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METHODOLOGICAL
FOUNDATIONS FOR SHAPING
THE CREATIVE ACTIVITY OF
YOUNGER PUPILS IN SOLVING
MATHEMATICAL PROBLEMS

Dzhurakulova Adolat Khalmuratovna
Senior Lecturer, Department of Primary Education,
Termez State University
ORCID: 0009-0005-3521-5356

Abstract: If education and training are considered necessary for young students to achieve many achievements and
high goals in society, then creative thinking is considered important for the development of today’s youth. Especially, the
current development of scientific knowledge, the impact of creativity on the development of the individual, society and the
state requires a deep study of this issue from a scientific and pedagogical point of view.

So, a primary school teacher can find the most effective way in any situation, any process and at any time and effectively
organize the lesson process by putting it into practice, convenient, easy and efficient delivery can also be said to be a
form of creativity.

The article discusses the methodological basis for the formation of the creative activity of primary school pupils aimed at
the formation of creative activity by solving tasks related to the search for mathematical laws in the process of teaching
mathematics, the tasks of searching patterns with geometrical content, which are actively working on the development of
speech as well as visually illustrating new concepts.

primary school, mathematics, learning process, mathematical laws, problem solving, creativity, education.

Annotatsiya: Agar ta’lim va tarbiya yosh o‘quvchilarning jamiyatda ko‘plab yutuglarga erishishi va yuksak magsadlarga
intilishi uchun zarur omil sifatida qaraladigan bo‘lsa, ijodiy tafakkur bugungi yosh avlod rivojlanishida alohida ahamiyat
kasb etadi. Xususan, ilmiy bilimlarning jadal rivojlanishi, ijodkorlikning shaxs, jamiyat va davlat taraqqgiyotiga ta’siri ushbu
masalani ilmiy-pedagogik nugtayi nazardan chuqur o‘rganishni taqozo etadi.

Shu bois, boshlang'ich sinf o‘gituvchisi har ganday vaziyatda, har ganday jarayon va istalgan vagtda eng samarali usulni
topa olishi hamda dars jarayonini amaliyotga tatbiq etgan holda samarali tashkil etishi lozim. O‘quv materialini qulay,
sodda va samarali yetkazish ham ijodkorlikning bir ko'rinishi sifatida garaladi.

Magolada matematika fanini o‘gitish jarayonida matematik gonuniyatlarni aniglashga doir masalalarni yechish orqgali
boshlang‘ich sinf o'quvchilarining ijodiy faolligini shakllantirishning metodologik asoslari yoritilgan. Shuningdek, geometrik
mazmundagi qonuniyat izlash topshiriglari nutgni rivojlantirishda faol ishtirok etishi va yangi tushunchalarni ko‘rgazmali
tarzda ifodalashi ko‘rsatib berilgan.

boshlang‘ich ta’lim, matematika, o‘quv jarayoni, matematik qonuniyatlar, masala yechish, ijodkorlik, ta’lim.

AHHoTaumsa: Ecnn obpasoBaHve 1 BOCNUTaHWE pacCMaTpuBalOTCA Kak HeobxoauMble yCNoBUS ANs OCTWKEHUSA MOIO-
ObIMU YYaLLMMUCS 3HAYUMBbIX YCMEXOB U BbICOKMX Lienen B obLuecTBe, TO TBOPYECKOe MbILLeHne npnobpeTtaer ocobyto
3HAYMMOCTb B Pa3BUTUN COBPEMEHHON MOMNOAEXW. B 4acTHOCTW, CTPEMUTENBHOE Pa3BUTUE HayYHbIX 3HAHWI, BIIUSHNE
KpeaTMBHOCTM Ha pa3BMTME NMUYHOCTU, obLLecTBa U rocyaapctea TpebyloT rryboKoro nsydYeHns gaHHon npobnemsl ¢
Hay4YHO-NeAarorn4eckomn TOYKU 3pEHNS.

B aton cBssu yynTenb Ha4valbHbIX KNAacCOB OIMKEH YyMEeTb HaxXoauTb Hanbonee adhpeKTMBHbIE CrnocoobI opraHusaumun
yqe6Horo npouecca B nobown cutyauuum, B noboe BpemMA n B ntobbIx ycnoBusx. YmeHune AOCTYNHO, NPOCTO U pesynbra-
TUBHO NMPenogHOCUTb y‘-leGHbIVI MaTepman Takke MOXET paccMaTpuBaTbCs Kak opMa TBOPYECKON LEATENBHOCTU.

B cTatbe paccMaTprBaloTCs METOAOMOMMYECKUE OCHOBbI (POPMUPOBAHIS TBOPYECKOW aKTUBHOCTY MIAALLMX LUKONbHUKOB
B MpoLiecce oby4eHnss MaTeMaTuke Yepes pelleHre 3a4ad, CBS3aHHbIX C MOMCKOM MaTemMaTU4Yeckux 3aKOHOMEPHOCTEN.
Ocofoe BHUMaHWe yaenseTcs 3aaaHusiM C reOMETPUYECKM CoAepKaHeM, KOTopble CroCOBCTBYIOT Pa3BUTUIO Peun U
Harnsa4HOMY YCBOEHMIO HOBbIX MOHSATUA.

Ha4yaribHaga LWKoJ1a, MaTteMaTuka, y‘-le6HbIIZ npouecc, Mmarematn4yeckme 3aKOHOMEepPHOCTU, peLleHne
3ajad, TBOpYeCTBO, o6pa3OBaHme.
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The primary school teacher’s first task is not to miss the sensitive period which is the most favorable for
the formation of students’ creative activity. Otherwise, what scientists-psychologists have termed as NUVERS
will happen - irreversible fading of opportunities for effective development of abilities. At the same time, the
improvement of reproductive thinking cannot be neglected either because it is “an important component of
creative activity (especially at the initial and final stages of problem solving)”. And yet the main value of educa-
tion nowadays is the formation of creative personal qualities in a person, the need and opportunity to go beyond
what is being studied, the ability to self-development, continuous self-education 1.

As a means of solving the problem of shaping the creative activity of younger pupils, we have chosen
pattern finding tasks. This was done for the following reasons:

They are a logical continuation of the teaching of mathematics in kindergartens. The pre-school mathe-
matics curriculum provides for work on tasks containing questions of the following kind: “What has changed in
the second figure (picture) compared to the first one?”, “How to continue the started row?”, “Which figure out
of three is superfluous?”, etc:

» do not require a fundamental restructuring of the current programme;
«  affect the development of patterns;

* have a significant impact on the development of analytical and synthetic activities, as confirmed by statis-
tical processing of the experimental training data.

Until now, pattern finding tasks (whether general patterns or mathematical ones) have not been separately
identified in the teaching and learning literature. For this reason, their definition has not been given either. These
tasks are presented only as tests in some publications (first of all, by G.J. Eisenk). In our study we focus on the
term “task”, using a selection of definitions of this term which are presented in the work of G.I. Sarantsev 2.,

“The most widespread is the definition of a task as a system (G.A. Ball, Y.M. Kolyagin, L.M. Friedman,
A.F. Esaulov). Thus, Yu. M. Kolyagin suggests that by a task we understand a particular state of a “man - task
situation” system, where the second component of the system is a set of elements interconnected through
some properties of relations I,

If the subject, who has come into contact with a situation, does not know at least one element, property or
relation and has the need to establish the unknown elements, properties or relations of this situation, then the
latter becomes a task for him. At the same time, the authors delineate in different ways the range of phenomena
that belong to the scope of the concept of task. Some use the term “task” to denote objects belonging to the
category of goals of actions of the subject, requirements imposed on the subject (A.N. Leontiev), others refer
to the category of a situation including, along with the goal, the conditions in which it is to be achieved (L.L.
Gurova, Y.M. Kolyagin 1'%, Y.N. Kulutkin, A.F. Esaulov, P.M. Erdnieyv, etc.), others refer to the category of a verbal
formulation of this situation (L.M. Friedman). The most common is the use of the term “task” to refer to a situa-
tion that includes a goal and the conditions for achieving it 24,

The study relies on data collected through classroom observations, diagnostic tests, and teacher question-
naires conducted among younger pupils during mathematics lessons. Empirical data were supplemented by
the analysis of lesson plans and pupils’ written work. The collected information was analyzed using comparative
analysis, basic statistical methods, and qualitative interpretation to assess changes in creative problem-solving
activity.

We will use the latter definition of a task as a situation involving a goal and a condition to achieve it in our
work.

Thus, in our research, we understand pattern finding problems to be those whose solution is logically
conditioned by the regularity of changing features.

The mathematical pattern finding problems include both arithmetical and geometrical problems.

An analysis of many works which at least mention pattern-finding tasks (although they are not named as
such), allowed us to typify these tasks for younger pupils. Typification was made on the basis of the mutual
arrangement of objects in the task condition (Figure 1).
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Tasks for finding patterns

Tasks with linear design

Tasks with tabular

design
Tasks for ISequencing Transform Tasks with Tasks with
finding a tasks detection “grid” filling of] [*nested” filling
common tasks the table of the table
i Tasks . . :
Tasks with| o Tasks with (T Tasks with | [Tasks with
: Wi ;
finite ‘ ; one multiple one multiple
infinite
sequence unknown k unknown unknowns
sequence unknowns

Figure 1: Classification of Pattern-Finding Tasks

As we see, all problems in search of regularities are divided into two large groups - problems with linear
construction and with tabular construction. When elements of a problem are arranged in one or more uncon-
nected lines, we speak of problems with linear construction; when elements of a problem are arranged in the
form of a table, we speak of problems with tabular construction U4,

But before describing specific pattern seeking tasks, it is necessary to talk about a learning task. According
to A.N. Leontiev, by a learning task we mean a goal set in certain conditions, which can be achieved by imple-
menting certain actions on the part of the learner and the instructor. The learning task is the main component
of learning activity. On the one hand, it clarifies general learning objectives, specifies cognitive motives, and on
the other hand, helps to make the process of activity itself meaningful. In the process of solving learning tasks,
changes in the cognitive processes and personal qualities of the pupil take place.

There are different types of learning tasks: private, local, general and prospective. All types of learning
tasks are interrelated in the learning process: solving local and private tasks is usually accompanied by solving
general and prospective ones ['4,

The following learning objectives are set for primary school students in our study. The prospective learning
task is to develop analysis, synthesis, generalisation, comparison, abstraction, concretization. The general
learning task is related to each individual type of pattern finding task, etc. Here are examples of tasks with
geometric content belonging to each of the typing groups.

To solve this type of problem, the following scheme is proposed, which the students should follow:

Compare the figures of the condition (find what they have in common and what they have in common).

Formulate the common feature(s) that unite the condition figures.

Based on the feature(s) formulated, find a figure from the range of suggested answers that corresponds
to them.

The peculiarity of this kind of problem is that a row with a choice of answers is obligatory for them. Other-
wise, it is not possible to solve the problem.

All other groups can be either with or without a choice of answers. In both cases the problems are solvable.
That is, the images that are offered as suggested answers are used only to confirm the answer found on the
basis of analysis of the figures. Therefore, they should not be shown to children while searching for a solution
to the problem. Otherwise, the attention is focused not on the solution of the problem, but on the choice of the
figure they like. Sometimes the child’s eyes get lost and he/she “chooses” at random.

During the geometric problem solving process, speech development is actively pursued and new concepts
are vividly illustrated.
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For example:

Task No. 1

134
éiurh

Teacher: Look carefully at the figures in the first row. What do they have in common? Which figure could
continue the row?

Pupils: The shape under the letter C. There is a triangle there.

Teacher: The figure under B also has a triangle.

Pupils: The triangle must be on top.

Teacher: Under the letter A is a triangle on top.

Pupils: But the triangle is turned like this (represents an inverted triangle).

Teacher: So the top figure is a triangle with the base facing upwards.

All sequence problems can have finite and infinite series. A finite series can be continued with one or more
figures, an infinite series lasts as long as you like "4,

An example of a sequence problem with a finite number would be the following:

Task No. 2

Since in each subsequent figure one of the internal triangles is replaced by a circle, the next (and last)
figure will be a figure consisting of four concentric circles. All triangles have been replaced by circles - so the

row is complete.
& ?

The second-grade pupils find it very interesting when they solve the problem: “Continue the series

DO G

Task No. 3

Teacher: How do the figures change one by one?
Pupils: The hands are turning.

Teacher: How do they turn?

Pupils: That's it (show hands).

Teacher: Clockwise or anti-clockwise? Look carefully.
Pupils: Clockwise.

Teacher: By how much does it turn?

Pupils (thinking): For three hours.

The solution is given correctly. Et cetera.
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The pattern problems are solved both orally and as a self-study exercise to reinforce the new material and
to check what has been learned.

When comparing the instructions enclosed with the different types of tasks, it is clear that they are broadly
similar. However, each of them has its own peculiarity. For example, when solving problems on finding common
features, comparing figures in order to find common and different features, attention should be focused on
common features, which are the basis for all tasks of the group. And when solving transformation problems
first of all attention is paid to distinctions of figures, which is fundamental for this group of problems. And so on.

We have looked at the examples that make up the group of linear design problems. Let's move on to
tabular construction ™.

As mentioned above, we will refer to tasks with tabular construction as those whose conditions are arranged
in the form of a table.

When comparing the instructions enclosed with the different types of tasks, it is clear that they are broadly
similar. However, each of them has its own peculiarity. For example, when solving problems on finding common
features, comparing figures in order to find common and different features, attention should be focused on
common features, which are the basis for all tasks of the group. And when solving transformation problems
first of all attention is paid to distinctions of figures, which is fundamental for this group of problems. And so on.

We have looked at the examples that make up the group of linear design problems. Let's move on to
tabular construction.

As mentioned above, we will refer to tasks with tabular construction as those whose conditions are arranged
in the form of a table.

Let’s look at an example of what a “grid” table is like.

2L
H =
A/ A

The proposed problem identifies two features by which changes occur: shape changes vertically, colour
changes horizontally. Horizontally the shape remains unchanged, the colour does not change vertically. Conse-
quently, the condition of a problem with a “grid” table can be represented as a valid (conventional) tables, titling
the columns and rows:

The solution to the problem comes down to “seeing” this table and filling in the empty cell according to the
row and column names.

It is recommended to solve the grid problems using the following plan:

Compare the figures in the columns (find what they have in common and what they have in common).

Compare the figures in the lines (find what they have in common and what they have in common).

Formulate the feature by which the figures in the columns change.

Formulate the feature by which the figures in the lines change.

Use the features of the changes in the figures to fill in the empty cells in the table.

As with linear construction problems, tabular construction problems (and with ‘grid’ filling as well) may be
offered with answer options ['4,

Each time an answer is given (right or wrong), the teacher should ask the pupil to argue their choice, to
prove that they are right. Why did he choose this figure and not the other one?

In gridded problems, there may be more than one blank cell (one question mark). The most important thing
to watch out for in a grid problem is that one column and one row should be filled in completely each time. The
maximum possible number of empty cells in a nine-cell table is four. However, it is advisable to give problems
with several unknowns to the second grade at the earliest.

The solution to the problem comes down to “seeing” this table and filling in the empty cell according to the
row and column names.
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It is recommended to solve the grid problems using the following plan:

Compare the figures in the columns (find what they have in common and what they have in common).

Compare the figures in the lines (find what they have in common and what they have in common).

Formulate the feature by which the figures in the columns change.

Formulate the feature by which the figures in the lines change.

Use the features of the changes in the figures to fill in the empty cells in the table.

As with linear construction problems, tabular construction problems (and with ‘grid’ filling as well) may be
offered with answer options.

Each time an answer is given (right or wrong), the teacher should ask the pupil to argue their choice, to
prove that they are right. Why did he choose this figure and not the other one?

In gridded problems, there may be more than one blank cell (one question mark). The most important thing
to watch out for in a grid problem is that one column and one row should be filled in completely each time. The
maximum possible number of empty cells in a nine-cell table is four. However, it is advisable to give problems
with several unknowns to the second grade at the earliest.

Task No. 5

44

@ A
O @
Al ?

Of course, this task offers more opportunities to develop thinking than the one where only one figure is
unknown.

The last group of all the variety of pattern-finding tasks is the “nested” table tasks. Let us also consider
these problems with the help of a concrete example:

Task No. 6

In contrast to the “grid” filling, in this problem all features (in our case three - the outer shape, the inner
shape and the colour of the inner figure) change both horizontally and vertically. Each figure is, as it were,
responsible for itself, forming a single “nest”, but is of course in relationship to its neighbours both vertically and
horizontally ',

The following scheme is proposed to solve this type of problem:
1. Compare the figures in the table (find out what changes in the figures).

Formulate the characteristics by which the figures change.

Use the empty cells in the table to fill in the empty cells, one by one, according to the attributes.

For tasks with a “nested” table, answer options may also be provided. We will not dwell on this, as they are
identical to those given above.
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But problems of this type with several unknowns, unlike the “grid” ones, have their own peculiarity. It is
necessary to add at least one more filled cell on one of the verticals and horizontals to the completely filled cells.
Otherwise, it would be almost impossible for primary school pupils to solve the problem.

Task No. 7

We have considered all types of pattern finding tasks, which have been grouped together into appropriate
groups.

CONCLUSIONS AND SUGGESTIONS

However, it is often not possible to link the pattern finding problems to the topic being studied. This is
mainly due to the small amount of geometric material taught in primary school. For this reason we offer you to
work orally on patternfinding problems with geometric content. This will help to diversify this arithmetic-loaded
stage of the lesson and will have an impact on the development of imaginative thinking.

So, we propose pattern finding tasks as a means to solve the problem of shaping the creative activity of
younger pupils. Our study also provides a definition of these tasks !'"l.

The proposed typification of pattern finding tasks, made on the basis of the construction, allows one to
navigate in the whole variety of these tasks and provides the possibility to use them in practical activities.
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