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ABOUT ARTICLE

Key words: Thinking, test questions, Abstract: The article examines changes in the
international research, differential approach, state and psychological perception of fourth-grade
block, educational environment, primary school  students when performing TIMSS tasks, especially
student, primary education. in the mathematical part. Attention is paid to the

international assessment study TIMSS and its
significance in modern society and leading world
powers. The article describes the contribution of
the leading countries in the study to the
development of education and comprehensive
personality development of primary school
students. The development of schoolchildren
affects the stability of education in the state and its
international capabilities. Thearticle describes the
educational environment in several major
countries with a full description of its structure.
The article also discusses the results of TIMSS and
its impact on students ‘creative thinking, the
structure of TIMSS test tasks (blocks "Knowledge",
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"Applications”, "Reasoning"). The articleis
relevantforteachers, teachersandstudentsof
primaryeducation.

INTRODUCTION

To fully understand how TIMSS tasks affect the thinking of elementary school
students, you must firstunderstand what thinking is. Thinking is the ability to perceive the world around
you in all its diversity, create images of objects and phenomena, find logical connections between them,

and solve problems. At the same time, it is important to be able to abstract from the details and see the
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big picture.Teachers can develop students ' thinking in many ways: through didactic games, contests, or
individual tasks. These methods can also be used for TIMSS tasks.

Thus, lessons using TIMSS tasks can encourage creative thinking in fourth grade students.This study
provides an opportunity to compare the level of mathematical education and knowledge in the field of
natural sciences among fourth-and eighth-grade students in different countries. TIMSS questions and
test tasks are based on the following components: [2]

. tasks and information based on educational and cognitive activities;

. similar content of tasks of the countries that participate in the study;

. control of information in the mathematical and natural science block;

. matching the age capabilities of the participants and the test questions provided.

In the modern world, education is considered one of the most important conditions for stable
development. In the concept of international education until 2030, it is defined as a priority task — to
create conditions for obtaining high-quality education. This made it possible to apply technology more
widely in the educational system. They are aimed at improving methodological training, developing
creative thinking among teachers, including primary school teachers.

According to the resolution of the Cabinet of Ministers of the Republic of Uzbekistan "On measures to
organize international research in the field of quality assessment of education in the public education
system' dated December 8, 2018 No. 997, the Republic of UzbekistanH intends to introduce international
research PIRLS, TIMSS, PISA and TALIS and also take part in these programs. Taking into account the
above-mentioned resolutions, special attention is paid to the content of education, new versions of
textbooks are being experimented with, and modern methods are being used to improve the
effectiveness of the educational process.

When teaching primary school students, it is important to choose and use the right methods, tools and
forms of pedagogical technologies in order to expand the horizons of students and their creative
abilities. A number of innovative technologies are used in the organization of training sessions.

The very concept of TIMSS (from English Trends in Mathematics and Science Study) is an international
study of the quality of mathematical and natural science education in schools and the analysis of results
between different countries of 4th and 8th grade students. This is a program organized by the
International Association for Academic Achievement Assessment (IEA). [1]

This decision was made in order to improve the techniques and methods used in the mathematics and
natural sciences lesson after an in-depth analysis of the results of students who took part in the
monitoring. A number of studies have been conducted in this area, as it is currently relevant. Mastering
the skills of solving tasks of the TIMSS type depends on the methodical literacy of the primary school
teacher, on their understanding of the importance of exercises for the formation of mathematical
concepts and other theoretical provisions in mathematics lessons. Therefore, it is necessary to select
tasks correctly, taking into account their semantic load.

METHODS

The TIMSS framework allows students to evaluate their educational achievements in three key areas:
"Knowledge", "Application" and ""Reasoning".

The Knowledge section tests your knowledge of mathematics, including properties of numbers and
simple geometric shapes. You also need to be able to reproduce definitions and extract information from
standard graphs and charts. In the natural sciences, it is necessary to demonstrate an understanding of
the properties of organisms, materials, phenomena and processes, as well as a knowledge of science
terms and units of measurement. In the "Application" section, students are asked to solve problems
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related to various life situations, interpret data from tables and diagrams, diagrams and graphs, and
conduct experiments.
The "Reasoning" section tests your logical and systematic thinking skills. Problems may differ in the level
of complexity, the number of solution steps, and the need to integrate knowledge from different areas.
The aim of the program is to assess the level of preparation of students receiving compulsory general
education and to determine their ability to function fully in society.
It is important to remember that in today's world, where information technology and robotics are
actively developing, the skills assessed by TIMSS become even more relevant. If earlier strong memory
and encyclopedic knowledge were valued, now these skills are no longer so important. After all, there
are electronic search engines, online encyclopedias, and industry databases that allow you to get
information without having to memorize it .TIMSS tests are conducted to assess changes in the
education system and determine how well students are able to analyze information, draw conclusions
and apply knowledge in practice. The results of testing allow us to objectively assess the level of
development of education in the country and take measures to eliminate shortcomings.
Participation in TIMSS and other international programs provides an opportunity to apply the experience
of developed countries in the education system of Uzbekistan and compare the results with those of
other countries. Also, the results of testing will be taken into account when compiling the national rating
of schools in Uzbekistan.
Participation in TIMSS studies every three years allows monitoring the effectiveness of the education
system on a global scale.
In particular, to improve the quality and effectiveness of primary education, it is necessary to develop
broad-minded and critical thinking, so that students can see changes in society and express their attitude
to them. One of the tasks of the teacher is to adapt training to the individual characteristics of each
student, his interests and preferences in various disciplines, which covers the structure and specifics of
TIMSS tasks.
To gradually introduce this practice into the educational process, the teacher should introduce students
to tasks similar to those used in the international TIMSS test in stages between completing regular tasks
in mathematics and science. It is worth starting from elementary school, so that by the eighth grade
students have developed competencies that meet international standards of education.
Examples of typical tasks for "Knowledge" and "Application" are presented below.

1. I'pynne u3 7 pereit nanu 64 npsiauka. CKOJIBKO MPSHUKOB HAZ0 100aBUTh, YTOOB! Pa3leIUTh NPSIHUKNA MEKAY

JE€THbMH MTOPOBHY?
2. I[eBO‘lKa Ha3bIBACT YUCJA, YKAa3aHHBIC B Ta6J’II/II_I€. MaJp4uK U3 3TUX YHCen noJriy4acTt Apyrue 4uciia, BbIIIOJIHHUB
HEKOTOPOE JACHCTBHE.

Yucaa Yuciaa
A€BOYKH | MaJIbUHKAa
1 2

3 6

6 12

9 18

Kaxkoe nelicTBre BBIONHSIET MaTbYUK?

3. B 3ane 8 psagos kpecen. B kaxmgom psay mo 13 kpeces. C HOMOIIBIO KAKOTO BhIPAKEHUS MOXKHO BBIYHCIIUTB,
CKOJIBKO BCETO Kpecen?
A) 13+8 b) 13:8 B) 13-8 ) 13*8

4. Ha pucynke 15 kpyxkoB. O6Bequ 1/3 Bcex Kpy»KKOB.
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00|00
OO0O0O0
OO0O00

5. Kaxoe uncmo paBHo cymme: 2 equHUNBIT 4 AecaTkat 7 coTeH?

A) 247 B) 742 B) 427 ) 724
6.Kaxoe u3 cnenyromux grcen Ommke K 87
A) 0,8 b) 7,99 B) 8,9 I 8,20

7. B 6 yacoB yTpa Temmeparypa Bo3ayxa Obuia 13 rpaaycoB. 3aTeM Kax/blil yac oHa MOJHUMANAch Ha 2 Tpajyca U K
10 gacam yrpa nocturna 20 rpagycoB. Kakas remreparypa Oputa B 9 acoB yrpa?
A) 15 rpagycos B) 17 rpangycoB  B) 19 rpanycos I') 21 rpanyc
8. IIpoBoJIOKY IuHOM 24 cM COTHYJM TakK, YTO MOJYYUJICS NPSIMOYTrOJdbHUK. ECiu mmMpuHa 3TOro NpsMOYyrojbHUKA
paBHa 4 cM, TO UeMy paBHA €ro JIuHa?
A) 16 cm B) 6cm B) 8cm IN12cm
9. Ilpu BbIMONHEHHM OOMAIIHEro 3aJaHMs IEBOYKA HEYasHHO Npojuia Body Ha Terpanb. OmHy m3 mudp crano
HEBO3MOXKHO TMpouecTb. OTBET B puMepe BepHbIH. Kakyro nngpy HEBO3MOXKHO MIPOUUTATH?

1.000

_ gl

106
10. 3a ogaUM cTOTIOM, paboTas B TpyIIe, CHIAT 5 yenoBek. Kak y3HaTh, CKOBKO MOHAIOOUTCS CTOIOB, YTOOBI IOCAINTh

35 genoBek?
A) otusate 5ot 35  b) ymHoxute 35Ha 5  B) mpubaButh 5 K 35 I') 35 pa3menuts Ha 5
11. 3anumm Bce mudpbl, KOTOPHIMU 0003HAYESHBI TPATICTIHH:

UOC

5 6 7
Ilopona nepesa Hucno nepeBbeB
bepésa 400
Tonons 200
Ps6una 100
Scenb 100

B Ta6m/1ue YKa3aHO KOJMYCCTBO ACPCBLECB PA3HBIX IMOPOMA, KOTOPBIC HMMCIOTCA B IApKEe. Ha xaxoii u3 KPYT'OBBIX
Auarpamm MnpaBujibHO NPEACTABJICHBI JJAHHBIC, OTO6pa)KéHHLIe B T216.]'II/II_[C‘.7
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In these cases, the teacher can explain to students the essence of the condition of all tasks in turn, asking
leading questions to students. Or use the "Fill in the blanks" method, which gives an example with
omissions of the necessary values, and students need to figure out which number to insert judging by
the task condition.

A pedagogical experiment was conducted in the fourth grade of Secondary school No. 2 of the Alat
district of the Republic of Uzbekistan among well-performing students using TIMSS test tasks. 10
elementary school students took part in this experiment.

RESULTS

When conducting this experiment, the following tasks were set:

-Study the student's psychological state during the lesson using TIMSS test tasks.

- Develop students ' ability to use computer technologies while completing TIMSS tasks.

- Develop a TIMSS task system for fourth-grade students.

- A clear explanation of the importance of TIMSS tasks in math classes at the present time.

- Improve creative thinking when solving math tasks like TIMSS.

- Choose your own material for a pedagogical experiment.

- Experimentally test the effectiveness of using innovative approaches to organizing math lessons in
primary schools.

- Differentiation of research results.

A sample of students from the fourth grade as well-performing was determined by the result of their
total scores during the educational process for three years of study at this school. The following is a list
of students: Gaibullayeva M., Rasulova Sh., Arislonova D., Rustamov Zh., Khamroev S., Kakhramonova
N., Yunusova M., Ergasheva M., Ravshanova R., Furkatova M.

The results of the study showed that when introducing TIMSS test tasks in math lessons, students
develop:

- independent thinking;

- logical thinking;

- critical thinking.

- fast assimilation of the material;

- worldviews.

- memory.

The tasks that were provided to students are commented on above.The criteria for evaluating students
were also prepared as follows:
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K1 - the student has fully understood the meaning of the test question.

K2 - the student was able to reflect on the content of the question.

K3 - the student was able to complete the task correctly.

K4 - the student found several solutions to the same task.

K5-the student is looking for an easy solution to the same example, if there are several options, and
chooses the best one.

Each criterion for assessing mathematical literacy is rated at one point. Then the result is summed up.

[ building 123456789101112

Full name of |1 2 3 4 5 6 7 8 9 10 |11 12
students / task
number
Gaibullayeva M. |4 5 4 3 4 4 4 5 4 5 4 5
Rasulova Sh. 3 4 5 4 4 4 4 4 4 5 5 4
Avrisl'nova D. 4 4 5 5 5 4 4 5 4 5 5 4
Rustamov Zh. 4 5 4 5 5 4 4 5 4 5 4 5
Khamroev S. 3 4 4 5 4 3 5 5 4 4 5 4
Kakhramonova N. | 5 4 4 4 4 4 4 4 5 4 4 3
Yunusova M. 4 4 4 4 4 4 4 4 5 4 3 5
Ergasheva M. 3 4 5 4 5 5 5 3 5 4 4 3
Ravshanova R. 4 5 5 4 5 4 5 5 4 5 5 3
Furkatova M. 4 5 4 4 5 4 4 5 4 5 4 5
We can draw a conclusion based on the overall estimates as follows:

Full name of students Total score

Gaibullayeva M. 4,25

Rasulova Sh. 4,2

Arisl'nova D. 4,5

Rustamov Zh. 4,5

Khamroev S. 4,2

Kakhramonova N. 4

Yunusova M. 4

Ergasheva M. 4,2

Ravshanova R. 4,5

Furkatova M. 4,4
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Results
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It can be concluded from the experiment that the tasks were mostly clear to the students. Tasks #
1,2,3,4,5,9,10,11,12-students solved without difficulty. Tasks 6,7,8 caused difficulties. The teacher should
pay special attention to the methodology of teaching integers, time and spatial representations of
students.

According to the structure, the tests in the mathematics and natural sciences block in the fourth grade
include 175 and 172 questions, respectively. Each booklet consists, on average, of 44-50 tasks, for which
72 minutes are allocated. In this regard, the primary school teacher can apply these tasks during the
learning process, integrating them with the capabilities of students and their individual abilities. Thus, it
is also necessary to involve students in the time frame, that is, to determine the beginning and end of
tasks. The uniqueness of such tasks serves to increase students 'creative thinking and arouse interest in
math and science lessons, as well as it serves as a good example of individually selected tasks tailored to
students' academic performance in math lessons.

The main sections that the teacher needs to pay attention to are the "Numbers" section. It includes:
students ' ability to understand the meaning of digits, decimals or ordinary fractions, writing multi-digit
numbers, basic skills in using natural numbers, ways to represent them, establishing relationships
between them, performing arithmetic operations, and much more. When performing such tasks,
students need to be aware of the relationship between units of measurement, and convert oneunit of
measurement to another.[1] Knowledge of natural numbers is considered basic for schoolchildren,
because all tasks are related to them.

To fully immerse yourself in the TIMSS international research environment, you should conduct a survey
in the classroom (students, teachers, parents, school administration). The data obtained can serve as a
good source for identifying factors that influence test results and explain the state of students '
knowledge in mathematics and natural sciences. It is also appropriate to use modern information
technologies along with conducting TIMSS tasks during the educational process.

DISCUSSION

The results of international studies evaluating the quality of national programs show that countries such
as Singapore, Finland, South Korea, the United States, etc. show the best results compared to other
countries in the world. Singapore occupies a separate place. The structure of education in Singapore is
significantly different, which makes it a leading country in this environment. [5] For example, the
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educational environment is focused on practical significance, which goes back to the pedagogical
traditions of many countries in the east and west. It mainly focuses on the prepared individual curriculum
by the teacher, the teacher, the transfer of acquired knowledge to students and the direct preparation
of students for annual exams by the end of the year, to identify shortcomings, eliminate them and move
to a new level of education. Textbooks are developed independently by the teacher based on the
psychological and physical data of school students. This is also the case with the curriculum, workbooks,
methods, and so on. Mathematical literacy is of particular importance. Educators in Singapore focuses
on algorithms and sequences for problem solving and teaching problem formulation with precision and
clarity. [5] In this state, there is still a centralized model of teaching. Where the teacher plays an important
and central role in the lesson.

In my opinion, when creating TIMSS assignments, a teacher should take into account the following
factors that help to create a complete picture when selecting certain tasks for fourth-grade students:
precise interaction of test content verification principles.

significance of the material being tested from the point of view of mathematical and natural science
education;

compliance with the age and psychological capabilities of children.

Various types of tasks are prepared to assess students ' mathematical skills, such as open and closed
tests, multiple-choice tests, short or full detailed answers, and practical tasks for logic and thinking. For
a better assessment, it is appropriate for the teacher to apply a differential approach, where there are
four levels of academic achievement: low, medium, high and higher. It is also important to have a time
frame that does not exceed what is allowed.

When teaching primary school students, it is important to choose and use the right methods, tools and
forms of pedagogical technologies in order to expand the horizons of students and their creative
abilities. A number of innovative technologies are used in the organization of training sessions.

The TIMSS structure evaluates students 'educational achievements in such cognitive blocks as"
Knowledge"," Application "and "Reasoning". The "Knowledge" area includes math problems that
require students to know about the properties of numbers and simple geometric shapes, reproduce
definitions, and get information from standard graphs and diagrams. In the natural sciences, it is
necessary to demonstrate the level of knowledge about the properties of individual organisms and
materials, phenomena and processes, natural science terms and units of measurement.[1]

When performing tasks for "Application", students need to show their abilities in solving mathematical
and natural science problems related to various life situations, interpreting data from tables and
diagrams, diagrams and graphs, and conducting experimental work.

The block "Reasoning' reveals the skills of logical and systematic thinking of students. Problems that
require reasoning may differ in the novelty of the proposed situation, the complexity of the question,
the number of solution steps, and the need to integrate knowledge from different sections.

The purpose of this program is to assess students who receive general compulsory education in the skills
and knowledge acquired in this period and serve for full functioning in society.

First of all, it is necessary to remember that the current XXI century is the age of information technologies
and robotics, which serves to develop not only the skills described above, but also the ability to use
computer technologies. And modernity requires specialists to have completely different competencies
from the previous ones. If previously strong memory, encyclopedic knowledge, and professionals who
knew as much information as possible in their field were highly valued, now these skills are no longer of
primary importance. After all, electronic search engines, online encyclopedias, various online databases
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by industry have already been created, and now the need to remember this information has faded into
the background.

TIMSS tests are conducted to identify current changes in the education system, to determine the extent
to which students have the skills to think analytically, draw conclusions and communicate based on real
events, and how well the education system adapts to these changes. It is envisaged that the results
provide an opportunity to objectively assess the level of development of education in the country and
make timely decisions to eliminate existing shortcomings. Also, the results of testing will be taken into
account when compiling the national rating of schools in Uzbekistan.

After participation, Uzbekistan will have the opportunity to apply the experience of developed countries
in the country's education system through participation in TIMSS and other international programs and
will also be able to compare its results with those of other countries. It should also be taken into account
that participation in TIMSS studies every three years makes it possible to monitor the effectiveness of
our country's education system on a global scale.

In particular, improving the quality and effectiveness of primary education requires a broad world of
thinking with a developed worldview, in which each student can see with his own eyes the cardinal
changes taking place in our society, express his attitude to each issue that he conducts. One of the most
important tasks facing the teacher is the intercorporation of training, taking into account the individual
characteristics of the student, his preferences in professions, various disciplines, which covers the
structure and specifics of TIMSS tasks.

CONCLUSION

It can be concluded that this approach can develop the thinking of schoolchildren during the educational
process. If innovative approaches to organizing math lessons in primary schools are used correctly using
TIMSS tasks, the effectiveness of information assimilation increases along with interest in the subject.
The content of a math lesson in primary school serves as a comprehensive means of developing students
'thoughts, worldview, speech, and personality, and occupies an important place among other academic
subjects. In the course of math classes, students ' mathematical literacy is improved. Students ' abilities
to correctly, consciously and timely understand the essence of tasks and solve them correctly are
growing. The development of creative thinking during math lessons, the development of methodological
foundations for the practical application of specific forms and methods of using innovative approaches
to organizing math lessons in primary schools, as well as the preparation of methodological
recommendations: all this serves as a good foundation for building a fully developed student.

Of course, there are special conditions that can be used to achieve these results. They are as follows:

1) the application of innovative approaches to the organization of mathematics lessons in primary
schools is theoretically and practically justified;

2) new approaches to the organization of mathematics classes in primary schools with the use of specific
content, form, means, methods and techniques of TIMSS are justified,;

3) the educational process aimed at using innovative approaches to the organization of mathematics
lessons in primary schools, when the educational process is organized on the basis of specific scientific
and methodological recommendations. The expected effectiveness is achieved in the primary education
process.

Also, on the part of our state, all the resources presented are set out in the Constitution of the Republic
of Uzbekistan, the Law of the Republic of Uzbekistan "On the State Language", the Law of the Republic
of Uzbekistan "On Education", the State National Program for the Development of School Education for
2004-2009, the Decree of the President of the Republic of Uzbekistan dated April 29, 2019 "On the
development of a concept for the development of the public education system based on period until
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2030”, social, legal, pedagogical, psychological, scientific sources on the topic of mastering national
values, glorifying the human factor, recognizing human rights and freedoms in building a democratic
state governed by the rule of law.

After participation, Uzbekistan will have the opportunity to apply the experience of developed countries

in the country's education system through participation in TIMSS and other international programs and

will also be able to compare its results with those of other countries. It should also be taken into account
that participation in TIMSS studies every three years makes it possible to monitor the effectiveness of
our country's education system on a global scale.
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