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Abstract

The article presents a study of the relevance of the application of creative methods of teaching
astronomy in preschool and primary education of Uzbekistan, especially in the context of the modern
development of science and technology. During the study, methods for creative teaching of astronomy
were developed and described, aimed at shaping children’s ideas about the modern scientific astronomical
picture of the world. The article analyzes the results of pedagogical experiments, which proved that
creative teaching of astronomy significantly increases children’s interest in science and contributes to the
development of their creative thinking and potential. The main principles of creative teaching of
astronomy in preschool and primary education are games, experiments, communication, creativity, and the
use of various visualization tools. These methods and principles help children to better understand theory
and scientific facts and enable them to participate in activities. Thus, this article can become the basis for
the development of new methods and approaches to teaching astronomy in preschool and primary
education, as well as for improving the effectiveness of existing methods.

Keywords: astronomy, preschool education, primary education, creativity, development.
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Absztrakt

A CSILLAGASZAT KREATIV OKTATASA AZ OVODABAN ES ALTALANOS ISKOLABAN

A tanulmany a csillagaszat kreativ tanitdsi médszereinek alkalmazdsi lehetGségeit mutatja be az tizbég
6vodai és altalanos iskolai oktatiasban, a tudomany és technolégia modern fejl6désével 6sszefliggésben. A
tanulmanyban a szerz3k a csillagaszat kreatfv tanitasanak modszereit ismertetik, amelyek célja a gyermekek
a vilagrol alkotott elképzeléseinek formalasa modern tudomanyos csillagdszat altal. A tanulmany elemzi
azon pedagoégiai kisérletek eredményeit, amelyek bebizonyitottak, hogy a csillagiszat kreativ tanitisa
jelent6sen noveli a gyermekek érdekl6dését a tudomany irant, és hozzdjarul kreativ gondolkodas és
potencial fejlédéséhez. A csillagaszat kreativ tanitdsanak f6 alapelvei az 6vodai és altalanos iskolai
oktatasban a jatékok, a kisérletek, a kommunikacio, a kreativitas és a kiilénb6z6 vizualizacids eszkézok
hasznalata. Ezek a modszerek és elvek segitenck a gyerekeknek abban, hogy jobban megértsék az
elméleteket és a tudomanyos tényeket, és lehet6vé teszik szamukra, hogy részt vegyenek a
tevékenységekben. Igy a tanulmany alapjaul szolgilhat az Gvodai és dltalanos iskolai csillagaszat tanitasanak
4j modszereinek és megkozelitéseinek kidolgozasahoz, valamint a meglévé modszerek hatékonysaganak
javitasahoz.

Kulcsszavak: csillagaszat, 6vodai nevelés, altalanos iskolai oktatas, kreativitas, fejlesztés

Diszciplina: neveléstudomany

Introduction an integral characteristic of a person, which include

The current state of society has set the task of imagination, a sense of novelty, originality of
restructuring the general education for the lifelong  thinking, intuition, fantasy, inventing, fine art,
education system. This task involves the develop- logical thinking, etc. (Kaufman and Beghetto, 2009;
ment of children’s creative potential, which should Mez6, 2017; Mezé & Mez6, 2022). To develop the
lead to the modernization of the existing traditional  creative potential of child-ren, the development of
education system. Scientists have established thata  a special technology is required, which is the
student with a high creative potential differs from  subject of this article.
others in that: has a creative and intellectual The model of the process of developing the crea-
initiative, an active life position; - able to generate  tive potential of children that we propose consists
new original ideas in solving problematic issues; of three stages, which are applied both in trade-
can go beyond patterns and think creatively, tional and innovative forms of education. How-
resolve conflicts that have arisen; is able to ever, with an innovative form of teaching, the grea-
represent ideas from his/her mind and also test petformance is achieved (Cropley, 2010):

construct the future result of his activity; a creative e the motivational-indicative stage of the model
child has an original way out of a problematic helps children to formulate the learning task
situation that has arisen in the educational process; themselves by performing creative tasks and
a creative one is characterized by a constant otients them towards learning new matetial;

research need, which allows him/her to be in a ® the operational-executive stage allows children

state of constant search for the previously to program the process of cognition through

unknown (Runco and Jacger, 2012). Rescarch of the division of the educational task into

scientists allowed us to identify crea-tive qualities as
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private tasks and the solution of problematic
issues by organizing individual or group work;
the reflective-evaluative stage brings children
to independent conclusions, assessment and
self-assessment of knowledge; Each lesson
ends with a creative homework assignment.
The proposed model for the development of the
creative potential of children fits well with extra-
curricular activities, the main components of which
are games and research work of the participants.
The proposed technology for developing the crea-
tive potential of children radically changes the
entire course of the educational process. The mo-
del allows to organize lessons in a completely
differrent way - seminars that activate even the
most passive students. In our case, such learning
technologies as “technology of technical create-
vity”, “heuristic immersion in the subject”, “self-
reasoning on the problem”, “historical alchemy”,
“French workshops”, “model of binary oppo-

2 <
>

sitions”, “crossing destinies”, etc. help to revitalize
the learning process.

It should be noted that there are empirical pre-
requisites for the development of the creative
potential of students.

Pedagogical systems have evolved over time,
with notable figures such as Comenius (2012) and
Pestalozzi (2012) contributing to early education.
Later, educational approaches were developed and
improved upon by psychologists and educators
such as Piaget & Inhelder (1972), Bruner (1976)
and Montessori (2007). Today, the search for new
forms of education that can effectively assimilate
complex information without mental strain or
harm to health continues, with a need for creative
collaboration between philosophers, psychologists,
didacticists, = methodologists, and  practicing
teachers.

To achieve the goal of developing the creative
potential of children and testing the effectiveness
of this teaching technology, it was necessary to

organize experimental training. The results of the
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control experiment showed the effectiveness of
this teaching technology for the development of
the creative potential of children.

The conducted research is aimed at developing the
creative potential of children in preschool edu-
cation and students of a primary school, based on
the implementation of the proposed teaching
technology. During the study, the works of differ-
rent scientists on the topic of the article were
analyzed and the essence of the concepts of "crea-
tivity" and "creative potential" was revealed. At the
same time, we consider creative potential to be a
broader concept than creativity, supplementing its
essence with such criteria as “sensitivity to the
problem”, “ability to analyze and synthesize, to
create the missing details of the object under

2
>

study”, “divergence of thinking”.

The didactic requirements for the creative
teaching of astronomy in a holistic teaching system
are determined. These are the requirements: 1)
compliance with the mandatory minimum content
of astronomical education, 2) interactivity of mo-
dels, 3) feedback, 4) providing conditions for the
formation of research skills, 5) unity of teaching
and controlling functions, 6) diversity of types and
differentiation of tasks, 7) compliance oppor-
tunities for students and the creation of conditions
for individual growth.

In the course of the study, a model for the deve-
lopment of the creative potential of children in
astronomy was proposed, consisting of the goal,
principles, content of the teaching technology. The
organization of experimental training contributed
to the successful implementation of this tech-
nology.

On the basis of the experiment, the relevance of
the problem of applying a creative approach to
teaching astronomy in the education system is
substantiated. Methods for teaching astronomy
with a creative approach have been developed for
preschool and primary school education. Based on
the study of Beghetto & Kaufman (2010) a
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structure of the complex of creative tools in
astronomy is proposed, which ensures not only the
achievement of high results in teaching children,
but also the development of their personal growth.

Lesson developments have been created using
creative methods in teaching astronomy for pre-
school education. The effectiveness of the metho-
dology for using the developed set of tools was
experimentally tested and the impact of using these
tools on the formation of interest in science, the
development of students' cognitive independence
and the improvement of the quality of knowledge
in physics and astronomy was shown.

As preschool education is the initial link in the
system of lifelong education and prepates children
for schooling, it is of great importance in prepating
for further education in general. That is why the
issues of introducing astronomical concepts from
early childhood, already in preschool education,
should be considered more deeply. And here our
task is to introduce elements of astronomical
concepts with a creative approach into preschool
education. As we know, pre-school education is
carried out up to the age of 6-7 in state or non-
state pre-school institutions and in the family. A
preschool institution is a type of educational insti-
tution in the Republic of Uzbekistan that imple-
ments general educational programs of preschool
education.

Bredekamp and Copple (2008) noted that the
purpose of preschool education is to form a
healthy, developed, free personality of the child, re-
vealing his abilities, fostering a craving for learning
and systematic learning,

The main tasks of modern institutions of pres-
chool education according to UNESCO (2016):

e  strengthening the physical and mental health
of children;
e formation of the foundations of high

spirituality and morality;
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® introducing children to national and universal
ethical and cultural values, the intellectual
development of the child;

purposeful, systematic preparation of children
for schooling;

development of their individual abilities,
giftedness and creativity.

It is creativity that will seriously affect the further
development of society (Mez6 et al., 2017). As we
know, teaching how to learn and apply the know-
ledge gained is more important than simply app-
ropriating a specific set of knowledge. It should be
noted that the development of creative potential is
one of the most important sources and indicators
of the prosperity of our society (Sternberg, 2003).
Based on the above tasks, it should be noted that
instilling information from eatly childhood will give
good results, including what interests us today, the
instillation of elements of astronomical ideas.

According to Hayes (2006) primary education is
aimed at developing the foundations of literacy,
knowledge and skills necessary for obtaining a
general secondary education. Based on the fact that
the goal of general secondary education is to equip
students with a systematic knowledge of the funda-
mentals of science, the skills and abilities necessary
for activities in various areas of the economy,
culture and life, as well as for receiving special
education, it is of great importance in preparing for
further education (Grigg, 2010).

That is why it is necessary to consider more
deeply the issues of introducing elements of
astronomical concepts from the very first stages in
school education.

The beginning of school education is the basis
of the future life of the younger generation. The
new primary school standards dictate modern
requirements for the conduct of classes (Kaur,
2012). And here our task is to introduce elements
of astronomy with a creative approach into the

teaching of primary grades (grades 1-4), inside
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other subjects. One of these acceptable is "The
wortld around us."

The subject "The wotld around us" in primary
school lays the foundation for the development of
children's cognitive interest in such natural and
social sciences as geography and biology, physics
and chemistry, history and social studies, as well as
astronomy. It is designed to accustom children to a
holistic, of the
surrounding world in which we live (Peacock,
2017; Dockett & Perry, 2014).

According to Contant & Bass (2017) and Buxton
& Provenzo (2010) the objectives of the subject

"The world around us" are not just the formation

rational achievement very

of elementary ideas about nature, man and society
in their interaction, but also the systematization of
this knowledge. As well as familiarity with such
methods and tools for studying the world in which
we live, such as observation, experiment, modeling,
etc. Based on this, it should be noted that the
inculcation of elements of astronomical ideas from
the initial stages of training will give high results.

Research questions
1. Do teachers use new creative methods in the
lessons?

Is it possible to substantiate the relevance of

the problem of applying a creative approach

in teaching astronomy on the basis of an
experiment?

Does the use of creative methods contribute
to the achievement of a higher level in
teaching astronomical concepts to
schoolchildren?

What structure of the complex of creative
methods in astronomy ensures not only the
achievement of high results in teaching
students, but also the development of their
personal growth?

How effective is the proposed method for
applying the developed complex? Is it possible
to experimentally test and show the impact of
the use of these tools on the formation of
interest in Science, the development of
cognitive independence of students and the

improvement of the knowledge in astronomy?

Method

There are several new teaching methods in
creative, playful and interactive forms, that can be
used in preschool and primary schools (Tablel).
Next, we present creative technologies, ways of
conveying astronomical concepts in creative,
playful and interactive forms of teaching, which we

have applied in preschool and school institutions.

Table 1. Creative teaching of astronomical phenomena to children in preschool and primary education. Sonrce: Authors.

Ne Stages Age . Name of creative methods and learning technologies
categories
Preschool 37 Cretatlve games; Technology of .Inventlon ; Technology of "If -
I . Action on the model; Health saving technologies; Integrated learning
education years old . .
technology; Collaborative learning;
Primary 711 Consulting; The method of semantic vision; Learning together; Error
II school ears old method; Inversion method; Empathy method; Method of projects;
education y Travel method to the future; Synectic’s method; Comparison method.
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Organization of the pedagogical experiment
and its conditions

The purpose of the experimental study was to
establish the effectiveness of the introduction of
methods for creative teaching of astronomy, the
possibility of enhancing cognitive independence
and creativity, improving the quality of assimilation
of students' knowledge based on creative teaching
of astronomy. The given results of psychological-
pedagogical and methodical literature served as the
basis for putting forward the idea of the study.

The main objectives of the pedagogical expe-
riment were:

1. Finding out the need to create and apply
methods of creative teaching of astronomy in
the preschool and primary education.

Finding out the need to create modern
guidelines for the use of creative teaching
methods.

Checking the possibility of using creative
teaching methods, as well as checking the
assumption about the effectiveness of the
methodology for the integrated application in
teaching  astronomy,  educational  and
developmental tasks of preschool and primary
school, and the development of students'
creative, cognition.

Implementation of guidelines on the use of
creative methods in astronomy and detet-
mination of the impact of the integrated use
of creative methods the

on increasing

cognitive independence of students.

Pedagogical experiments were carried out
among

Children and educators of preschool institution
"Bilimdon" in Tashkent region (Uzbekistan) -
Group Ne9, Group NelO (40 children);
Schoolchildren and teachers of primary school
Nel0 of the Tashkent region (Uzbekistan) - Grade
3 "A", Grade 3 "B" (60 children). The experiments
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were carried out from September 2021 to March
2022 in three stages: 1. ascertaining, 2. main search
and 3. final training experiment.

Ascertaining stage
the

revealed the main problems of teaching astronomy.

Ascertaining experiment at first stage
The discrepancy between the existing methods and
modern didactic requirements was stated. From
conversations with educators and teachers, it was
revealed that new methods of teaching astronomy
with a creative approach are needed. At the second
stage of the ascertaining experiment, a teaching
model was created. The ascertaining experiment at

this stage consisted in identifying the main

problems of the effectiveness of teaching
astronomy using creative methods:
® cxplaining  astronomical ~ concepts  in

preschools, and arouse children's interest in
astronomical phenomena;

® explaining astronomical phenomena that can
arouse the interest of primary school students
in astronomical concepts;

[ ]

organizing the preparation of appropriate
training for teachers.

At the same stage, the analysis of the state of
modern astronomical education began on the basis
of conversations with "teachers and students",
their questioning and the study of pedagogical
experience.

Search stage

In otder to test and identify the effectiveness of
creative methods and their application in teaching
astronomy, it was mnecessaty to organize and
conduct an appropriate pedagogical experiment.
The purpose of this ongoing experiment was to
study the factor on the object of research.
Cognitive interest and, as a result, the development
of cognitive independence of students is an

important reason for improvement and at the same
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time an indicator of the effectiveness and efficiency
of the learning process. Data on the levels of
cognitive independence of students were used as
the output variable. The achievement by students
of three levels of cognitive independence was
considered: reproductive, partially exploratory and
research, psychological and didactic aspects of
achieving levels of cognitive independence were

summarized.

Training stage

The training experiment consisted of conducting
lessons using creative methods in astronomy in the
preschool and primary education, called experi-
mental ones. The comparison was made with
classes where teaching was conducted without the
use of creative teaching methods. During the expe-
riment, the requirement of representativeness was
taken into account in the selection of experimental
and control classes in order to avoid the un-
reliability of the results of the pedagogical expe-
riment. Since the improvement in the quality of
classes and the creative development of students
occurs not only from the use of new creative
methods and teaching methods, but also from a
significant number of other factors, the relation-
ship should not be a functional dependence, but a
correlation relationship.

During the experimental work, various research
methods were used: observation of students, ana-
lysis of diagnostic tests, analysis of the creative
growth of students, their degree of participation in
the classroom.

In our case of selective observation, the para-
meters of the entire set of objects to be examined
are unknown. They can only be judged hypo-
thetically. To assess these parameters in pedagogy,
the null hypothesis is used, which proceeds from
the assumption that the observed changes in
properties do not depend on the action of an
organized parameter, but are determined by

secondary, unregulated random causes in the
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educational process.

Hypothesis

As a null hypothesis HO, we put forward the
assumption that the development of cognitive
independence did not increase after the expe-
riment, there was no correction of knowledge,
skills and abilities. Let us form the opposite
hypothesis H1: the application of creative methods
of teaching astronomy in preschool and primary
education contributes to the development of
creative potentials. In the course of hypothesis
testing, we will decide which of the statements is
true in the light of empirical evidence. Let us take
the probability of erroneous rejection of the
hypothesis - the level of significance with the usual
value of p = 0,05. We extract the sample and for
the obtained empirical data we determine the
statistical criterion and determine the probability of
which of their hypotheses is correct.

Cortrelation coefficient, plotting will be obtained
using the Statistica system. The Statistica system is
an integrated system for statistical analysis and data
processing. Data in Statistica is entered in the form
of a table, the correlation coefficient r is calculated
automatically.

In the course of testing the hypothesis, a compa-
rison was made of the knowledge and skills of all
the participants in the experiment in completing
the district diagnostic test in astronomy. During the
experiment, the requirement of representativeness
was taken into account in the selection of expe-
rimental and control classes in order to avoid
unreliability of the experimental results.

The experimental group, at the first stage of the
experiment, was the group - Ne9 of the preschool
institution "Bilimdon". Group NelO of this pre-
school institution was chosen as a control group.

At the second stage of the experiment, grade 3
“A” of secondary school NelO was chosen as an
experimental class among primary classes. Grade 3

“B” class was chosen as a control class. Children of
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a preschool institution, primary school teachers
also took part in the expert assessment of the work
of students according to the proposed model using
creative methods and with a creative approach.

Results

Stage I. The results of the survey of
preschool educators

At this initial stage, an analysis of the assessments
of educators regarding the use of creative methods
in instilling astronomical concepts from an eatly
age showed that most educators believe that
creative methods make the process of cognition
more visible and develop creative potential by

93%. According to them, only 25% of the creative
approach makes the education process more
intense. By 45%, creative methods facilitate the
assimilation of specific concepts of astronomy. At
the same time, they were less gullible about the idea
of applying creative methods in line with the
preschool curriculum and helping to create the
integrity of learning in the next stages of education
(Table 2, Figure 1).

After applying the development of classes using

creative methods for teaching astronomical
phenomena, a second survey of educators was
conducted to study the opinions about the
possibilities of a creative approach to teaching

astronomy (Table 3, Figure 2).

Table 2. Assessment of educators on the possibilities of introducing astronomical concepts with a creative approach in

preschool education (before the experiment). Source: Authors.

Survey options Yes No Sometimes
A creative approach makes the learning process more visible and ~ 93% 0% 7%
develops the creative potential of children
Creative approach makes the learning process intense 25% 60% 15%
Creative techniques make easier the assimilation of elements of  45% 24% 31%
astronomical concepts
The use of creative methods is accordance to the preschool — 5% 85% 10%
curriculum and helps to create the integrity of learning in the next
levels of education
Figure 1. Assessment of educators before the excperiment. Sonrce: Authors.
100
80
OYes
60 ENo
40 DOSometimes
20
0

Visibility Intensity

60

Ease of assimilation Accordance
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Table 3. Assessment of educators on the possibilities of introducing astronomical concepts using creative methods in

preschool education (after the experiment). Source: Authors.

Answer options

Yes No Sometimes

A creative approach makes the learning process more visible and

develops the creative potential of children
Creative approach makes the learning process inten

Creative techniques make easier the assimilation of elements of

astronomical concepts

se

95% 0% 5%

33% 33% 34%

45% 0% 55%

The use of creative methods is accordance to the preschool curriculum

and helps to create the integrity of learning in the next levels of

education

90% 0% 10%

Figure 2. Assessment of educators after the experiment. Source: Authors.

100

80

OYes

60

ENo

OSometimes

40

20

Visibility Intensity

As the analysis of the survey shows, after the
experiment, the opinion of educators regarding the
use of creative methods in instilling astronomical
concepts from an eatly age has changed in a
positive direction.

What is very important to note, educators have
increased interest in the further application of
creative methods, and also noted that this method
corresponds to the preschool program and helps to
create the integrity of learning in the next levels of
education.

Further, to study the state of using creative
methods in teaching astronomy, studies were
conducted in secondary school Nel0.

Ease of assimilation
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Accordance

Stage II. Analysis of the survey of primary
school teachers

From the analysis of the results of answers to this
part of the questions, it can be seen that the num-
ber of teachers who use creative teaching methods
in the classroom has increased dramatically (from
19% to 58%) (Table 4, Figure 3). Analyzing the
answers of teachers to this question of the
questionnaire, it can be concluded that the number
of teachers choosing a creative type of lesson has
increased. It is worth noting that the teachers
emphasized that with the use of creative methods,
the quality of the lesson has changed significantly,
and the interest and discipline of the students have

been improved (Table 5).
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Table 4. Answers of primary school teachers to question Ne 1. Source: Authors.

Question Nel. What modern teaching methods do you use in astronomy lessons?

Answer options teachers' answers before teachers' answers after
the experiment (%o) experiment (%o)
1)  Cooperation pedagogy 57 40
2)  Gaming technologies 17 16
3)  Problem based learning 42 36
4)  Project method 23 51
5)  Study 15 14
6) Level differentiation 32 31
7)  Group technologies 27 25
8)  Individualization of learning 18 14
9)  Programmed learning 7 3
10) Creative teaching methods 19 58

Figure 3. Use of modern teaching methods in primary schools. Source: Authors.
60

50

40 0 Before

30 @ After
20

10
0

Table 5. Answers of primary school teachers to question Ne 2. Sonrce: Authors.

Question Ne2. How often do you use the following types of lessons?

Type of lesson Before the experiment After the experiment
never rarely often never rarely often
Lecture 1 16.5 60 1 17 57
Story lesson 2 11 55 2 10 54
Video lesson 8 29 40 5 23 41
Seminar 3.6 30 36 3 22 33
Research lesson 17 28 3 18 27 3
Conference 11 32.8 6 10 35 5
Creative lesson 37.6 8.2 6 16 18 67
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Table 6. Answers of primary school teachers to question Ne 3, Sonrce: Authors.

Question Ne3. Do you consider yourself ready for active wotk using creative methods in

explaining astronomical concepts?

Teacher responses Teacher responses
Members . .
before the experiment after the experiment
Yes No Yes No
Primary school teach
HIATY SERoot feachers 47% 53% 75% 25%

Table 7. Answers of primary school teachers to question Ne4. Sonrce: Authors.

Question Ne4. Are you interested in the organization of creative methods in astronomy
lessons in the system of continuous education?

Teacher responses Teacher responses
Members , _
before the experiment after the experiment
. Yes No Yes No
Primary school teachers 53% 47% 75% 25%

The analysis of teachers' answers to these the search stage, tests were carried out. They were

questions prompted the development of creative attended by groups of participants from preschool

lessons, cooperation with teachers and heated and school institutions. Thus, after the results of

discussions on the further use of such methods the test questions, it finally confirmed the

step by step, interest is increased in the integrity —assumption that the use of creative methods in

and continuity of teaching astronomy, as well as its  teaching contributes to the achievement of a higher

further results (Table 6, 7). level of development of cognitive independence

The developed creative methods for teaching (Table 8).

astronomical phenomena and astronomy in gene- During the exploratory phase of the experiment,

ral, in preschool institutions and for primary grades  the didactic tasks of astronomy teaching tools, the

of schools, were applied in the classroom, tested search for various forms and methodological

for effectiveness, amendments were made, teaching methods, the search for models of

recommendations and ideas of primary school creative lessons in astronomy, the selection and

teachers were studied. specification of tasks for independent search and

research activities using creative methods were

Search experiment results identified. Participants noted that one of the

The achievement by students of three levels of  benefits of using a variety of creative tools is that

cognitive independence was considered: repro- participants can organize their work in

ductive, partially exploratory and research, interesting creative format. An important part of

psychological and didactic aspects of achieving the search stage of the experiment was the analysis

levels of cognitive independence are summarized in ~ of the practical application of creative lesson

the table 8. development, the search for a structure for

In accordance with the main ideas of the study, advanced training of astronomy teachers, which

we set tasks, the solution of which was to confirm
the correctness of the proposed hypothesis. During  technologies in teaching astronomy.
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contributes to the introduction of new creative
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Table 8. Psychological and didactic aspects of the formation of cognitive independence through the methods of educational
activity. Source: Authors.

Ability Development

Achieved level of
Level characteristic development of
cognitive independence

Development of
copying ability

Reproducing creative
activity

It is characterized by the student's desire to understand,

remember and reproduce knowledge, to master the way of

its application according to the model. The criterion for this Reproductive
level of activity is the desire of students to understand the

phenomenon under study.

It is characterized by the student's desire to reveal the

meaning of the content being studied, to penetrate into the

essence of the phenomenon, to know the connection Partial search
between phenomena and processes, to master the ways of

applying knowledge in changed conditions.

Development of the It is characterized not only by interest and desite to
ability of constructive penetrate deeply into the essence of phenomena and their Research

and creative activity

relationships, but also to find a new way.

For these schools, a chart of the results of the distinguished. The same result can be seen in the

average grades for the two groups was constructed more well-known two-dimensional —diagrams

(Figure 4). On the results diagram, built in three  (Figure 5).

dimensions, two areas of correlation were cleatly

Figure 4. Data entry into the integrated system of Figure 5. Volumetric diagram of the test

statistical  analysis

Authors.

STATISTICA.  Source: results. Source: Authors.
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The correlation coefficient + = -0,37, which for

p < 0,05 indicates that there is a moderate relation-
ship. A more visual representation of the
correlation can be obtained by analyzing the graphs
of the dependences of the control and expeti-
(Figure 0).

accepted.

mental groups relative to each other
Thus, the alternative hypothesis is
Consequently, the distribution of the results of

Figure 6. Correlation caleulation. Source: Authors.
3} STATISTICA: Basic Statistics and Tables

performing diagnostic test after the application of
creative teaching methods in the system of
continuous education is statistically significant. The
analysis of this pedagogical experiment confirms
our hypothesis with a certainty of at least 95% that
the use of creative teaching methods improve the
quality of knowledge, this is not due to random
factors, but has a natural character (Figure 7).
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Figure 7. Graphical representation of the dependences of the experimental and control groups with correlation calenlation,

Source: Authors.
) STATISTICA: Basic Statistics and Tables
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Results of the training experiment

Comparison of the results of the element-by-
element analysis of the tests of the experimental
and the averaged results of the control classes leads
to the following conclusions: the average per-
centage of completing tasks in terms of complexity
is the same for the experimental and control
classes, that is, the general trends in completing
tasks are the same, but the level of completion of
all tasks in the experimental class is higher. Further,
we can see this in the following figures (Figure 8),
which show the results of the tasks, before and
after the experiment, among the experimental and

control groups.

95% confid.

a2 26

ExP1

a0 94 a3 102

Figure 8. The average assessment of the test performance of
the experimental and control groups of the preschool insti-
tution "Bilimdon”. Source: Authors.
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The result of the experiment shows that the
quality of knowledge and the level of assimilation
are higher by 0.5 in the experimental group Ne9
than in the control group Nel0 on a 5-point
assessment scale.

Figure 9. The average assessment of the performance of
tasks in the experimental and control classes of school
Ne10. Sonrce: Authors.

5
43
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35
3 " Before ™ After
25
2
15
1
05
0

Grade 3 “A” Grade 3“B"

According to the results of the experiment, it can
be seen that the quality of knowledge and the level
of assimilation are higher in the experimental grade
3 "A", and the average score for completing tasks
is 4.6 points, on a 5-point scale. While the average
score for completing tasks in the control grade 3
"B" is 4 points (Figure 9).

Discussion

These studies are reduced to the following pro-

visions:

1. The number of teachers using creative me-
thods in the classroom has increased, teachers
have begun to apply new creative methods
constantly.

2. The complex application of creative tech-
niques contributes to the achievement of a
higher level of personal development.

3. Analysis of the results of the pedagogical
experiment as a whole confirms the hypo-
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thesis with at least 95% confidence that there
is a relationship between the use of creative
methods and improving the quality of know-
ledge, achieving a research level of cognitive
independence.

4. On the basis of the experiment, the relevance
of the problem of applying a creative app-
roach in teaching astronomy is substantiated.

5. Such a structure of the complex of creative
means in astronomy is proposed, which en-
sures not only the achievement of high results
in teaching students, but also the development
of their personal growth.

6. The effectiveness of the methodology for
using the developed set of tools was experi-
mentally tested and the impact of using these
tools on the formation of interest in science,
the development of students’ cognitive inde-
pendence and the improvement of the quality
of knowledge in astronomy was shown.

Conclusion

In conclusion, the study presented in this article
highlights the
methods of teaching astronomy in preschool and

importance of using creative
primary education in Uzbekistan. The article
discusses the theoretical and practical aspects of
creative teaching of astronomy and presents
various methods and principles that can be used to
make learning more effective and enjoyable for
children. The results of pedagogical experiments
conducted as part of the study demonstrate that
creative teaching of astronomy can significantly
children’s
contribute to the development of their creative

increase interest in science and

thinking and potential. This study has important
implications for the development of new and
improved methods of teaching astronomy in
preschool and primary education, and for
promoting the scientific and creative potential of

children in Uzbekistan.



KULONLEGES BANASMOD, IX. EVF. 2023/3.

References

Beghetto, R. A. & Kaufman, J. C. (2010). Nurturing
creativity in the classroom (15t ed.). Cambridge Uni-
versity Press.

Bredekamp, S. & Copple, C. (Eds) (2008).
Developmentally appropriate practice in early childhood
programs serving children from birth through age 8 (3t
ed.). National Association for the Education of
Young Children.

Bruner, J. S. (1976). The process of education. Harvard
University Press.

Buxton, C. A. & Provenzo, E. F. (2010). Teaching
Science in Elementary and Middle School: A Cognitive
and Cultural Approach (24 ed.). SAGE Pub-
lications.

Comenius, J. A. (2012). The great didactic of John
Amos Comenius. Forgotten books.

Contant, T. & Bass, J. (2017). Teaching Science through
Inguiry-based Instruction (13" ed.). Pearson.

Cropley, A. J. (2010). In praise of convergent thin-
king. Creativity Research Journal, 18(3), 391-404.
DOI 10.1207/s15326934¢rj1803 13

Dockett, S. & Perry, B. (Eds) (2014). Transitions to
school:  International research, policy and  practice.

Springer.

Grigg, R. (2016). Big ideas in education: What every
teacher should #now. Crown House Publishing
Ltd.

Hayes, D. (2000). Primary Education: The Key
Concepts. Routledge.

Kaufman, J. C., & Beghetto, R. A. (2009). Beyond
Big and Little: The Four C Model of Creativity.
Review of General Psychology, 13(1), 1-12. DOI
10.1037/a0013688

Kaur, B. (Ed) (2012). Understanding teaching and

68

learning: ~ Classroom  research  revisited.  Sense
publishers.
Montessori, M. (2007). The Montessori method.

Random House.

Mez6, K (2017).The Temporal Aspects of Creativity.(A

id6beli PhD
Dissertation, University of Debrecen.

Mez6, K., Mez6, F.; Szaboné, Balogh A. (2017).
The Effect of Testing Time on the Results of
Creativity Testing (A tesztfelvétel id6tartamanak

kreativitas aspektusai).

hatdsa a  kreativitasteszteck  eredményeire).
Hungarian Psychological Review) Magyar Pszicholdgiai
Szemle, 72 (3.) 311-324.
DOI10.1556/0016.2017.72.3.1

Mez6, K. & Mez6, F. (2022). Trends and main

research issues in domestic creativity research.

(A hazai kreativitaskutatds trendjei, f&bb
vizsgalati  kérdésel.).  Applied  Psychology/
Alkalmazort Pszicholigia 22(2) 21-34. DOL:

10.17627/ALKPSZICH.2022.2.21

Pestalozzi, J. H. (2012). How Gertrude teaches bher
children: An attempt to help mothers to teach their own
children and an acconnt of the method. Ulan Press.

Piaget, J. & Inhelder, B. (1972). The psychology of the
child. Basic Books.

Peacock, G. A. (2017). Primary science: Knowledge and
understanding (8™ ed.). Learning Matters.

Runco, M. A. & Jaeger, G. J. (2012). The standard
definition of creativity. Creativity Research Journal,
24(1), 92-96.

DOI 10.1080/10400419.2012.650092

Sternberg, R. J. (2009). Wisdom, Intelligence, and
Creativity ~ Synthesized. ~Cambridge

University
Press.

UNESCO (2016). Education 2030: Incheon Declaration
and Framework for Action for the implementation of
Sustainable Development Goal 4. Paris: UNESCO.



