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Abstract—Learning the basics of financial computation to improve finan-
cial literacy of students in school mathematics is not enough to deepen modern
economic knowledge and its correct application in life practice, which requires
a more comprehensive view of the process of teaching mathematics. The pur-
pose of the research — to prepare a teaching guide during the process of studying
mathematics in high school on the formation of financial literacy skills. Re-
search methods - expertise and pedagogical experiment, theoretical, methodical
and mathematical analysis of educational and methodical complexes and manu-
als, textbooks used in schools of the country, scientific and theoretical prob-
lems, philosophical, psychological and pedagogical, methodical and mathemati-
cal literature aimed at teaching the basics of financial literacy in mathematics
classes. Results - methods of teaching the basics of financial statements in
mathematics lessons in high school will increase not only students' knowledge
of mathematics, but also the level of knowledge about financial calculations and
their interest in learning and their ability to read, the quality of knowledge ac-
quisition and their ability to increase their financial literacy. The results of the
study can be used to train future mathematics teachers in secondary schools and
higher education institutions, to improve the teaching content and methodology
of mathematics, and to improve the professional development of teachers.
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1 Introduction

1.1  Relevance of the study

Financial literacy is the main tool against poverty, one of the ways to reduce eco-
nomic risks in the country [1].

Financial literacy as an economic category is currently an object of study for do-
mestic and foreign researchers. The urgency of the problem of improving financial
literacy has led to the fact that in modern scientific literature there are different defini-
tions of this concept [2-5]. In analyzing the content of the concept and the different
approaches to its definition, we conclude that, in the broadest sense, financial literacy
can be defined as the ability to use financial knowledge and skills to make informed
decisions and take effective action on financial resources to ensure one's own well-
being and financial security.

Much attention is paid to recent research and development aimed at improving fi-
nancial literacy to prevent financial illiteracy [6-7].

It should be noted that financial literacy can be formed not only when studying the
course of economics, the basics of financial analysis in the process of pre-profile and
professional training of students, but also on the basis of a separate set of subjects
studied in a secondary school. It should be noted that in this case, mathematics has a
special role to play, as it provides the basic apparatus for describing, modeling and
forecasting various phenomena in economics and finance [8].

A.Lusardi noted in his article that in the modern world financial literacy should be
considered as important as basic literacy, without it people and societies cannot fully
develop their potential [9].

The authors [10] in their research aimed to determine the presence of a basic struc-
ture that explains the knowledge on the topics of income, money management, sav-
ings and investments, expenses and loans for students of higher education institutions.

Kazakhstan’s education system, through the creation of a new education system in
the Republic, has embarked on a course of introduction to international standards of
education. This, in turn, is associated with significant changes in the theory of peda-
gogy and educational process, in particular, the paradigm of education has changed,
the content of the educational process has been updated, a new view has appeared,
and new relationships have emerged.

In order to introduce the world standards of education, Kazakhstan participates in
the International PISA research, where the results of the obtained knowledge of 15-
year-old students are evaluated in three directions: “Natural literacy”, “Mathematical
literacy” and “Educational literacy”.

The tasks of this study are aimed at the application of knowledge obtained in sec-
ondary school in everyday life, in particular, for the correct analysis of problems with
different ways of solving them in a logical form, making the right decisions, it will
help the younger generation to find the right way out of various situations encoun-
tered in life.
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1.2 Literature review

A special edition of HsiaoChing, She and others entitled “Science and Mathematics
Literacy” states that in order to improve learning in schools, a PISA programme has
been developed, the composition and results of which, beyond official calculations,
are helping the process of teaching mathematics to students, while at the same time
improving the education system of the world and individual countries [11].

According to research by the Organisation for Economic Co-operation and Devel-
opment (OECD), PISA is the basis for assessing mathematical literacy. Today’s world
uses mathematical knowledge to correctly solve problems in everyday life and to
determine its practical, applied direction, on the basis of which it is possible to form
attitudes to learning and studying mathematics [12].

One of the modern requirements to the results of the knowledge acquired by stu-
dents is to skillfully set important responsibilities for them in adult life and to master
the knowledge gained so that they can make the right decisions. In the process of
studying various sections of mathematics, the student must understand why he or she
will need this subject, how the concepts studied are related to important problems of
practical activity.

One of the most important problems in the education system is the resolution of the
contradictions between theory and practice in the course of improving the quality of
knowledge acquired by students [13].

Mathematical literacy is the use of mathematics and extracurricular activities in the
subject in everyday practice, in the study of specific problems and in finding solutions
to them [14].

Many scientists have been involved in practical and applied mathematics applica-
tions. These scientists considered the use of mathematical apparatus, the addition of
teaching methods and the content of school mathematics courses to practical tasks in
order to solve problems related to strengthening the applied field of mathematical
knowledge, mainly, to solve problems arising in each branch of science and applied in
different spheres of human activity [15-17].

Solving practical problems in mathematics lessons in primary school helps to build
financial literacy among students. In his opinion, the sooner students are taught finan-
cial knowledge, the sooner they will make the right financial decisions related to their
own financial resources.

Therefore, in order to develop students’ mathematical literacy by teaching applied
mathematics and linking its practical orientation to everyday real life, we need to
broaden students' horizons.

Mathematics is the most popular course that is considered to implement financial
education goals, probably due to the established positive association and theoretical
connectedness between financial literacy and mathematical skills[18-19].

The subject of mathematics is undoubtedly a link between financial and mathemat-
ical literacy and practical problems in real life [20].

As noted above, mathematics has great potential in organizing a learning process
focused on improving financial literacy among students. These opportunities can be
realized in two directions: first, by expanding the content of educational material in
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the basic training of students, and second, by organizing additional classes aimed at
solving the problem. The first of these directions can be realized through the inclusion
of small sections (paragraphs) in the courses, which demonstrate the application of the
mathematical apparatus in the economy. Such sections will allow students to see the
relationship between economics and mathematics, as well as to expand their financial
and economic knowledge. The second direction is related to the creation of elective
courses in mathematics, which demonstrate the applied capabilities of mathematics in
solving financial and economic problems. Such courses are aimed, on the one hand, at
realization of the basic task of formation of financial literacy of students, on the other
hand, at expansion and deepening of knowledge of students on separate sections of
mathematics.

The analysis of scientific sources on the studied topic shows that the field of finan-
cial computing is one of the main areas of applied mathematics. Fundamentals of
financial calculation of the conditions for their implementation in mathematics at
school fully comply with modern requirements. The technology of teaching the basics
of financial computing was first developed in high school in mathematics.

The development of the design of the multi-level content of the course on the ba-
sics of financial computing in the context of professional education for high school
students is based on the following: a) the demand and, at the same time, the differen-
tiation in the interests, needs and capabilities of students of different profiles for the
development of elements of financial computing; b) the need to saturate the content of
specialized mathematics education for high school students with elements of financial
calculations related to various payments, taxes, lending, insurance and other financial
transactions, since in modern conditions the financial and economic literacy of every
person becomes one of his competency-based characteristics, as in everyday life,
directed on the formation and development in students of ways of independent activi-
ty in mastering the content of mathematics applications in areas of financial compu-
ting.

The basics of financial computing in the context of specialized education for high
school students in mathematics consists of three stages while designing the multi-
level content of the course: preparatory, construction and evaluation. At the preparato-
ry stage, the preferences of students of different profiles to issues related to the field
of financial computing are studied, the principles of selecting the content of tasks for
financial computing are determined, methods, organization and training methods are
selected to implement a personal-activity approach. At the design stage, a multi-level
content is structured courses on increasing difficulty levels of elective, elective, or
special courses which were focused on the cognitive interest of high school students
in the field of financial accounting. At the assessment stage, it is expressed in reflec-
tive activity related to the analysis, examination and correction of the design process
of the multi-level content of the introductory course in financial mathematics at the
senior level of general education.
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2 Materials and Methods

2.1  Research methods and steps

The study developed the target, substantive and procedural components of the
methodology for specialized mathematics education in the context of the implementa-
tion of the multilevel content of its applications in the field of financial computing.

Active forms were used on the forms of organizing the multi-level content of the
course “Fundamentals of Financial Computing” in senior classes of educational insti-
tutions, i.e. “teaching methods, when using in which the educational activity is crea-
tive, cognitive interest and creative thinking are formed” These include, in particular,
such as project methods, problem, game, heuristic, modular, critical situations, etc.
[21].

Graded learning methods were used to achieve a consistent assessment of learning
goals across levels of convenient learning that organizes student interest and motiva-
tion. Differentiated teaching is one way of optimizing the learning process and elimi-
nating gaps in knowledge [22]. Differentiated learning is the presentation of tasks for
students at several levels and the assessment of their learning outcomes. In the for-
mation of students' financial literacy through teaching the basics of financial calculus,
the Bloom taxonomy was used in each lesson.

Experimental work to evaluate the effectiveness of specialized mathematics teach-
ing methods in the implementation of multilevel contents of applied mathematics in
the field of financial accounting, the Daryn School of N.Ondasynov in Turkestan,
Turkestan Region, schools Nel5, Ne23 inTurkestan, Kentau for gifted children. Daryn
School was acquired. The main purpose of the experiment definition phase was to
investigate and analyze the pedagogical experience of developing senior students'
practical skills in financial accounting.

We conducted a survey to determine the expression of interest (life, professional,
educational) of the students who decided to continue their education at the upper sec-
ondary. The diagnostics show that there is a differentiation between the interests and
the needs of students in financial, credit and insurance transactions. But overall, the
survey points to the fact that the course, in which we apply mathematics in the field of
financial accounting, is very relevant, important, and always in demand among the
majority of students. Thus, the personal (designer) and social (students and their par-
ents) needs of the introductory course of financial accounting are the same and require
the design of upper secondary school students.

2.2 Experimental base and study participants

At the beginning of the experiment, in 2016/2017 academic year, diagnostic work
was carried out, which included tasks of financial and economic content. The results
of its implementation by 192 students were used to identify the initial level of skills of
high school students in the field of practical applications of school mathematics
course related to financial calculations. In carrying out the control work, pupils could
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receive a maximum of 12 points (the 1st task was assessed as 2 points, the 2nd and
3rd tasks as 3 points, and the 4th task as 4 points). If a solution algorithm was correct-
ly composed in the task, but a computational error was made, the grade was reduced
by 1 point.

3 Results

3.1  Structure and content of the course "Fundamentals of Financial
Computing™.

Financial relations in modern society permeate all spheres of human activity. The
ability to intelligently conduct analysis, compare various financial situations, calculate
income and loss in a certain situation is necessary for today every modern person.

In conditions of profile training it assumes saturation of the content of a school
mathematics course with its applications arising in various spheres of human activity,
taking into account specificity of developed profile directions, and also interests, apti-
tudes and possibilities of pupils that allows to solve problems of individualization of
educational process to a fuller extent[23].

The target component of a technique of profile training of mathematics in the con-
ditions of realizable level content of an introductory course of financial calculations in
profile training is characterized by target installation of deepening and expansion at
pupils of different profiles of representations about applied value of mathematics in
sphere of financial relations, the differentiated content on increasing levels of com-
plexity A, B and C.

In this regard, the "Fundamentals of Financial Computing" course sets objectives
for each level.

At level A:

e Educational: formation of ideas on the application of theoretical knowledge in
mathematics in the study of new concepts related to economic problems of a cer-
tain type, mastering the methods of financial calculations and application of the ac-
quired knowledge in everyday life;

o Developing: improving the level of computing skills and algorithmic culture, de-
velopment of verbal and logical thinking, creative, educational and research abili-
ties at the level necessary in everyday life;

o Educational: development of social traits of the student's individuality, education of
an active life position, self-confidence, personal attitude to the material under study
through acquaintance with the fields of activity of society in which financial com-
putations are used.

At level B:

e Educational: formation of ideas on the application of theoretical knowledge in
mathematics in the study of new concepts related to the economic problems of a
certain type, mastering the basics of financial calculations for the application of the
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received knowledge in everyday life and continuing further education related to the
economic content;

o Developing: raising the level of computing skills and algorithmic culture, devel-
opment of verbal and logical thinking, creative, research abilities at the level nec-
essary in professional activity connected with economic specialties;

o Educational: development of social traits of the student's individuality, cultivating
an active life position, self-confidence through tasks of financial content, under-
standing the importance of mathematical knowledge in the activity of a specialist
with economic education.

At level C:

o Educational: formation of ideas about the means of modeling economic processes
related to financial operations, mastering mathematical knowledge and skills in the
analysis and study of financial situations;

o Development: improving the level of computer skills and algorithmic culture, de-
velopment of verbal and logical thinking, creative, research and development abili-
ties at the level necessary for continuing education in the chosen profile direction;

o Educational: development of social traits of the student's individuality, education of
active life position, self-confidence, development of interest in mathematics
through the application of theoretical knowledge, interpretation of their practical
significance in financial, credit and insurance operations.

The content component is characterized by differentiation of the content of the
course "Fundamentals of Financial Computing" by increasing levels of complexity.

At the design stage the multilevel content of the course is structured by increasing
levels of complexity.

Level A is focused on obtaining knowledge and skills to use them in life activities
and is designed for students who want to satisfy their cognitive interests in the subject
area in question. The content line of the course - overview (introductory), form of
training - optional course.

Level B is oriented to gaining knowledge and skills to use in practice, to study the
subject area in higher education institutions. Its content is related to strengthening the
economic component of the course, while the form of study is an elective course.

Level C is oriented to obtaining knowledge and skills for direct use in professional
activity and successful study of related disciplines of specialization in higher educa-
tion institutions. The content of the course is related to strengthening the mathemati-
cal component of the course, while the form of study is a special course.

Presence of transitional levels A-B and B-C is caused by necessity of creation of
conditions for realization of needs and possibilities of separate categories of students
in the course of studying the given course. Thus, all categories of students studying at
the senior level of general education will have the opportunity to get equal access to
the study of financial mathematics, and in accordance with their capabilities, aptitudes
and needs.

All of this is directly related to the issue addressed in the course "Fundamentals of
Financial Computing"”, a practical guide for teaching students to resolve issues related
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to financial management in specific life situations. In this course, students learn about
the different types and types of interest, methods of calculating credit transactions,
with the financial world, with the assessment of accrued amounts from inflation ac-
counting and interest-bearing tax for a given period, get an initial concept related to
such an important social issue.

The content of this course can be varied taking into account the aptitudes, interests
and level of readiness of students, which makes it possible to use it to introduce an
optional course in general education classes, elective courses in profile classes, spe-
cial courses in natural and mathematical classes.

The course is designed for students in grades 10-11 of general education institu-
tions. The scope of the course depends on the level of its study and is designed for an
elective course - 34 hours, for elective courses - 68 hours, special courses - 02 hours. \

The methodological goals of the course "Fundamentals of Financial Computation™
are to develop interest in the subject, intellect, logic of thinking; to expand students'
knowledge in economics and mathematics; to form initial skills of solving life situa-
tions of economic character; to show the need for mathematics as an academic disci-
pline; to help students to decide on future career choice, hanging mathematical, com-
puter and financial literacy.

In the course of our theoretical analysis and practical testing of the possibilities of
multi-level content of the course "Fundamentals of Financial Computing” in high
schools of general education institutions it was found that the dominant methods of
teaching in these conditions are active methods, i.e. methods of teaching, in the use of
which the educational activity is creative, formed cognitive interest and creative
thinking.

The model of interactive learning includes modeling of life situations, use of role-
playing games, joint problem solving. In the process of learning, limits the specificity
of any participant or idea (in particular, paying attention only to successful students).
It teaches humanity and a democratic approach to this model.

3.2  Methods of forming financial literacy by studying the course of basics of
financial calculations

The importance of interactive methods is very high in the formation of creative ac-
tions that increase the interest of students in the lessons.

At the same time, by means of training students in specialized subjects, preparation
for the choice of a future profession is carried out, passing of financial calculations on
a school mathematics course will not only help students to master the theory, but also
will give the chance to gain valuable experience at their application in practice. This,
in turn, is a natural reason for expanding the use of mathematical knowledge to solve
financial problems in practice and in real life.

One of the necessary conditions for implementing the principles of training is to
provide motivation for all training activities. This will help students to master the
skills of the future profession and will show the important need for new lessons for
the implementation of their own future.
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Motivation is necessary for teachers of mathematics both to know the subject mat-
ter of mathematics in general and to form their methodological views, because, in
addition to providing students with quality knowledge, teachers must manage the
learning process [24-25]. To do this, teachers need to know how to motivate students.
Therefore, before introducing new terms, teachers need to explain the nature of educa-
tion in these terms, b ased on numerous case studies.

Case studies are innovative learning methods that use facts, evidence, real-life in-
formation from a briefcase, cassette, and stand to provide a specific professional solu-
tion to a problem that they discuss and solve.

Case-stage: by examining the situation described, students identify the problem,
small groups present concrete ways of solving it, and each group comes to its own
solution through discussion and exchange of opinions. The groups, in the presence of
the teacher, will try to prove the correctness of their own solution to the problem. It is
not necessary to come to one common solution at the end of the discussion.

Planning is the initial preparatory step to achieve a specific goal. If educational
planning is the definition of a goal and the ways to achieve it, then the educational
methods are the measures taken to overcome the emerging problems on the way to the
goal.

Planning is carried out by solving five main problems. This: What is the science?
When will | learn? For what purpose will | learn? How will I learn? Where will |
learn?

At present, the main goal of the education system is to train a specialist who is
ready to compete. School is a learning environment, and the heart is the teacher. The
peculiarity of a researcher's creative activity is that his or her lessons are diverse in
nature and reach the heart of the individual.

Using the above methods in the course of training in the basics of financial calcula-
tions can be formed in the students financial literacy.

On the basis of the Case Study method, students were given problem problems and
the necessary solutions were found.

Task 1 - case study: Zharas, who has not reached the age of 18, is still a student
himself. He is the only guy who has a regular mobile phone between his friends.
Competing with friends, says that in the near future there will be a mobile phone Iph-
one 11, 64 GB. However, there are 5 children in his family and their presence is a
student. The mother's salary is 50,000 tenge .The salary of parents is 70,000 tenge.
Payment for utilities is made monthly for 25,000 tenge. Every day 3000 tenge is spent
on the saved funds of the whole family. The cost of a mobile phone brand "Iphone11",
64 GB is 384000 tenge.

Nurtas demanded to move his mother to retail outlets and buy this phone. His
mother does not have money for such thing, and the store clerks warned that they can
take a mobile phone on credit and pay it in installments. "KASPI BANK" will provide
installments for 24 months, "HOME Credit Bank" - 12 months, "Eurasia Bank" - 18
months. Despite the fact that the mother said that the child does not have enough
monthly funds to support one family, Nurtas did not change his decision. How can
you resolve this issue?

At level A- What would you be able to meet the requirements?
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At level B—- Do you think which of the banks offered by the store sellers is profita-
ble to get a loan? Have you applied for a consumer loan to meet Nurtas ' require-
ments?

To level C - Do you also support the requirements of a student? What actions can
you take when you are in his mother's place? What type of loan do you choose to get
your child's attention? For how many years you can get 384,000 tenge with a monthly
payment of 7500 tenge.

By solving these life problems, students not only learn them, but also analyze them
according to their educational meaning, awaken their critical thinking and positive
attitude to life, contribute to solving life problems, and improve financial literacy.

Discussion is a way to accelerate decision making in the course of group work, a
method to increase the benefit and intensity of the lesson, which activates the actions
of the student together with the class, the process of joint search for a solution to the
problem, discussion and reasoned decision-making.

In financial computing lessons in the school’s math course, students can be asked
to personally understand the meaning of terms used in everyday life.

For example:

How do you explain the meaning of the word percentage in life practice?

What is your attitude towards the loan and its types?

In basic financial computing lessons, using a teaching method based on such prob-
lematic lessons is useful for students in schools. Problem Lesson - This type of lesson
has a good influence on the development of creativity of students. Creating one or
more problem situations in the lesson and then solving them gives students confidence
and develops their creativity.

The heuristic conversation method is used to search for and identify creative ap-
proaches and original solutions to problems related to both learning and practical
activities. It is based on the sequence of questions asked in the process of solving the
problems and reducing their problems to the level required in the current situation.
Each subsequent heuristic question forms a new strategy of activity, which brings
problem solving closer to the final completion. As a result, the tasks are broken down
into subtasks. The main rule is that the teacher does not report the ready knowledge,
but the posed questions lead pupils to new conclusions, rules, relying only on their
knowledge, stock of ideas, as well as personal life experience. The purpose of this
method is to teach students to build heuristic questions on their own, which would
simplify the task and allow them to get the right answer by using self-monitoring
techniques. When considering pawnshop and consumer credit issues, tasks such as the
following are used.

Task 2: The entrepreneur did not have enough money to open a new store.

KZT 300,000 and he applied to the bank for a lombard loan for 2 months. The
bank offers the following conditions: assessment of the value of collateral in the
amount of 70%, for each day is charged 0.6%, service of the loan - 1250 tenge. De-
termine the value of the collateral to be provided by the entrepreneur to the bank to
open the loan. Estimated date of credit opening is 15 October. Interest is charged
immediately.
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The backbone of the task may be supplemented by questions that both the teacher
and students are entitled to ask. In the situation in question, for example, the follow-
ing questions may be asked:

At level A - if you were an entrepreneur, would you use a pawnshop loan or would
you choose another type of loan in this case?

At level B - if you were a banker, what kind of credit would you choose?

could you recommend an entrepreneur and why?

At level C - if this amount is taken on the terms of a consumer loan, namely: the
term of the loan is 6 months, at 19% per annum, the repayment plan is made accord-
ing to the method <«account from hundred>>, then which of the loans is more benefi-
cial to the consumer; for how long does it take to take a loan to make a lombard loan
more profitable?

Task 3: Mr. Nurtas intends to buy with a mortgage loan a one-room flat worth 30
Ltd. According to the terms of the contract, for the option he is interested in, the down
payment is 10,000 USD, and then at the end of the first month and for 7.5 years he
will have to pay 350 USD monthly. The applicant is concerned about whether these
payments correspond to the mortgage rate of 12%.

At level A- In your assessment, aren't they overstated?

At level B-A, what do you think?

At level C - If you wanted to buy a one-room apartment?

Would you choose a mortgage loan or receive money as a depositor in the bank?

With this approach, students learn to model and solve problem situations on their
own, taking advantage of their knowledge of financial mathematics.

3.3 Experimental testing of the effectiveness of teaching the basics of financial
computation in a school mathematics course

Level, differentiated, educational criteria have had a positive impact on increasing
the interest of students in the subject under study, in choosing a future profession and
in finding solutions to financial problems encountered in life.

Pedagogical mastery is not a result of talent, but a result of learning and search.

Bloom’s taxonomy was applied at each lesson in forming financial literacy of stu-
dents by means of teaching the basics of financial calculations. Bloom taxonomy, a
large number of ways, methods and strategies not only helps students to assimilate the
lessons well, but also certainly has a strong impact on the development of creative
abilities, freedom of thought, the mastery of bringing their thoughts to the listener, in
general, on the formation of an integral personality.

Bloom’s taxonomy is formed from the following stages of “knowledge, under-
standing, use, analysis, collection, evaluation”. For each of these six stages, different
strategies of STB technology are used. At the stage of “knowledge” of Bloom’s tax-
onomy, using a certain method, one remembers, preserves, and reflects on previously
obtained knowledge. For example, when arousing interest, they use the challenge of
thinking processes, grouping, similarities and differences, etc., to learn the meaning of
GIGO-I, GIGO-II, self-study, paired learning, exchange of ideas, drawing conclu-
sions, posing questions, repetitive questions, etc., when thinking about the Venn dia-
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gram, correspondence schedule, five-line verses, essays, discussions, worldview, etc.
In the “understanding” stage, to determine the understanding of new knowledge, to
establish dialogues, to reveal the basics of the topic through the task of preparing a
forecast. In the third stage, “application” uses meanings such as the application of the

CEINNTS

knowledge gained, problem solving, e.g. “find my mistake”, “make a sentence on the
topic”, “compare”, etc. At the stage of “analysis”, comparison by “cubism” in group
discussion, research, provides direction for determining the main idea of the topic
under discussion. The fifth stage of the “collection” of disparate definitions brings
together a single whole. The “assessment” stage determines the need for this material,
exchanges ideas and evaluates each other. Thanks to this strategy, the way of speak-
ing, the skill of the word, and the ability to express one's thoughts accurately develop.

These broad opportunities, providing comprehensive support for the development
of the younger generation, have an impact on the financial literacy of students.

The pedagogical experiment was conducted in the profile classes of the school-
gymnasium Ne 15 named after Magzhan Zhumabaev and in the school "Daryn" named
after N. Ondasynov in Turkestan. The participants of the experiment were divided
into control and experimental groups.

We are analyzing new technological methods used to teach the basics of financial
calculations of school mathematics course, increasing mathematical literacy and activ-
ity of students at school. During the research in the stating experiment was put the
study and analysis of pedagogical experience of forming practical skills of high
school students and their condition in the field of financial calculations. At the same
time, psychological, pedagogical and educational literature was also analyzed, as well
as dissertation studies on the degree of elaboration of the problem highlighted by us.
Diagnostic work with students, questionnaires and conversations with their parents
and teachers were conducted. The survey of high school students' practical skills in
solving the subject problems of financial and economic content offered in school
practice was conducted using diagnostic works. For this purpose, students were of-
fered to solve the relevant tasks, grouped by us in three levels of complexity. The first
level included problems of financial and economic content, during the solution of
which the ability to apply knowledge on a particular topic of the school mathematics
course and perform simple calculations were tested, the second level - the ability to
use knowledge on several topics of the school mathematics course, and the third level
- the ability to independently search and select appropriate ways to solve them. As a
result, of the 192 students participating in the survey, 25.45% were able to complete
the tasks: level 1, 25.45%; level 2, 13.12%; and level 3, 4.55%, which shows a very
low level of ability to solve economic and financial problems. The low results of such
tasks can be partly explained by the fact that they are rarely used in the compulsory
examination of algebra and began analysis in high school, and for this reason gradu-
ates pay almost no attention to them. And in the basic school as well, the results of
such tasks traditionally give low indicators. The reasons for this state of affairs were
revealed by taking into account the opinions of mathematics teachers, for which we
conducted interviews with teachers. In the course of these conversations with teach-
ers, the following questions were posed to teachers:
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e What should be done to improve the financial and economic literacy of students?

e Why, in your opinion, schoolchildren are poorly prepared to solve problems of an
applied nature? - Indicate the reasons for the low level of high school students' de-
cision-making skills.

As a result of the interviews, it was found that the majority of teachers (82%) be-
lieve that the main reasons for the problems are insufficient coverage of applied mate-
rials by existing mathematics textbooks for general education institutions, economic
and financial literacy students.

By the end of the search and training stage of the experiment, the layout of the
multi-level content of the course "Fundamentals of Financial Computation” and its
preliminary testing in the conditions of specialized training were carried out taking
into account the prevailing preferences of students in the field of financial computa-
tion: at level A - in the framework of an facultative course, at level B - an elective
course, at level C - a special course. Thus, between 2016 and 2019, the number of
students who expressed a desire to study this course increased.

120 -~
100 -
80 - H A-an facultative
course
60 -
M B-an elective course
40 -
20 - .
C- a special course
0 T T 1
A > o
N4 4 N
v v v
3 S &
DY ) )

Fig. 1. Distribution of the number of students who took this course

The control group included students who studied mathematics at the basic and spe-
cialist levels, as well as multi-level students who studied the course. Comparison of
the results of the control activities of the two groups, EG and CG, was carried out
using the criterion (chi-square). For this method of random selection from the experi-
mental (EG) and control (CG) groups were formed samples of 50 people, respective-
ly. With the help of a scale was determined by the level of knowledge of students by
the decision of the proposed tasks in the control work. For this purpose, four levels of
knowledge (L = 4) were identified: very low - the number of points scored was from 0
to 3; low - from 4 to 6, average - from 7 to 8; high - from 9 to 12. The school mark
was placed according to the allocated knowledge levels, namely: «2> - very low
knowledge level, <<3> - low, «4>> - average, «5> - high. Pupils were considered to

1JET — Vol. 15, No. 16, 2020 61



have coped with the tasks, if the score was «<4> or «5>, i.e. 7 to 9 points were
scored. As a result of the control work, a schedule of results of measuring the level of
skills of pupils of the experimental and control groups in the field of practical applica-
tions of the school mathematics course related to financial calculations to the begin-
ning of the experiment was drawn up.

20 -

15 -
mEG

10 - mCG

very low low average high

Fig. 2. Adoption of practical applications of school mathematics course related to
financial computations to the beginning of the experiment

As a hypothesis which we tested, we considered a proposal: there is no difference
between the initial levels of practical skills to solve the subject problems of financial
and economic content before the course "Fundamentals of financial computations™ in
the control and experimental groups.

The condition of the null hypothesis is the requirement:

2 2
< . . oy
Ko™ X where - level of importance, equal to 0,05. At the same time, the criti-
2

cal value of the criterion Z matched to the degrees of freedom we choose L—1 =

=4-1 = 3 and level of importance, equals 7,82 (Novikov, 2008). Computation of em-
2

pirical value Z aun for comparable samples was conducted according to an appropri-
ate formula:
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3]
2 s\ N M

=N-M z
= ©on+m, 1)

where N is the number of students in the experimental group (N= 50), M— enrol-
ment in the control group (M= 50).

2 2
=1,47<7,82=

Because Ko L Ko , then it should be concluded that the ze-
ro hypothesis we have put forward is being fulfilled, i.e. before the beginning of the
experiment the students of the control and experimental groups have no significant
differences between the initial levels of practical skills to solve the subject problems
of financial and economic content. At the end of this stage of the experiment, the final
control work was carried out. Based on the results of the control work, a schedule of
measurements of the level of skills of these high school students in the field of practi-
cal applications of school mathematics course related to financial calculations was
drawn up.

20 A

15 -
BEG

10 - mCG

very low low average high

Fig. 3. Adoption of practical school mathematics applications related to financial
computations by the end of the experiment

¥ =1337>11,34= y. _ |
For 7% oun 0.01 Comparable results of the final work in the
control and experimental groups differ with 99% reliability. At the same time, during
the period of the experiment, the number of high school students who successfully
coped with the plot tasks of financial and economic content has increased in the ex-
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perimental group. Thus, it can be concluded that studying the course "Fundamentals
of Financial Computing" at one of a certain level allows students to successfully cope
with a large number of tasks provided, which significantly increases the formation of
practical skills of high school students in the field of practical applications of school
mathematics course related to financial calculations.

4 Discussions

According to the requirements of school curricula, the value of mathematical edu-
cation lies in its practical application in life, in the study of related subjects, in the
continuation of education, which is measured by accurate mathematical knowledge. In
this regard, there is a need to show students how mathematical theory can be applied
to their applications in mathematics education. In other words, in order to improve
teaching methods, it is necessary to study the applied field of general mathematics in
depth.

In the educational and methodical literature one can find various interpretations of
the concept of “financial mathematics”. For example, G.I. Prosvetov understands this
term as “any financial calculations aimed at achieving any goal”. Its general charac-
teristic is that “financial computing is an applied branch of mathematics that solves
issues related to financial science, statistics and political economy by means of math-
ematical analysis”.

The study of E.M. Chetyrkin, E.A. Fadeeva, and D.V. Ozherelyeva examined the
forms of organization of educational methods through software and methodological
support of courses on the study of elements of financial calculations in general, non-
core.

According to the requirements of school programs, the value of mathematical edu-
cation is its practical application in life, in studying related subjects, in continuation of
education, which is measured by precise mathematical knowledge. In this regard, it is
necessary to show pupils how to apply mathematical theory in applied activities. In
other words, in order to improve teaching methods, it is necessary to study in depth
the applied direction of general mathematical science.

Modern researchers C. Pournara, D. DeBock, Thomas Retzmann, Carly Sawatzki
tried to update the definition of financial literacy by pointing out that communication
and context are important constructive elements for understanding this kind of learn-
ing. The authors suggest ways to improve students' financial literacy by linking finan-
cial education and financial mathematics.

Analysis of the definitions suggests that financial literacy in teaching financial
computation is a multifaceted concept. Scientists, depending on the goals, in their
definitions emphasized the different aspects of financial education, not contrasting,
but rather complementing each other.
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5 Conclusion

Proficiency training, which involves many opportunities to supplement the content
of mathematics with financial computing, provides a good opportunity to prepare
students for simple financial computing in terms of various payments, taxes, credit,
insurance and other financial transactions. There is no point in explaining the need to
study a school mathematics course, the possibilities of which are used to implement
most of our plans, as at present financial and economic literacy of each person is one
of the characteristics of his professional competence.
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