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Abstract

This article was devoted to determining the main parameters of predicting the success of
education and professional and pedagogical activity in the formation of natural science literacy in
secondary school. To date, there is a need for highly qualified specialists capable of professionally
and professionally training and strengthening the Kazakh nation on the basis of special pedagogical
natural science training.

The relevance of this study is related to the need to improve the quality of domestic education in
the formation of natural science literacy at the secondary level and to the definition of PISA
international education.

Kazakhstan's National Strategy for Educational Development for 2012-2016 emphasizes the
formation of students' natural science literacy as one of the tasks of education.

This regard, the content of secondary school standards includes information about the modern
natural science picture of the world, the role of modern theories and ideas in the formation of a
scientific worldview. The main method of implementing the standard is activity - based and
practice-oriented approaches, as well as the formation of natural science literacy at the secondary
level.

Essential to the formation of teachers' natural science literacy in secondary education is the
formation of the pragmatic component of literacy: special pedagogical natural science skills, the
experience (skills) of successfully performing theoretical and practical actions to maintain the unity
and integrity of the student body in the face of possible dangers based on existing knowledge.

To fix the primary importance of the educational result associated with the ability to act in a real-
life situation is already beginning to gather like-minded people around them, consciously
subordinating the educational process to the actual task under consideration.
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The content of educational standards in secondary schools includes information about the
modern natural science picture of the world, the role of modern theories and ideas in shaping the
worldview of scientific knowledge.

Keywords: Formation, PISA, natural literacy, secondary education level, competencies.
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OPTA BLJIIM BEPY JIEHTEMIH/E KAPATBLUJIBICTAHY
CAYATTBUIBIT'BIH KAJIBIIITACTBIPY MAHDBI3/IbIJIbIT bI

Axoamna

Bbyn makana opra MEKTENTeri >KapaTbUIBICTAHY CayaTThUIBIFBIH KAJIBIITACTHIPYAAFbl OKBITY MEH
KOCIOM-TIe 1aroTUKabIK KbI3METTIH TaOBICTBUIBIFBIH O0JDKAY/IBIH HETI13T1 apaMeTpiiepiH aHbIKTayFa
apHanapl. ByriHTi TaHAa apHAibl MENarorvKajblK KapaThUILICTAHY-FRUIBIME JaspIibIK HETi31HIe
Kazakctan yiIThIH KociOu jkoHe OLTIKTI OKBITYFa XKOHE HBIFATyFa KaOUeTTi KoFaphl OLTIKTI MaMaH-
Jap menarorrapra KaXeTTUTIK TybIHIAI OTHIP.

Bbyn 3eprreyain e3ektiniri opra OimimM Oepy ACHreHiHIETr! KapaTbUIbICTaHY-FBUIBIMU CayaTThl-
JBIKTHI KaJBINTACTBIPY xKoHe PISA xanbIkapaibik O1TiM/II aHBIKTAY IEHTeHiHIe OTaHBIK OLTiM Oepy
CamachlH apTTHIPY KOKETTUIITIMEH OaliIaHbICTBIPHIIA/IbI.

KazakcrannsiH 6i1iM 6epyai nameityasiy 2012-2016 xeiigapra apHanFaH YITTBIK CTPATETHICHI
OiiM Oepy MIHAETTEpiHIH Oipi peTiHAe OKYIIBIIAPbIH KapaTbUIbICTAaHY-FBUIBIMH CAyaTThUIBIFBIH
KaJIBIITacThIpyFa 0aca Hazap ayJapabl.

Ocblran 0aiiJlaHBICTBI OpPTa MEKTEN CTAaHAAPTTAPBIHBIH Ma3MYHbI QJIEMHIH Ka3ipri jKaparbl-
JBICTAHYy-FBUIBIMUA O€iiHeCl, FRUIBIMH JTYHHETAHBIMBI KaJbIITACTHIPYIAFbl 3aMaHAyH TEOpUsIIap
MEH HWJesyIapIblH pel Typasibl akmapaTThl KaMTuabl. CTaHIAPTTHI iICKE achIPYIbIH HETI3r1 9ici-
OeJIcCeHUTIK MeH TaXipubere OarbITTalFaH TICUIIEP, COHMAN-aK opTa JICHrei/ie 'KapaThblUIbICTaHy
CayaTTBUIBIFBIH KAIBIITACTHIPY.

Opta Ou1iM Oepy KyHeciHae MyFaliMIEpAiIH KapaTbUIbICTAHY-FBUIBIMUA CAyaTThUIBIFBIH KaJIbIII-
TaCTBIPYJBIH KAXKETTI MIAPThI CayaTTBUIBIKTHIH MPAarMaTUKAIBIK KOMIIOHEHTIH KAJbINTACTHIPY
0O0JBITT TAOBUTAIBI: apHAWBI MENATOTHKAIBIK JKapaThUIBICTAHY-FBUIBIMHU JTaFAbLIAp, KOJJAHBICTAFBI
OLTIM HETI31H/e BIKTUMAJ KayINTep JKaFaaiblHIa CTYJACHTTEP YKBIMBIHBIH O1pJIiri MEH TYTAaCTHIFBIH
cakTay OOWBIHIIIA TEOPHSUIBIK XKOHE MPAKTUKAIBIK OPEKETTEPIi COTTI OpbIHIAY TIXKipuOeci (1aFbl-
Japsbl).

HakTel emipmik karmaliia opekeT eTy KaOuneTiMeH OaiyIaHBICTBI OiTiM Oepy HOTHKECIHIH
MaHBI3BUIBIFBIH OCKITY YIIiH oNlap Ka3ip[iH e3iHae OigimM Oepy MpouleciH HaKThl KapacThIPBUIBII
OTBIPFaH TaIChIpMaFa CaHaJbI TypJe OarbIHIBIPHII, MIKIPJIEC afaMaapabl KUHAKW 6acTaibl.

Opta mekrenrtepae Oi1iM Oepy CTaHAAPTTAPBIHBIH Ma3MYHBI QJIEMHIH Ka3ipri jKapaThUIBICTaHY-
FBUIBIMU Oe€ifHeci, FBUTBIME OiTiM TYHHETAaHBIMJIBI KATBIITACTHIPYAAFbl 3aMaHaAyH TEOPUSIAP/IbIH,
UJCSUTAPIBIH POITi TypaIbl MOIIMETTEP/II KAMTHLIA L.

Tyiiin ce3mep: kambmracTteipy, PISA, Taburu cayaTThUIBIK, OpTa OLTIM JEHTEHi, KY3bIpeT-
TLITIK.
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3HAYUMOCTHh ®OPMHUPOBAHUA ECTECTBEHHOU TPAMOTHOCTH
HA YPOBHE CPE/JHEI'O OBPA3OBAHUA

AnHomayus

JlanHast ctaThsi Oblja TMOCBSIIEHA OIpPEAEJICHUI0 OCHOBHBIX IapaMeTpoOB IMPOTHO3UPOBAHUS
YCHEMHOCTH O0yueHUs: U NpodecCHOHATbHO-NIEAArOTHYECKONW AeATeIbHOCTH B (HOPMHPOBAHUU
€CTECTBEHHOHAYYHOW IPAaMOTHOCTH B cpeHel mKkose. Ha ceromHsmanii 1eHb CyIIeCTBYET MOTpeo-
HOCTh B BBICOKOKBAJU(UIIMPOBAHHBIX CIIELUATINCTaX, CIOCOOHBIX HA OCHOBE CIIEIIUANIbHOMN Meaaro-
TMYECKON eCTeCTBEHHO-HAay4YHOH MOATOTOBKU NMPOQPECCUOHANBHO U KBATU(DUIIMPOBAHHO 00y4YaTh U
YKPEIUIATh Ka3aXCTAaHCKYIO HALMIO.

AKTyanbHOCTh JAHHOTO HCCIICOBAHMS CBSi3aHA C HEOOXOIMMOCTBHIO MOBBIMICHUS KadyecTBa
OTEYECTBEHHOTO 00pa3oBaHMsA Ha YpOBHE (POPMHPOBaHUS €CTECTBEHHOHAyYHOW I'PaMOTHOCTH Ha
YPOBHE CpeHEro 00pa30BaHus U ONpeAEICHUs MeXayHapoiHoro oOpa3oBanus PISA.

HanmonanbHast crparerust pazsutusi oopazoBanust Kasaxcrana Ha 2012-2016 roasl mogdepKuBaet
(bopMHUpOBaHKE €CTECTBEHHOHAYYHON IPAMOTHOCTH YYAIIUXCsI KaK OJIHY U3 3a/1a4 00pa30BaHMUsL.

B cBs13u ¢ 3THM copep)kaHue CTaHIAPTOB CPEJHEN LIKOJBI BKIIOYACT B ceOs MH(OpMAIHIO O
COBPEMEHHOM €CTeCTBEHHOHAYYHON KapTHHE MUPA, POJIM COBPEMEHHBIX TEOPHH u uieh B Gopmu-
pPOBaHMM HAYYHOTO MHPOBO33peHUs. OCHOBHBIM METOJOM pEANIM3alUN CTaHAAapTa SBISAETCS
NeSITeIbHOCTHBIN U MPAaKTUKO-OPUEHTUPOBAHHBINA MOJIXOMbI, a TaKke (OPMUPOBAHNE €CTECTBEHHO-
Hay4YHOU IPAMOTHOCTH Ha CPEJIHEM YPOBHE.

HeobxomumbiM  ycioBueM GOpMHpPOBaHHS €CTECTBEHHOHAYYHOW TpPaMOTHOCTH YUYHUTENEH B
CUCTEME CpeIHEro o0pa3oBaHuUs sABIsETCS (POPMUPOBAHUE NMPATrMATUYECKOTO KOMIIOHEHTA IpaMoT-
HOCTH: CIELHUAJIbHBIX MEJAarOrHYeCKUX €CTECTBEHHOHAYUHBIX HAaBBIKOB, OMbITa (YMEHHII) ycremi-
HOTO BBITIOJHEHUSI TEOPETUUECKUX U MPAKTUUECKUX JACUCTBUH MO MOAACPKAHUIO €AUHCTBA U 1IEJI0-
CTHOCTH CTYAEHUYECKOTO KOJIJIEKTMBA MEpE] JUIOM BO3MOXKHBIX OMACHOCTEM HAa OCHOBE CYIIECT-
BYIOILIUX 3HAHHE.

YroObl 3auKCHPOBATH MEPBOCTEIICHHYIO BaXXHOCTh 00pa30BaTEIILHOTO PE3yJIbTaTa, CBA3aHHOTO
C YMEHHUEM JICHCTBOBAThH B PEAbHOM )KU3HEHHOW CHUTYaIlNH, yXKe ceiyac HaYMHaI0T cCOOMpaTh BOK-
pyr ceOsi eIMHOMBIIUIEHHUKOB, CO3HATENBHO MOMYUHSIS 00pa30BaTeIbHBIA MPOIECC pPEeabHOM
paccMaTpuBaeMou 3a1ave.

Copep:xanue o0Opa3oBaTeNbHBIX CTAaHAAPTOB B CPEAHMX IIKOJIAX BKIIIOYAET CBEJICHHUS O COBpE-
MEHHOM €CTeCTBEHHO-HAy4YHOW KapTHHE MUPA, POJIM COBPEMEHHBIX TEOPHH, Hiel B (HOPMHUPOBAHUH
MHPOBO33PEHHSI HAYYHOTO 3HAHMUS.

KiawueBbie caoBa: @opmupoBanue, PISA, ecrecTBeHHas IpaMOTHOCTh, YPOBEHb CpPEIHETO
o0pa3oBaHwMsI, KOMIIETECHITHH.

Introduction. The formation of natural science literacy is one of them main parameters for
predicting the success of further education and professional and pedagogical activities. Today there
is a need for highly qualified specialists teachers who are able to professionally and competently
train and strengthen the healthy nation of Kazakhstan on the basis of specially pedagogical natural
science training.

The relevance is related to the need to develop natural science literacy at the secondary level and
improve the quality of domestic education at the international level.

Kazakhstan's National Strategy for Educational Development for 2012-2016 emphasizes the
formation of students' natural science literacy as one of the tasks of education.
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This regard, the content of secondary school standards includes information about the modern
natural science picture of the world, the role of modern theories and ideas in the formation of a
scientific worldview. The main method of implementing the standard is activity — based and
practice-oriented approaches, as well as the formation of natural science literacy at the secondary
level.

Materials and methods of research. The level of formation of students' natural science literacy
can be analyzed as a set of quantitative and qualitative indicators that comprise the cognitive,
practical, and personal components of natural science literacy, including its components. In order to
determine the effectiveness and quality of the process of formation of students' natural science
literacy, it is necessary to characterize the measures of formation of this type of natural science
literacy component. This is because the real opportunity to organize and implement special
pedagogical natural science training in the field of education depends on this component.

Criteria were used to determine the level of pedagogical natural science knowledge (cognitive
component of natural science literacy). The selection was based on an analysis of pedagogical
literature on this issue.

An analysis was made of the work of researchers in the field of natural science and pedagogical
training O.Abdullina, Yu.Babansky, A.Kossakovsky, ILerner, A.Markova, V.Orlov,
Ya.Ponomarev, M.Skatkin, R.Shaporinsky, N.Yakovleva and enatural science training
I.Aleksashina, O.Golubeva, L.Korobeynikova, O.Melekhova, N.Oreshchenko, S.Slinkin, and others
A.Markov, referring to I.Lerner lists the following groups of knowledge and qualities of the natural
sciences

a) Scientific, systematic, generalizing, recognizing, restraining and expanding;

b) flexibility, mobility, efficiency

c) effectiveness, concentration on practical application

d) fullness, strength, quantity.

The indicators to assess the level of theoretical knowledge in O.Abdulina's research are quantity
(completeness, depth, strength), cognition (independence of judgments, grounded propositions,
problem formulation), and interest in educational theory (natural science literature, participation in
L.Korobeinikov's methodology and research activities):

- At the level of content reproduction, completeness of knowledge about the subject,

- generality in the knowledge of the essence, coherence in the knowledge of relations and
relationships;

- At the activity-transformation level: strength, mobility, and validity of knowledge;

- At the activity-individual level: depth of knowledge.

Considering the data and other studies, teachers determined criteria such as completeness,
generality, systematics, strength, and coherence in knowledge to characterize their special
educational natural science knowledge.

Essential to the formation of teachers' natural science literacy in secondary education is the
formation of the pragmatic component of literacy: special pedagogical natural science skills, the
experience (skills) of successfully performing theoretical and practical actions to maintain the unity
and integrity of the student body in the face of possible dangers based on existing knowledge It is
The question of qualitative and quantitative characteristics of skills as a necessary component of
professional and pedagogical training is developed as follows in many studies of teachers and
psychologists (O.Abdullina, N. Belokur, G.Zasobina, N.Kuzmina, G.Selevko, L.Spirin,
N.Yakovleva, etc.

For example, L.Spirit emphasizes that the degree of skill formation depends on the functional
unity of structured skills.

Knowledge (as informational background), skills and heuristic behavior as part of the skills. As
main indicators, scientists use ideological and moral orientation, professional competence (scientific
competence, expediency and purposefulness, originality, and assimilation); N.Belokar identifies
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qualitative characteristics of cognitive behavior, which are expressed by a system of indicators,
including the level of mastery of a system of meaning, depth of meaning. The main indicators of the
formation of skills G.Gnezdilov considers: stability, speed, error-free, and the quality of the
performance of the action, effectiveness A.Usova it is proposed to choose as indicators
characterizing natural science skills, completeness of operations, rationality, order of execution,
awareness of actions, generality of skills and the degree of complexity of mental operations.

Considering the above, the main indicators determining the level of formation of the practical
component of the natural science literacy of teachers are the degree of awareness of skills

- (Degree of dependence on theoretical knowledge),

- the degree of transmission, the level of mastery of the system of meanings (the ability to
attribute the object of cognition to a certain class, group of phenomena, etc.).

Natural science literacy involves not only knowledge, skills and abilities, but also an evaluative
and semantic attitude to the world and its activities. Just because a student knows a natural science
idea and correctly uses it to explain a phenomenon in reality does not mean that he or she is
convinced of the truth of this idea and, consequently, this idea does not cause an evaluative attitude
in the student until the idea becomes part of the student's worldview. The latter implies a positive
focus on the process of creating conditions for maintaining and strengthening the student's body and
eliminating damage, spoilage and destruction, as well as value-semantic representation (attitude) to
the content and results of health-saving activities K.Platonov identifies the following characteristics
in accordance with the orientation structure: breadth, intensity, stability and validity.

V.Slastenin indicates that

- Maturity of orientation (degree of social significance of the individual);

e intensity of orientation (the strength of the individual's aspirations to achieve the goals set);

e hierarchy of orientation types (selection of leading, major and dominant orientation types in the
system), orientation breadth (range of individual manifestations, desire areas).

An important indicator of the development and formation of value-semantic relations of a
secondary school teacher, including in the process of special pedagogical natural science training, is
the setting of specific goals in the course of educational and professional activities, ensuring the
unity and integrity of the student's body and creating conditions for the development of a sense of
purpose. The development of motivation encourages the student to set more important goals, the
achievement of which will satisfy his spiritual needs. In this process, B.Dodonov identifies four
elements:

1. the pleasure of the activity itself, the importance for the individual of its immediate results,
motivational power (reward for activity) and compulsive pressure on the individual.

Therefore, we propose to use modality (the positive and negative foundations of its components)
as the main criterion for the student's orientation to the process of creating conditions that ensure
unity and integrity in adolescence. Determine the value-semantic representations (attitudes) about
the content and results of health-saving activities through perseverance and satisfaction brought by
this type of activity. Determining the effectiveness of the process of formation of natural science
literacy based on specific criteria, such as completeness, generality, consistency, systematicity and
strength of special educational natural science knowledge; the degree of transfer, recognition and
mastery of the value system of special educational natural science skills; as well as style, stability
and satisfaction, taking into account the process and results of health-saving measures, this allows
you to identify the effectiveness of the process of formation natural science literacy. Using a tiered
approach, we were able to determine the levels of effectiveness of the process of forming natural
science literacy as low, medium and high. The definition of criteria and levels of formation of
natural science literacy of teachers makes it possible to scientifically substantiate and implement
this activity, which, in turn, contributes to improving the effectiveness of the general educational
process.
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Currently, the preparation of secondary school students for real life, for work, is one of the
leading priorities of education and requires revision in the education system. The current
understanding of educational programs goes beyond the usual list of knowledge, skills and abilities.
Educational outcomes are the end product of Student Guidance Process at school and indicate
qualitative changes in the student's personality. The crucial stage is the presentation of the results
of education, natural science literacy of the individual, this is formed based on the development of
key competencies and subject competencies. Key competencies are the state's requirements for the
quality of a high school graduate's education, which are stated in state educational standards and
curricula.

Requirements for the level of training of high school students in science subjects, based on the
development of competencies, include the main qualities that a student must acquire during the
training period. Currently, Kazakh children participate in international comparative studies in the
field of education such as TIMSS and PISA.

The concept of natural science literacy refers to the ability to take an active civic position on
issues related to the natural sciences and the willingness to take an interest in natural science ideas.
People with natural science literacy seek to engage in reasoned debate about issues related to
natural science and technology. This requires the ability to explain phenomena scientifically,
evaluate and plan scientific research, interpret data scientifically, and present evidence (PISA
survey).

In 2018, representatives of CIS countries participated in the international achievement survey
PISA.

PISA assesses the level of knowledge of 15-year-olds in key competencies and also contributes
to improving the quality and effectiveness of education systems In 2018, some 600,000 youth from
79 countries participated in this international survey.

PISA offers a definition of scientific literacy that includes three core competencies

- Scientific explanation of phenomena

- Application of natural science research methods

- Interpreting data and using scientific evidence to draw conclusions.

Equally important, and this is reflected in the definition, these competencies are necessary for a
person to take an interest in natural science ideas as an active citizen and to participate in
discussions of issues related to natural science and technology.

One of the most important issues accompanying the publication of the main results of the well-
known Programme for International Student Assessment (PISA) is the classification of countries
according to student attainment. However, this ranking does not take into account some highly
relevant factors, such as the different resource endowments of each education system or the
heterogeneous context in which schools operate. This study aims to provide a fuller picture of
education system operation worldwide by assessing the managerial efficiency of secondary schools
in a cross-country framework. To do this, we use data from OECD countries participating in PISA
2015 and apply a robust nonparametric approach that accounts for the fact that schools were
operating under heterogeneous conditions before the efficiency measures of performance were
estimated. Our results suggest that the consideration of both school resources and environmental
factors significantly modifies the country ranking based solely on student results.

Using the recent PISA for Development (2017) learning survey, we offer new evidence on
whether there is a private—public schools efficiency gap in Latin America and the role of distinct
barriers and inequality on efficiency. We obtain school efficiency scores using Data Envelopment
Analysis from 705 schools in four countries — Ecuador, Guatemala, Honduras and Paraguay. We
find that the private schools efficiency is 0.88 whereas it is lower for public schools (at 0.82). Thus,
there is a positive efficiency gap for private schools, with the lower efficiency in public schools
may be explained by the additional obstacles they face (such as higher prevalence of student work).
However, there is a greater scope in public schools of boosting efficiency by decreasing inequality
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and the provision of remedial classes. Whole sample results seem to be driven by two countries:
Ecuador and Paraguay.

The key areas of PISA research are reading, math, and science literacy.

General characteristics of natural science literacy and tasks of the Kazakh system of pedagogical
education The task of increasing the level of natural science literacy of Kazakhstan students is to
modernize the content and methods of teaching natural subjects, change or improve the educational
programs of schools and pedagogical universities.

The formation of natural science literacy is one of the main tasks of general secondary education
in the Republic of Kazakhstan. Students should acquire the following abilities

- Explain phenomena scientifically

- Understand the characteristics of natural science research;

- Interpret data and use scientific evidence.

All these competencies lead them to possess natural science literacy. As a result, students tend
to participate in research in the natural science field, discuss problems, etc.

The most important resource in improving students ' natural science literacy is practice-oriented
tasks that allow them to teach them to solve life problems using subject knowledge.

Practice-oriented tasks — the content of which is close to real life-are the main tool for develop-
ing students' functional literacy. Development of practice-oriented tasks for the formation and as-

'

sessment of students ' natural science literacy should meet the following requirements:

- the task block must contain story tasks with a creative title.

- the subject of tasks must have a different context.

- the content basis of tasks should be based on the material of scientific knowledge;

- practice-oriented tasks should have different levels.

- tasks should aim to develop the competencies that constitute natural science literacy;

-tasks can be diverse in form (with the choice of one or several possible answers, matching two
sets, with a short answer, with a detailed answer) and must be accompanied by criteria for
evaluating their performance.

Characteristics of the assessment of the level of natural science literacy formation From the
pedagogical point of view, the development of students' pedagogical and cognitive competence is
characterized primarily by practice-oriented learning. From this perspective, the prerequisites of the
methodological principles of natural science literacy formation of students of the Republic of
Kazakhstan are the acquisition of the ability to scientifically explain problems related to natural
science and technology at their own level, to understand the main features of scientific research, to
summarize scientific data, etc.

Each of the three core competencies that make up the ENG contains specific skills that can be
developed directly or tested through separate assignments. Paragraph 1 provides an approximate
description of these skills that identify the content of each core competency and the training tasks
that can be used to form or assess the corresponding skills.

Table 1 - Skills that reveal the content of ENG and a description of the tasks in the following areas: Forma-
tion/evaluation of these skills

Description of training assignments designed to
Formation/evaluation of skills

Competencies and Skills

Competence: scientific explanation of phenomena

1 | Apply relevant natural science knowledge | A fairly standard description of the situation is

Apply knowledge of the natural sciences suggested, and program materials can be used
Explain phenomena directly.

2 | Recognize, use, and create On writing non-standard situations for which the
Explanation. student is not prepared to provide an explanation.
Models and Ideas In order to obtain an explanation, one must either
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transform it (explicitly or mentally) into a standard,
well-known model, or into a model in which the
necessary relationships can be clearly traced. An
inverse problem is also possible: use the model
presented to discover and explain the phenomenon.

Scientifically Justified
Scientific Justification
About a process or phenomenon

It is suggested that further development be justified
based on an understanding of the mechanism (or
cause) of the phenomenon or process.

Describe and evaluate the methods
scientists use to ensure the reliability of
data and the credibility of explanations.
Reliability of Explanation

It is suggested that the purpose of certain elements of
the study (control group, control sample, large
statistics, etc.) be clarified to increase the reliability
of the results.

Alternatively, to investigate the issue, a more reliable
It is suggested that we select.

Competence: Application of Natural Science Research Methods

Recognize and concretize the objectives of
this study
Objectives of this study

By briefly describing the course of the study or the
actions of other investigators, it is suggested to
clearly formulate its purpose.

Scientific Research Methods Proposal and
Evaluation

Scientific Research Methods

of this issue.

For each problem described, we suggest a brief
formulation or evaluation of the research idea that
seeks to solve it, or to describe the main stages of
such a study.

Present an explanatory hypothesis and
Present a hypothesis and suggest ways to
test it Verify

It is proposed not only to formulate hypotheses that
explain the described phenomenon, but also to
propose possible ways to test them.

A set of hypotheses can be proposed in the task.

They can also be proposed in the task itself.

Describe and evaluate the methods
scientists use to ensure the reliability of
data and explanations.

It is suggested that the purpose of special survey
elements (control groups, control samples, large
statistics, etc.) be clarified that would increase the
reliability of the results.

Alternatively, to investigate the issue, a more reliable
It is suggested that we select.

Ability to interpret data and use scientific evidence to
Draw conclusions

Analyze and interpret data and draw
appropriate conclusions
Draw conclusions

It is suggested that conclusions be based on the
interpretation of data presented in a variety of
formats, including graphs, tables, diagrams, photog-
raphs, geographic maps, and verbal statements,

Data may be presented in a combination of different
formats.

Transform one form of data representation
into another

It is proposed to transform one form

Of scientific information presentation into another,
for example: a wordform into a schematic drawing, a
tabular form into a graph or diagram, etc.

Recognize  assumptions, and

arguments in scientific texts

proofs

It is proposed to identify and formulate

assumptions on which a particular scientific study is
based They can also describe the types of scientific
text themselves: proof, reasoning, and assumption.

Evaluate from a scientific point
of view arguments and evidence from
various sources

It is proposed to evaluate from a scientific point of
view the correctness and credibility of statements
contained in various sources, for example, scientific
and popular texts, media reports, and people's
statements.
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These competencies include the following:

components of science literacy:

knowledge of basic natural science concepts, facts, laws and their effective use in educational
activities;

understand the main characteristics of the methods of perception of the natural sciences,
acquire the basics of natural science practice, and obtain, select, and analyze data from the natural
sciences;

determine the scientific meaning of problems that arise in the course of everyday activities, in-
cluding social and political situations;

understanding natural science publications, analyzing and evaluating the information provided; for-
mulating your own arguments on natural science issues and evaluating other people's arguments.,
etc.

These components make it possible to select the content of natural science knowledge, this is the
foundation for the development of students' natural science literacy, and create practical tasks in
academic subjects.

Conclusion. Competence is realized through a practice-oriented teaching methodology in the
educational process by performing specific practical tasks and exercises.

The degree of actualization of the task of developing natural science literacy in education
primarily depends on the position of a particular teacher, methodologist, or head of an educational
organization regarding priorities in determining the educational outcome. And this position is
determined by the solution of the dilemma: what is preferable - knowledge of facts and ability to
solve typical educational tasks, or the ability to act in a real-life situation.

To fix the primary importance of the educational result associated with the ability to act in a real-
life situation is already beginning to gather like-minded people around them, consciously
subordinating the educational process to the actual task under consideration.
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BOJIAITAK BUOJIOTI' A ITI9HI MYTAJIIMIHIH ®YHKIIMOHAJIABIK
CAYATTBLIbIT'BIH JAMBITY

Anoamna

byn makamanplH MakcaThl — (DYHKIIMOHAJIIBIK CayaTTBUIBIK Typalibl TYCiHIK Oepy. bomarmak
OuoJIOTHs MOHI MYFaNIIMIH JalbIHIayqa oJapblH (QYHKIIMOHAIBIK CayaTThUIBIFBI Typallbl 3€pTTeyY-
JIH ©3€KTLIIr MEH OJIap/blH OPTYPJIl MPaKTUKAIBIK KOHTEKCTTEpAE TUIMI THIMJI MaiaanaHy >kKoHe
TYCiHY KaOi1eTiH Tannay O0JbIN TaObLIaIbl.

Makanana GyHKIIMOHAIIBIK CayaTTBhUIBIK KYHJIENIKTI emipJe, OiiM 6epy MeH eHOeKTe opTypii
TarchIpMaapAbl COTTI OPBIHAAY YIIIH KOJAaHa OuTyal KaMTHIbL. OPTYpii omicTepni OipiKTipy
MakcaTThl (PYHKIIMOHAIIBIK CAYaTThUIBIKTHI TaMBITYBIH €H THIM/II XKOJIAaphl KAPaCTHIPBLIFaH.

byn sxympicTa Oonamak OWONOTHS TOHI MYFaTIMACPIHIH (QYHKITMOHAIIBIK CayaTThUIBIKTHI
OIIIIICY SJICTepl MEH >KapaThbUIBICTaHyAa (YHKIIMOHATABIK CAyaTTBUIBIKTHI JaMBITyla CTYIECHTTEp-
JIH KOJIJaHA aJlaThIH JaFJbUIAPBIHBIH Ti3iM1 MeH Ooamrak MaMaHIapblH OHOJIOTHS CcalachiHIa
KapbIM-KaThIHAC JKacal, JKYMBIC ICTeyl YIIH OJapJblH (YHKIIMOHAIIBIK CAyaTTBUIBIFBIH JTaMBITY
MAaHBI3IbUIBIFEI AHBIKTAIAIBL.

OYHKIMOHAIIBIK CayaTThUIBIK MBIHATAPJAAH TYPAJbl: OWOJIOTHSIIBIK KYOBUIBICTApABI TYCIHY
KaOineTi, 1epekTepi TYCIHAIpY KabieTi, OMONOTUSIIBIK AKCIEPUMEHTTI OpbIHAay Kalineri. DyHK-
[AOHAJIBIK CAayaTThUIBIKTHIH HHBAPHAHTTHl KOMIIOHEHTTEPIH €CKEpE OTHIPHIN, 013 CTYIEHTTEPiH
&Keke OachlHa OMONOTHSUIBIK OLTiM ally MpoIeciHae KYHIBUIBIKTAp.Ibl 13/1€y JIeTl aTalaThlH KaFaan
TOH JIeTl TYXKBIPhIMIANUMBbI3. DYHKIIMOHAIABIK CAayaTThUIBIKTBIH KAJIBINTACYbl KEKE TYJIFAHBIH
MACCUBTI camackl eMec, KePICIHIIEe KEKe TYJIFaHbIH OeJICeH/ I 0e1iri 00T TaObLTa b

Maxkanana QyHKIIMOHAIBIK CayaTThUIBIK JIETeH OW HETi3/eNe/li )KoHe OWOJIOTUSHBI OKBITY OIic-
TEMECIHJIET] HETI3T1 KYHABUIBIK HYCKAYJBIFBI OONBIN TaObutanbl. Herisri mMasmyHbIHAA (YHKIIHO-
HAJJIBIK CayaTThUIBIK YFBIMBIHA TAJIAY JKACAJIBI.

OYHKITMOHAIIBIK CayaTThUIBIKTBI JAMBITY OOJIallIaK MYFaTIMAEpPre ©3/CepiHiH KOCiOM MIHAETTe-
pIH THIMJII OPBIHJAYFa XOHE OKYIIBLIAPBIH OHOJIOTHSI MEH FBUIBIMH OWIAyJbl YHPEHYTe IMIa0bIT-
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