's legal status: 

a) private company 

b) state institution 

c) public 

d) other ... 

 

2. What is your company / institution's profile? 

a) Architecture 

b) Biophysics, Biochemistry 

c) Forestry 

d) Constructions 

e) Computer science, Informational technologies 

f) Manufacturing 

g) Electronics 

h) Engineering  

i) Economics, Banking 

j) Services, sales,, business 

k) Public administration 

l) Environment 

m) Food Industry 

n) Medicine 

o) Agriculture 

p) Education 

q) Other …………….. 
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3. What is your company / institution's size? 

a) 1 -25 employees 

b) 25 -50 employees 

c) 50 -100 employees 

d) More than 100 employees 

 

4. Is your employees' professional competence is sufficient? 

a) No 

b) Yes  

c) I have not thought about it 

d) Other ………………………………………………. 

 

5. How your employees improve their professional competence? 

a) Training are organized in the workplace according to the needs of the company / 

institution 

b) Company / institution pays for employees' professional development, sending staff to 

the relevant courses, training, etc. 

c) Professional development of employees is their own responsibility 

d) We hire only competent personnel 

e) Other …. 

 

6.  

Please evaluate the mathematics knowledge level 

what is needed for your company / institution's 

employees!  

Please mark it in the scale from 1 to 10, where 1 – is 

not required and 10 – very high: all processes are 

based on the mathematical modelling / calculations 

/ etc. 

1 2 3 4 5 6 7 8 9 10 

 

If answer from 1 to 6 go to question 7.a)  

If answer from 7 to 10 7. b) 
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7. a)   

Mark those fields of the deeper knowledge of mathematics that are needed for 

the specialists of your field to accomplish their professional activities successfully 

(you can mark several topics): 

a) Excel usage in the different calculations 

b) Grouping of the data 

c) The tasks on the calculation of percentages, averages and/ or errors 

d) Estimation of statistical relations 

e) Statistical methods of the data analysis 

f) Graphical representation of the data and etc 

g) Market analysis - computing a demand and supply balance etc. 

h) The calculation of area and volume 

i) Approximate calculation 

j) Probability theory 

k) Others. Fill in................................................. 

l) I don’t know 

 

7. b)   

Mark those fields of the deeper knowledge of mathematics that are needed for 

the specialists of your field to accomplish their professional activities successfully 

(you can mark several topics):  

Geometry and trigonometry, analytic geometry (geometrical relationships and 

structures area and volume calculation) 

○ 

Vector algebra and linear systems, the operations with data matrixes (computing a 

demand and supply balance, making a balanced production plan, identifying the 

productivity of the economic system and etc.) 

○ 

Mathematical logic (operations with predicates, Boole‘s algebra, predicate logic and 

etc.) 

○ 

Discrete mathematics (combinatorics, algorithm tasks, graph theory, cryptography 

and etc.) 

○ 

Differential calculation (approximate calculation, computing of minimum and 

maximum value, analysis of process fluctuation: computing of speed, acceleration, 

gradient and the rate of the developing business profitability at a particular time and 

etc.) 

○ 

Integral calculations (the calculation of the length of curve arc, surface area, spin 

capacity, work of variable power, the coordinates of heterogeneous beam mass 

centre, flat figure at a static and moment of inertia, the power of liquid pressure,  the 

body at the moment of inertia and etc) 

○ 
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Differential equations (processes causal description in a particular moment or point 

in time etc.) 

○ 

Probability theory (computing of the most presumptive events, doing the tasks on 

insurance, mass service, quality and control, automated management systems and 

etc.) 

○ 

The application of mass service theories (the mathematical modelling and 

optimization of administration of clients flow service and etc.) 

○ 

Descriptive statistics (grouping of the data, the tasks on the calculation of 

percentages, averages, and errors, estimation of statistical relations, graphical 

representation of the data and etc ) 

○ 

Inductive statistics (application of the sampling method, computing of confidence 

intervals, testing of the statistical hypotheses, time series studies and etc.) 

○ 

Multi-dimensional statistical analysis (correlation and regression analysis, factor 

analysis, cluster analysis, etc.) 

○ 

Operations research. Linear and nonlinear programming. Net planning (the 

description of a situation by the equations and inequalities systems and analysis of 

them, the tasks of productivity, recourse administration, logistics, transport, the tasks 

solutions of the integrated jobs planning and etc.) 

○ 

Decision-making in the uncertainty, certainty and risk conditions (the modelling of 

the choice of decision alternatives by the mathematical evaluation of the conditions 

and etc.) 

○ 

The elements of betting theory (the mathematical modelling of decision making when 

the acting persons/group has conflicting aims and etc.) 

○ 

Others. Fill in................................................. ○ 

I don’t know ○ 

 

 

8.  Which sentence do you agree with? (Please choose only one answer in each line and 

mark it). 

 

 
Strongly 

agree 
Agree Disagree 

Strongly 

disagree 

I 

don’t 

know 

I appreciate people who understand 

mathematics well 

     

A person, who understands 

mathematics, will easily master 

most jobs that require thinking 

     

Employees make mistakes because 

of the lack of basic mathematical 

knowledge 

     

You notice that your employees 

lack of mathematical skills 

     

When you take on a new employee 

you  prefer graduates in science 

studies 
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9. In your opinion, how could be improved competence in mathematics (Please 

choose only one answer in each line and mark it) 

 
Strongly 

agree 
Agree Disagree 

Strongly 

disagree 

I 

don’t 

know 

I would like to organize a training in 

mathematics in the workplace 

     

I would like to collaborate with 

educational institutions providing  

services of mathematical 

competence development for adults 

     

I would like my employees learn 

mathematics independently 

     

I think there should be a network of 

educational institutions, offering 

adults the opportunity to learn 

mathematics 

     

I think the staff has to  implement 

self-learning and develop its 

mathematical competence 

     

 

10. Your proposals – how to improve / disseminate mathematics competence in society? 

 

……………………………………………………………………. 

……………………………………………………………………. 

………………………………………………………………………. 

 

If you are willing to receive the survey results or if you are interested in taking part in 

other project activities, please write your e-mail here:  

 

 

 

We are grateful for your collaboration! 
 

 

 

This Project has been funded with support from Nordplus Programme. This publication 

reflects the views only of the authors, and the Nordic Council of Ministers cannot be held 

responsible for any use which may be made of the information contained herein. 
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ANNEX NO.2. 

 

 

 
EMPLOYEES QUESTIONNAIRE 

 

1. Gender Female Male 

2. Age 
Younger 

than 18 
18-25 26-30 31-40 41-50 51-60 

61 and 

older 

3. Place of 

residence 
Rural Small town Medium City 

4. When did 

you graduate 

from the last 

education 

institution? 

1-5 years ago 5-10 years ago 10-20 years ago 
More than 20 

years ago 

5. Which one 

of the 

following best 

describes you? 

Company 

/ 

departme

nt 

manager 

Employer Employee 
Self-

employed 

Unemploy

ed 
Student 

House

wife 

etc. 

 

If company/ department manager, go to the  employers questionnaire 

If other, continue 

 

Educat

ional 

level 

Basic Secondary Professional 
Higher 

education 

Master's 

degree 
PhD 

 
If Higher education, Master's degree or PhD, go 

to question No. 7. a) 

 

If Basic, Secondary or Professional education, 

go to question No. 7. b) 

 

1. a)  What is your main field of 

expertise (you can choose more than one 

answer)? 

o Services , sales, business 

o Entrepreneurship 

o Education 

o Art / Humanities 

o Medicine 

o Engineering 

o Computer science 

7. b)  Your professional field of 

occupation (if at present you are not 

employed, then the field of education)? 

o Crafts 

o Carpentry 

o Tourism 

o Agriculture 

o Information technology 

o Culture 

o Health and health protection 
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o Technology 

o Design 

o Social science 

o Public administration 

o Human resources 

o Natural sciences 

o Other …………….. 

 

 

o Food, household and guest 

service tag 

o Transport services 

o Modelling, sewing 

o Hairdresser 

o Seller 

o …….  services (please identify 

which services) 

o Other (please specify) … 

8.a) Please mark what knowledge of 

mathematics are needed for the specialists of 

your field (you can mark several topics): 

m) Excel usage in the different 

calculations 

n) Grouping of the data 

o) The tasks on the calculation of 

percentages, averages and/ or errors 

p) Estimation of statistical relations 

q) Statistical methods of the data 

analysis 

r) Graphical representation of the 

data and etc 

s) Market analysis - computing a 

demand and supply balance etc. 

t) The calculation of area and 

volume 

u) Approximate calculation 

v) Probability theory 

w) Others. Fill 

in................................................. 

x) I don’t know 

 

8.b) see below 

  

 

8. b) Please mark what knowledge of mathematics are needed for the specialists of 

your field (you can mark several topics): 

 

Field of mathematics 
 

Geometry and trigonometry, analytic geometry (geometrical relationships and 

structures area and volume calculation) 

○ 

Vector algebra and linear systems, the operations with data matrixes (computing a 

demand and supply balance, making a balanced production plan, identifying the 

productivity of the economic system and etc.) 

○ 

Mathematical logic (operations with predicates, Boole‘s algebra, predicate logic 

and etc.) 

○ 

Discrete mathematics (combinatorics, algorithm tasks, graph theory, cryptography 

and etc.) 

○ 
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Field of mathematics 
 

Differential calculation (approximate calculation, computing of minimum and 

maximum value, analysis of process fluctuation: computing of speed, acceleration, 

gradient and the rate of the developing business profitability at a particular time 

and etc.) 

○ 

Integral calculations (the calculation of the length of curve arc, surface area, spin 

capacity, work of variable power, the coordinates of heterogeneous beam mass 

centre, flat figure at a static and moment of inertia, the power of liquid pressure,  

the body at the moment of inertia and etc) 

○ 

Differential equations (processes causal description in a particular moment or point 

in time etc.) 

○ 

Probability theory (computing of the most presumptive events, doing the tasks on 

insurance, mass service, quality and control, automated management systems and 

etc.) 

○ 

The application of mass service theories (the mathematical modelling and 

optimization of administration of clients flow service and etc.) 

○ 

Descriptive statistics (grouping of the data, the tasks on the calculation of 

percentages, averages, and errors, estimation of statistical relations, graphical 

representation of the data and etc ) 

○ 

Inductive statistics (application of the sampling method, computing of confidence 

intervals, testing of the statistical hypotheses, time series studies and etc.) 

○ 

Multi-dimensional statistical analysis (correlation and regression analysis, factor 

analysis, cluster analysis, etc.) 

○ 

Operations research. Linear and nonlinear programming. Net planning (the 

description of a situation by the equations and inequalities systems and analysis of 

them, the tasks of productivity, recourse administration, logistics, transport, the 

tasks solutions of the integrated jobs planning and etc.) 

○ 

Decision-making in the uncertainty, certainty and risk conditions (the modelling of 

the choice of decision alternatives by the mathematical evaluation of the conditions 

and etc.) 

○ 

The elements of betting theory (the mathematical modelling of decision making 

when the acting persons/group has conflicting aims and etc.) 

○ 

Others. Fill in................................................. ○ 

I don’t know ○ 

 

9. Do you work in the professional field, in which was acquired education? 

o Yes 

o No 

o Other…. 

 

10. How do you value your basic competence in mathematics? 

a) Strong 

b) Good 

c) Satisfied 

d) Poor 

 

11. What is your mathematics learning experience? (you can choose more than one answer) 

a) Mathematics have always been my favourite subject 

b) Mathematics, which I studied at school (university, college, high / professional 

school …), could have been more complicated. 
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c) I do not like mathematics 

d) I did not understand most mathematical concepts that I studied 

e) Your comments ….. 

 

 

12. How do you consider – are you able to decide mathematics task, if you are given proper 

theme description and formulas?  

a) Yes  

b) No 

c) Not confident 

d) Other …….. 

 

13. Does mathematics knowledge influence your everyday life? 

- No 

- Yes  

- Your comments ………………………………………………. 

 

14. Which mathematics elements do you use at work or home? 

- Economics calculations 

- Finances 

- Drawings, schemas, tables 

- Other ………………. 

 

15. Do you see needs in mathematics knowledge in modern labour market conditions? 

- See (which?) …………….. 

- Do not see 

- Do not know  

- Your comments……………………………. 

 

16. Please evaluate the role of mathematics in your professional work in the scale from 1 to 

5, where 1 - insignificant, 5 - very important: 

 

In my work is only done some arithmetic 

operations or count percentage 
1 2 3 4 5 

Mathematics is widely used in my 

professional activities 
1 2 3 4 5 

I have a lot of opportunities to apply my 

knowledge of mathematics in professional 

activities 

1 2 3 4 5 
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17. What do you think are the potential values of mathematics? (Please choose only one 

answer in each line and mark it). 

 

 
Strongly 

agree 
Agree Neither Disagree 

Strongly 

disagree 

I 

don’t 

know 

Mathematics develops thinking, 

helps to make a decision in a 

particular situation, find new 

ideas 

      

Studying mathematics develops 

logical thinking, accuracy and 

concreteness of future 

specialists  

      

The knowledge and abilities of 

mathematics, mathematical 

thinking helped me to achieve 

more in my life 

      

Mathematical thinking helps to 

solve real world/ professional 

problems 

      

A person, who understands 

mathematics, will easily master 

most jobs that require thinking 

      

People, who understand 

mathematics well, are highly 

assessed by employers 

      

 

18. Does the place you live in (or work) provide an opportunity to improve competence in 

mathematics? 

a) Yes 

b) No 

c)  I don’t know 

d) Your comments ……………………………………………… 

 

19. Would you like to improve your mathematics knowledge / skills? 

a) Yes 

b) No 

c) Your comments ……………………………………………… 

 

If YES go to the question no. 20 

If NO go to question no. 23. 

 

20. What could be motivation for you to improve your mathematics knowledge / skills? 

a) Better paid work  / career opportunities at work / other occupation area 

b) Entrepreneurship 

c) Personal development  

d) Your comments ………………. 

 

21. Which type of mathematical further training do you prefer? 

a) Courses organized by the employer in the workplace 
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b) Courses in an adult education institutions on mathematics application how to solve the 

practical problems of my professional field  

c) Courses on the use of mathematics in the household, budget planning and management 

d) Courses on financial calculations 

e) Courses on Excel usage in the different calculations 

f) Courses on mathematical and / or statistical modelling 

g) Other (please identify) __________________________. 

 

22. Which sentence do you agree with? 

a) I prefer learning face to face with a teacher 

b) I prefer learning in a group 

c) I prefer learning by myself 

d) I prefer e-learning 

e) other … 

 

23. If mathematics courses would be organized free of charge, do you agree to attend 

them? 

- Yes 

- No 

- Your comments……………………………………… 

 

 

24. Your proposals – how to improve / disseminate mathematics competence in society? 

 

……………………………………………………………………. 

……………………………………………………………………. 

………………………………………………………………………. 

 

If you are willing to receive the survey results or if you are interested in taking part in 

other project activities or attend courses on mathematics competence improvement, please write 

your e-mail here:  

 

 

 

We are grateful for your collaboration! 
 

 

This Project has been funded with support from Nordplus Programme. This publication 

reflects the views only of the authors, and the Nordic Council of Ministers cannot be held 

responsible for any use which may be made of the information contained herein. 

 

 

 

 


