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Abstract This article was written with the aim of creating the
creative competence of future teachers in the process of teaching
mathematics based on special tasks. The following tasks are
considered in the article: how to concretize the essence and
structure of the concept “creative competence of the future
teacher”, determine the criteria and levels of its formation;
substantiate and formulate pedagogical conditions for the
formation of creative competence of future teachers in teaching
mathematics; to develop a methodological model for the
formation of creative competence of future teachers in the process
of teaching mathematics; create mathematical tasks that
contribute to the formation of creative competence of future
teachers in the process of their mathematical preparation; create
a diagnostic complex to determine and evaluate the level of
formation of creative competence of future teachers; to develop a
methodology for the formation of future creative competencies in
the learning process, the substantive basis of which is a complex
of creatively-oriented mathematical tasks, focused on the
implementation of the created model; experimentally confirm the
effectiveness of the developed methodology for the formation of
creative competence of future teachers in the process of teaching
mathematics. The article analyzes the basic concepts -

» o« » o«

“competence”, “creativity”, “creative competence”.

Keywords: problematic teaching, creative technologies, special
tasks, mathematic teaching, interactive ways of teaching.

I. INTRODUCTION

The current stage of development of society is
characterized by actively ongoing processes  of
modernization, the most important factor for the success of
which is a person focused on creative activity, capable of
self-improvement and self-development. The need for
creative development of an individual is mentioned in a
number of regulatory documents of the Republic of
Uzbekistan. The Decree “On the Strategy for the Further
Development of the Republic of Uzbekistan” defines the
priority task of “further improving the system of continuing
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education, increasing the availability of quality educational
services” [13]. And in the field of education, extensive
reforms will be carried out.

Recognizing the undoubted theoretical and practical
significance of the work done, it should be noted that the
methodological foundations of the process of teaching
mathematics are insufficiently developed, aimed at creating
the creative competence of students of a pedagogical
university. This fact allows us to identify the following
contradictions in the study area:

- at the socio-pedagogical level: between the need of
modern society for teachers with creative competence, ready
to solve non-standard professional problems using the
mathematical apparatus, and the lack of this need in the
traditional system of teaching mathematics to future teachers;

- at the scientific and pedagogical level: between sufficient
development in psychology and pedagogy of the main
provisions for the development of students' creativity and
poor knowledge of the methodological aspects of their
implementation in the process of teaching mathematics to
future teachers;

- at the scientific and methodological level: between the
relevance of the formation of creative competence of future
teachers in the process of teaching mathematics and the lack
of a theoretically sound methodology for the formation of this
competency in the process of teaching mathematics.

The highlighted contradictions identified the research
problem, which consists in finding the answer to the question:
how in the process of teaching mathematics at a university to
carry out the formation of creative competence of future
teachers?

The relevance and insufficient elaboration of the problem
served as the basis for choosing the research topic: “The
formation of creative competence of future teachers in the
process of teaching mathematics based on special tasks”.

Il. METHODOLOGY

The main idea of the study is to use a set of
creatively-oriented mathematical tasks for the formation of
creative competence of future teachers in the process of
teaching mathematics. The purpose of the study: theoretical
justification, development and experimental verification of
the effectiveness of the methodology for the formation of
creative competence of future teachers in the process of
teaching mathematics based on a special set of tasks.
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The object of study is the process of teaching mathematics
to future teachers at a university.

The subject of the study is the formation of creative
competence of future teachers in the process of teaching
mathematics.

In accordance with the object, subject and purpose of the
study, a hypothesis is defined: the methodology for the
formation of creative competence of future teachers in the
process of teaching mathematics will be effective if:

o the essence and content of the creative competence of
future teachers are concretized, its structure is defined and
componentwise described, the criteria and levels of its
formation are substantiated;

e pedagogical conditions for the formation of creative
competence of future teachers in teaching mathematics are
identified;

e a model for the formation of creative competence of
future teachers in the process of teaching mathematics was
developed;

¢ a complex of mathematical tasks has been created that
contributes to the formation of creative competence of future
teachers in the process of their mathematical preparation;

¢ a methodology has been developed for the formation of
creative competence of future teachers, the substantive basis
of which is the created mathematical tasks;

o created a diagnostic complex to determine and evaluate
the level of formation of creative competence of future
teachers.

To achieve the goal of the study in accordance with the
hypothesis put forward during the work, the following tasks
were solved:

o specify the essence and structure of the concept of
“creative competence of the future teacher”, determine the
criteria and levels of its formation;

o substantiate and formulate pedagogical conditions for
the formation of creative competence of future teachers in
teaching mathematics;

o to develop a methodological model for the formation of
creative competence of future teachers in the process of
teaching mathematics;

eto create a complex of mathematical tasks that
contributes to the formation of creative competence of future
teachers in the process of their mathematical preparation;

e create a diagnostic complex to determine and evaluate
the level of formation of creative competence of future
teachers;

o to develop a methodology for the formation of creative
competence of future teachers in the process of teaching
mathematics, the substantive basis of which is a complex of
creatively-oriented mathematical tasks focused on the
implementation of the created model;

o experimentally confirm the effectiveness of the
developed methodology for the formation of creative
competence of future teachers in the process of teaching
mathematics.

The methodological basis of the research was:

- a systematic approach - which allowed us to consider the
formation of creative competence of future teachers in the
process of teaching mathematics as a component of the system
of formation of professional competence of future teachers at
a university;
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- activity approach - determining the priority of active
technologies for the formation of creative competence of
future teachers in the process of teaching mathematics;

- a personality-oriented approach to learning, which
implies taking into account the individual characteristics of
students and considering them as active subjects in the
process of forming creative competence in teaching
mathematics;

- a competency-based approach to learning, according to
which the requirements for the results of the formation of
creative competence of future teachers in the process of
teaching mathematics are described.

The theoretical basis of the study was the modern
conceptual provisions for the development of creative
personality traits and creative competence, the concept of
teaching mathematics at a university and its focus on the
development of creative personality traits.

The following research methods were used to test the
hypothesis and solve the problems posed: general theoretical
(study and analysis of normative documentation, theoretical
and methodological analysis of psychological, pedagogical
and scientific-methodical literature on the research problem;
modeling); empirical (observation, questionnaire, testing,
pedagogical experiment, method of expert assessments,
self-esteem); statistical (methods of measuring and
mathematical processing of experimental data (Fisher's ¢*
criterion, Student's t-test, Kolmogorov's criterion), their
quantitative and qualitative analysis).

I11. LITERATURE SURVEY

Several scientific studies have been carried out in the
republic of foreign countries aimed at creating the creative
competence of future teachers in the process of teaching
mathematics based on special tasks.

The theoretical, methodological and methodological
foundations for improving the content of education with the
help of problem tasks are reflected in scientific research: Zh.
Ikromov [5], D.I. Yunusova [14], B.S. Abdullaeva [1], M. Sh.
Mamatov [8], D.M. Makhmudova [7], S. Alikhonov [2];
students have problems of developing independent creative
activity through the introduction of information and
communication technologies in education: N.R. Rustamova
[11], T. Tulaganov [12], and others.

In the CIS countries, the teaching of geometric problems
and simple differential equations based on computer
technologies was disclosed in the works of O.V. Zimina [15],
Yu.M. Kolyagin [6], also, the methods of teaching topics on
differential equations using special tasks.

In foreign countries, scientific studies of such scientists as
A. Renier [9], J. Renzulli [10], J. Gilford [4], were carried out,
devoted to the importance of using problematic tasks in the
process of teaching mathematics [ 7].

IV. THEORY AND DISCUSSION

The theoretical significance of the study lies in the fact that
it proposes a solution to the urgent scientific problem of
creating the creative competence of future teachers. The
research results make a certain contribution to the theory and
methodology of teaching mathematics due to the fact that:
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- the pedagogical essence is substantiated and disclosed,
and a meaningful content of the concept “creative competence
of the future teacher” is given based on a systematic analysis
of the main provisions of the competency-based approach, the
requirements of the Professional Standard of the teacher and
the requirements of the Federal State Educational Standard of
the educational direction of Pedagogical Education. It is
established that creative competence is an important
component of the professional competence of the teacher, and
its formation is possible in the process of teaching
mathematics at a university;

- the concept of “creatively-oriented mathematical tasks”
was introduced as tasks modeling non-standard mathematical,
life or professional situations in the language of mathematics,
containing explicitly or implicitly the requirements to use
mathematical methods of solving the problem, implying the
implementation of creative activity;

- a significant contradiction has been revealed between the
requirements of the labor market for modern highly qualified
teachers who are ready to carry out creative activities using
the mathematical apparatus and the currently insufficient
orientation of the system of teaching mathematics of future
teachers to the formation of their creative competence;

- studied the causal relationship between the
implementation of the methodology for the formation of
creative competence of future teachers in the process of
teaching mathematics using a specially developed complex of
creatively-oriented mathematical tasks and the dynamics of
the level of formation of this competency;

- the process of the formation of creative competence of
future teachers in the process of teaching mathematics was
modernized on the basis of the developed methodological
model, the structure of which has four stages: preparatory,
input, formative, analytical.

The reliability and validity of the research results is
determined by the following:

- for experimental work, reproducibility of the research
results for various groups of respondents is shown;

- The theory is built on the basis of a systematic,
activity-based,  competency-based, personality-oriented
approach, based on the basic theoretical and methodological
principles of the formation of students' creative competence;

- used research methods that are adequate to the goals,
objectives, subject of research;

- the idea of creating the creative competence of future
teachers in the context of teaching mathematics using
creatively-oriented mathematical tasks is based on the results
of the analysis of state documents that determine the
modernization of general and professional education, on the
generalization of the best practices of specialists in the field of
teacher training;

- in relation to the problems of the dissertation, the basic
research methods (general theoretical, empirical, forming) of
the level of formation of the creative competence of future
teachers in combination with the use of statistical research
methods (ranking, quantitative processing, qualitative
analysis of the results: Fisher's ¢ criterion, Student's t-test,
have been effectively used, Kolmogorov criterion).

The creative competence of the future teacher is an
integrative dynamic personality quality, which manifests
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itself in the ability to find original solutions to known
problems, identify new problems and find ways to solve them
using mathematical methods. The main structural components
of the creative competence of the future teacher are:
motivational, cognitive, active, reflective.

The implementation of didactic (the selection in the target
component of teaching mathematics of the goals of creating
creative competence of future teachers, the use of methods
and forms of teaching mathematics aimed at creating the
creative competence of future teachers, the sequential
complication of types of creative activity) and organizational
and methodological (the implementation of differentiated
teaching of mathematics, the use of life experience students in
the educational process, building up subjective-subjective
relationships between all and participants in the educational
process) conditions in the training of future teachers of
mathematics contributes to the formation of their creative
competence. The main criteria for the level of development of
creative competence of future teachers: motivational,
cognitive, active, reflective; levels of formation: low,
medium, high. A special complex of creatively-oriented
mathematical tasks that meet the requirements of
problematicity, focus on students getting new knowledge and
gaining experience of conscious inclusion in creative activity,
non-determinism of student actions when completing tasks,
the significance of the result for the student, task orientation
on the formation of one or more creative components
competency is a means of forming and developing creative
competency future teachers in teaching mathematics.

The four-stage methodological model of the formation of
creative competence of future teachers in the process of
teaching mathematics is focused on the positive dynamics of
the level of formation of this competency; during its
development, the principles of formation of -creative
competence were taken into account: the target component of
the methodology for the formation of creative competence of
future teachers complies with the social order, continuity,
consistency and continuity, the interconnectedness of the
components of creative competence of future teachers,
consciousness and activity of students; general requirements
for creating a model: inertia, simplicity and adequacy, as well
as the principles of normativity and universality.

The methodology for the formation of creative competence
of future teachers in the process of teaching mathematics is
effective; its main components correspond to the developed
methodological model:

1) target - reflects the target vector of the formation of
creative competence of future teachers in the process of
teaching mathematics;

2) substantive - enriches the content of teaching
mathematics of future teachers with creatively-oriented
mathematical tasks at each stage of the implementation of the
model;

3) organizational and procedural - it is a set of mutually
appropriate methods, forms and teaching aids adequate to the
goals and content of the training (methods: heuristic methods,
case study method, project method, game technology, etc.;
forms: various types of lectures,
seminar, business game,
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independent work of students, etc.; means: teaching aids,
methodological recommendations for studying a course at the
students' choice, alternative forms of tasks, etc.);

4) diagnostic - developed taking into account the specifics
of creative competence of the future teacher and provides
reliable information about the dynamics of the level of its
formation.

Based on the principles of competency-based, systematic,
personality-oriented and activity-oriented approaches to
teaching, the principles of competence-based teaching
students of mathematics, the principles of the formation of
creative competence of future teachers are formulated:
compliance of the target component of the methodology of
creating creative competence of future teachers with a social
order, continuity, consistency and continuity, the
interconnectedness of the components of creative competence
of future teachers, consciously STI and active learners.

Didactic ones were identified (the goal of creating the
creative competence of future teachers in the target
component of teaching mathematics, the enrichment of the
content of the mathematical preparation of future teachers
with a complex of creatively-oriented mathematical tasks, the
use of methods and forms of teaching mathematics aimed at
creating the creative competence of future teachers, the
sequential complication of types of creative activity) and
organizational and methodological (the implementation of
differentiated teaching of mathematics, use of students 'life
experience in the educational process, building up
subjective-subjective relationships between all participants in
the educational process) conditions for the formation of the
future teachers' QC in the process of teaching mathematics.

Based on the general requirements for the creation of
models, the principles of normativity and universality, as well
as the principles for the formation of creative competence of
future teachers, a methodological model for the formation of
this competency in the process of teaching mathematics is
presented, based on the principles of the formation of this
competency.

Based on these principles, the model presents four stages:
preparatory (the content and structure of creative competence
of the future teacher is determined, a complex of
creatively-oriented mathematical tasks is developed that
matches the structure and criteria for the formation of creative
competence, and diagnostic tools to determine the level of
formation of creative competence) input (establishing the
level of creative competency that students have), formative
(increasing the level of formation of the creative competence
of future teachers in the process of teaching mathematics),
analytical (reflexive analysis of the results, formulate the
appropriate conclusions).

In accordance with the goals of creating creative
competence of future teachers, the content of instruction is
enriched with competence-oriented mathematical tasks that
model non-standard mathematical, life or professional
situations in the language of mathematics, containing
explicitly or implicitly the requirements to use mathematical
methods of solving the problem, implying the implementation
of creative activity.

Based on an analysis of the requirements for the
development of competence-oriented tasks of various
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authors, taking into account the above-described conditions
for the formation of creative competence of future teachers
and the content of the mathematical training of students of
various  profiles, the principles of developing
creative-oriented mathematical tasks were highlighted.

Given the selected principles for the development of tasks,
the basis of their classification in this study is the orientation
of tasks to the formation (development) of one or another
component of the creative competence of the future teacher
(cognitive, motivational, active, reflective).

An example of tasks aimed at creating a cognitive
component of creative competence in a future teacher
(Russell's paradox): “Let us agree to call a set “ordinary” if it
is not its own element. For example, the multitude of all
people is “ordinary,” since the multitude itself is not a person.
An example of an “unusual” set is the set of all sets, since it is
itself a set, and, therefore, is itself an element of its own.”

1. Determine whether a set consisting only of all “ordinary”
sets (the Russell set) is ordinary, that is, does it contain itself
as an element?

2. Explain why this task is called a paradox?

3. What creative methods for solving mathematical
problems can be used to resolve this paradox?

This task is offered to students when studying the topic
“Sets and operations on them. The paradoxes of set theory. "

Based on the results of the discussion, students are invited
to compose a conceptual cluster for the task. In particular, a
conceptual cluster can be compiled, as well as the method of
transition states of a problem.

Or, you can use the “mediaquest +" method [11].
Interactive method “mediaquest +” (media + web-quest +
vitagenic information) based on optimizing the development
of the qualities of media culture of students, web-quests (short
and long-term web-quests) and vitagenic technologies
(vitagenic experience and vitagenic information) with a
personality-oriented education [eleven].

When answering the third question, it is also possible to
invite future teachers to characterize the possibilities of using
the previously studied creative methods to complete the task.

Thus, in the course of such tasks, future bachelors and
teachers acquire knowledge about creative methods for
solving mathematical problems, as well as about methods for
the formation and development of creative competence,
students using the mathematical apparatus.

An example of tasks aimed at creating a motivational
component of creative competence for a future teacher: “To
get to the right restaurant in an unfamiliar city, a person asked
the way for three citizens who were waiting for a taxi. And
here are some tips he heard: 1) go now along the right street;
2) at the next turn, do not choose the right street; 3) at the third
turn do not turn on the left street. A passerby passing by told
the man that only one piece of advice was true and that it was
imperative to go through the streets of different directions.
The man got into the restaurant he needed. What route did he
take?”

When organizing class work on the assignment, students
are asked the following questions:
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1. Is it possible to present the prompts of citizens in the
form of some mathematical object? (Possible routes are
presented in the form of a graph).

2. Is it possible to use elements of graph theory to resolve
non-standard situations that may arise in your educational or
future professional activities?

Work on such tasks allows students to show the possibility
of applying mathematical knowledge (in this case, graph
theory) to solve non-standard life situations, that is,
encourages him to carry out creative activities.

V. EXPERIMENTAL RESULTS

Pilot work was carried out at the National University of
Uzbekistan and consisted of the following stages: search,
ascertaining, forming and correcting (generalizing). The total
number of students involved in the experimental work was
242 people. The level of formation of creative competence
was measured using the created diagnostic complex: special
tasks, questionnaires, and expert sheets.

Using quantitative processing of the results of students
performing control and experimental groups of tasks of input
and final control, a distribution of students by the level of
formation of creative competence at the beginning and end of
each sub-stage of the forming experiment was obtained. It was
found that the difference between the average levels of
creative competence and mathematical preparation (the

ISSN: 2249 — 8958, VVolume-9 Issue-2, December, 2019

formation of mathematical competence (MK)) of students in
control and experimental groups is statistically insignificant at
the beginning of the formative experiment.

To test the statistical significance of this difference, the
following hypotheses were put forward at the end of the
forming experiment: null hypothesis HO: 1 x = 2 x; alternative

H1:1x# 2x.1xistheaverage level of creative competence

of students of experimental groups and 2 x is the average
expected level of creative competence of students of control
groups. At the significance level o = 0.10, the null hypothesis
was rejected and the alternative accepted. Therefore, the
difference between the average levels of creative competence
of students in the control and experimental groups is
statistically significant at the level a = 0.10 at the end of the
formative stage of the experiment, which confirms the
effectiveness of the developed methodology for the formation
of creative competence of future teachers in the process of
teaching mathematics.

To conduct a component-wise analysis of the formation of
the components of creative competence of future teachers,
empirical data were presented in table form.

Table 1. Dynamics of the level of formation of students' creative competence at the beginning and end of the forming

experiment
Groups Arithmetic Level indicators
Number of respondents expression At the beginning In the end
High Middle Low High Middle Low
Ex_perlmental group Xi 21 36 65 34 59 29
n;=122
Control group Yi 20 37 63 24 41 55
ni= 120
Thus, the effectiveness of the developed methodology for
Figure 1. Level of formation of the formation of creative competence of the future teacher in
10C students’ creative competence the process of teaching mathematics has been experimentally
(beginning of the experiment) confirmed. Also, an increase in the level of formation of
mathematical competence among students of the
5C experimental group was noted. Based on this, a hypothesis
was put forward on the statistical significance of this
q difference, which was confirmed. The presence of a direct
) ) relationship of average strength on the Shaddock scale
High Mid Low

Experimental group Control group

Figure 2. Level of formation of students’
creative competence (ena ot the

100 -
experiment)

50

High Mid Low

Experimental group Control group
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between the distributions of the number of students of
experimental groups at the end of the forming experiment by
the levels of mathematical and creative competence indicates
that the development of creative competence of future
teachers will contribute to the development of their
mathematical competence.

VI. RECOMMENDATION AND CONCLUSION

The concept of creative competence of future teachers as an
integrative dynamic personality quality is clarified, which
manifests itself in the ability to find original solutions to
known problems, identify new
problems and find solutions
using mathematical methods.
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The role of mathematical education at the present stage of
development of society, as well as the potential content of
mathematical disciplines for the formation of creative
competence of future teachers are revealed.

The universal structure of creative competence of future
teachers, which is independent of the profile of training and
includes four components: cognitive, motivational, active,
reflective, is defined and described, and the taxonomy of the
levels of formation of components of creative competence
(low, medium, high) is described. For evaluation, a rating
scale of 2 to 5 points is introduced.

Didactic ones were identified (the goal of creating the
creative competence of future teachers in the target
component of teaching mathematics, the enrichment of the
content of the mathematical preparation of future teachers
with a complex of creatively-oriented mathematical tasks, the
use of methods and forms of teaching mathematics aimed at
creating the creative competence of future teachers, the
sequential complication of types of creative activity) and
organizational and methodological (the implementation of
differentiated teaching of mathematics, use of students' life
experience in the educational process, building up
subjective-subjective relations between all participants in the
educational process) conditions for the formation of creative
competence of future teachers in the process of teaching
mathematics. The forms and methods of teaching aimed at the
formation of students' experience in creative activities in the
classroom and extracurricular (independent) work of students
are determined.

A methodological model for the formation of creative
competence of future teachers has been created, based on the
principles of integrativity, simplicity, adequacy, universality,
normativity, consistency and didactic principles for the
formation of creative competence of future teachers
(matching the target component of the methodology of
creating creative competence of future teachers with a social
order, continuity , consistency and  continuity,
interconnectedness of components of creative competence of
future teachers, consciousness and activity of students).

The methodology for the formation of the CC of future
teachers in the process of teaching mathematics was
developed and tested on the basis of a special set of tasks:

- the goals and objectives of teaching mathematics aimed at
the formation of QC are defined: awakening students' interest
in the implementation of mathematical activity in solving
professional problems; students learning the basics of
mathematical methods of information processing, a creative
approach to analysis, systematization of information,
presentation of results; independent search by students of
ways and options for creative solutions to the problem
(mathematical or pedagogical); students transferring their
existing experience in solving mathematical problems to
solving the problems of their training profile (mathematical
modeling); the formation in students of the experience of
creative activity in solving mathematical problems, etc.;

- The forms and methods of organization of teaching
mathematics were determined, aimed at creating the creative
competence of future teachers;

- a complex of creatively-oriented mathematical tasks has
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been developed, which allows to form creative competence of
future teachers in the process of teaching mathematics;
- created a diagnostic complex to determine and evaluate the
level of formation of creative competence of future teachers.
The effectiveness of the methodology for the formation of
the CC of future teachers in the process of teaching
mathematics on the basis of a special set of tasks is confirmed.
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