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The main aim of the article is to study the organization of the Nature subject in the competence-based
teaching at schools. In recent years, the active participation of our Republic in various research programs on
the assessment of student achievements has led to positive changes in textbook policy. In such programs
(such as TIMSS and PISA), the reading, mathematical, and scientific literacy skills of students are studied and
evaluated with specially designed tools. It should be noted that according to the results of the latest TIMSS
study, our students were able to demonstrate high mathematical literacy skills. Unfortunately, their scientific
literacy scores were lower than the average research score. However, the formation of scientific literacy in the
natural sciences is extremely important in training competent young people for the future. In the countries
whose students show high results in the TIMSS and PISA research programs (Singapore, China, South Korea,
Finland, etc.), the formation of scientific literacy competence in the teaching of Natural Sciences is the main
goal of national education. In the article, the way to solve the problem related to the formation of scientific
literacy competence in our students at the general secondary education level with the teaching of the
integrative "Nature" subject was studied; the importance and necessity of studying this subject were justified.
The results of Azerbaijani students in the field of Natural Sciences in comparison with international studies are
not satisfactory, the reason for this is that students do not have enough knowledge of scientific concepts and
laws in Natural Sciences, and they have difficulty answering real-life situational tasks.

Application importance: this theory can be implemented in general education schools.
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Introduction. The purpose of the Natural Science training is to form scientific literacy skills in students,
to instill in them the ability to apply the acquired knowledge to solving situational problems of various content.
In order to successfully realize this goal, a conceptual approach to the process of improving and renewing the
teaching of Natural Sciences is implemented in our country. Thus, "Life knowledge" at the compulsory primary
education level, Natural Sciences curricula at the secondary and full secondary education levels of the general
education level are re-analyzed and evaluated. On the basis of the prepared new subject curricula, the
concepts of textbook sets for "Life knowledge" for primary grades, "Nature" for grades V-VI, and Biology,
Physics and Chemistry for grades VII-XI are developed, textbooks are compiled and their pilot testing is carried
out (https://fedu.gov.az/uploads/telim-materiallari/2021/yeni-tedris-ilinde-nezerde-tutulan-fealiyyetler.pdf).

Formulation of the problem. In order to move to a new stage in the educational system of our Republic,
like other countries, the study of student achievements and determination of the ways to raise their level are
considered important issues. In recent years, the participation of Azerbaijani students in international studies
such as PISA (The Program for International Student Assessment) and TIMSS (The Trends in International
Mathematics and Science Study) gives reason to say this. Countries participating in research programs such
as TIMSS and PISA can identify gaps in their education system based on the educational achievements of 4th
and 8th grade students in Mathematics and Natural Sciences, as well as determine their educational policy
and the level it can be compared to in the framework of international standards. It should be noted that various
reasons affect the results of research. Since textbooks play an important role in the learning process in our
education system, poor performance is mainly due to deficiencies in textbook content and teaching. Currently,
as a result of the textbook policy conducted in our Republic, it is being improved based on global international
experience. However, there are still some shortcomings in the process of developing and improving textbooks.
A certain part of these shortcomings was discovered as a result of the conducted international assessment
studies. In order to eliminate them and adapt our education to the requirements of international standards, the
"Reserve textbook" project was brought to the agenda (Babayeva, 2021: 132).
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The main part. Thus, according to the Decree of the Cabinet of Ministers of the Republic of Azerbaijan
dated 24.11.2016, in order to provide high-quality educational institutions with new-generation variant
textbooks, reserve textbook sets for Mathematics and Azerbaijani language subjects were compiled for school
preparatory groups and elementary school students. Within the project, students and teachers were provided
with additional teaching and learning resources (TIMSS, 2019: 10).

The improvement of the textbook set has led to an increase in the mathematical literacy of our students
in the TIMSS studies conducted in 2019 for IV classes.

This targeted approach, perhaps unsurprisingly,
produced uneven results for Azerbaijani students in
TIMSS 2019, with results for mathematical literacy
differing significantly from results for scientific literacy.

At the same time, when the results of the countries
participating in the PISA research conducted in 2018 are

Table 1. Medical sciences — 4th class
(TIMSS 2019 Framework)

Content lines Percent of questions

announced, it becomes clear that Azerbaijani students

scored lower than the national average in Reading,

Mathematics and Natural Sciences [OECD, PISA 2018].
In TIMSS 2019, our students participated only in

Life Sciences 45
%

Science of Physics 35 %

studies of IV classes.

The questions used in the study cover three content
areas: Life Sciences, Physical Sciences (Physics,
Chemistry and Biology) and Geography (Earth Sciences)
as given in Table 1. The coverage of questions
corresponding to each content line is 45, 35 and 20
percent, respectively.

Table 2 shows which cognitive areas are covered
by the questions used in the study and their phases of

Ceography 20 %

Table 2. Medical sciences — 4th class (TIMSS
2019 Framework)
Cognitive domains Persent of questions

coverage by questions. Knowledge 40 %
As it can be seen here, a total of 80% of the —
questions cover Knowledge and Application of cognitive | Application 40 %
domains, and 20% cover Reasoning.
Justification 20%

Table 3 shows the indicators of scientific literacy in
Natural Sciences of the top ten countries in TIMSS
research. Our students scored 427 points and ranked
50th out of 64 countries in this study. Considering that the international average score in the study is 500 and
the country in the first place scored 595 points, the results of our students on scientific literacy were very low.
As the result is very poor and 80% of the questions cover knowledge and application, it seems that students
have difficulty answering these types of questions.

Table 3. Average achievement in scientific knowledge [IEA’s TIMSS 2019].

Ne Countries Average price indicator
1 Singapore 595
2 Korea, 588
3 Japan 562
4 China, Taipei 558
5 Finland 555
6 Latvia 542
7 Norway 539
8 USA 539
9 Lithuania 538
International avarage indicator 500
50 Azerbaijan 427
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One of the difficult questions used in the researches is given as an example in Figure 1.
The structure of the question as follows: Figure 1. (Mullis et al., 2020: 609)
Content line: Life Sciences
Cognitive field: Application
Description: It uses the food web to determine
which animals are competitors. Qaratoyuq
Question: The Figure shows the food web in a forest 4 i Dovsan
* < '

Qartal

ecosystem. _

Based on the food chain above, identify which two - e M
animals compete for food. Baeak ‘"‘; ﬁ m E '

Answer:

;- %%b't Diagram1. Exhibit 2.13.4 (Mullis et al., 2020: 609)

. Rabbi

Diagram 1 shows the country with the best results for the
above question, the international average and the result of
Azerbaijan. Apparently, Azerbaijani students had difficulty in
answering the real-life situation question, which is the highest 80
level of difficulty in the exam category that is related to Earth
Science and requires application skills, and scored below the 60
international average.

Discussions. The existence of the above-mentioned
results of the application of Natural Science depends on the 40 69
effective application of the textbook set on Natural Science.
Since this subject is new, it needs to be constantly monitored at 20

100

different stages, and it will be necessary to take into account the # i
problems that may arise in connection with the teaching of the 0

content and to solve them by taking advantage of modern Bolgaristan  Beynalxalg orta Azarbaycan
practices. Timely and prompt solution of problems related to the gbstarici

teaching and effectiveness of the subject will have a positive

effect on the quality of education. There can be various reasons why students perform poorly. One of the main
reasons is that they do not acquire sufficient scientific literacy competence in Natural Sciences. The weak
scientific literacy competence indicates that the content knowledge of the students on the questions used in
the study is insufficient and that they cannot apply the acquired knowledge for solving the tasks given in the
context of real life.

Until 2008, natural science was taught in the 1st-5th grades in our republic. After 2008, this subject was
replaced by the subject of Life Science, and topics related to Natural Sciences were also included in the
program of this subject. From our research, it was determined that the integration of the basics of Natural
Sciences in the structure and content of the Life Sciences textbook set does not match modern trends.

In the new edition of "State Standards in General Education”, the subject "Nature" is included in the
subject block at the secondary education level (ARUTDS, 2020: 23).

The role and importance of the subject "Nature” in the formation of scientific knowledge.

Formation of scientific literacy/knowledge in natural sciences is extremely important for training
competent individuals. Scientific literacy is a necessary element of education in our modern society based on
science and technology. It is important for educating all citizens about the fundamentals of science, not just
for active or early-career academics [McPhearson et al 2008]. The PISA organization presents the term
"scientific literacy" as the ability to engage with various issues and scientific ideas related to science and
education as a reflective citizen. PISA's definition of scientific literacy includes being able to explain
phenomena scientifically, evaluate scientific research and apply acquired scientific knowledge to real-life
situations, and interpret data and evidence scientifically. In order to develop scientific literacy competence and
to be able to find solutions to problems that students will encounter in real life, they should acquire basic
knowledge of Natural Sciences. The role of this subject in the formation of scientific literacy is important and
necessary, as the science of Nature (Biology, Physics, Chemistry and Earth Science) consists of the
integration of 3 subjects. Students should have research skills such as evaluating and interpreting scientific
research in addition to fundamental knowledge of Natural Sciences in order to be able to explain various
phenomena. Science plays an important role in the formation of this competence.

Approbation of research result. The research was carried out at the Department of Theory and
Methodology Training in Education Institute of the Republic of Azerbaijan. Articles related to this problem had
been presented to the scientific conferences.

Result. The content of this subject, which was taught for the first time in our republic starting from the
2022/2023 academic year, used research-based content and didactic technologies along with integrativeness.
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It should be noted that the set of textbooks on the subject of Nature was developed in the 5SE* model
using the experience of Singapore.

Thus, the main tasks of Natural Science can be summarized as follows:

e to form an inquiry-based learning environment so that students can demonstrate creative and critical
approach in solving real-life problems and develop basic skills aimed at making independent decisions and
understanding simple patterns between events;

e to play the role of a successful transition between the Life Science subject, which is being improved
according to the international experience in Natural Sciences, as well as Biological Science, Physics,
Chemistry and Geography subjects, which are planned to be improved, to be taught from the 7th grades.

5E shows the number of initials of the words "engage", "explore", "explain”, "elaborate" and "evaluate",
which represent the stages of learning in English (Bybee, 2006: 43).

Conclusion. Thus, one of the main contributions that the teaching of the subject "Nature" can make to
the Azerbaijani education system is that it will encourage the improvement of the results of our students in the
Natural Sciences in international studies such as TIMSS and PISA which are not satisfactory, the reason for
this is that students do not have enough knowledge of scientific concepts and laws in Natural Sciences, and
they have difficulty answering real-life situational tasks.
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OpraHisauisa npocecinHoi NiAroToBKM 3 BUKNagaHHA
npeameta "lMpupopa" y 3aknagax cepeaHbOI OCBITU

Ani Acadxarni Xydaeepdi
HaesuarnbHut incmumym A3epbatidxaHcbkoi Pecriybniku, baky, A3epbatidxaH

2 nokmopaxm, nposidHuil ekcnepm [enapmameHmy HauioHabHO20 ma MiXHapOOHO20 OUiHIO8aHHS, denapmameHmy
meopii i Memoduku nidezomosku Has4yanbHozo iHcmumymy A3epbatioxaHcbkoi Pecriybriiku
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OcHoBHOO Memo cmammi € 8UBYEeHHSI opaaHisauii npupodo3Hascmea 8 KOMMIEMEHMHICHOMY
Hag4yaHHI 8 3aknadi cepedHboi oceimu. B ocmaHHI poKu akmueHa y4acmb Hawloi pecrybriiku 8 pi3HUX HayKOo8o-
OdocriOHUX rpoepamax 3 OUiHKU OOCsieHEeHb y4Hie npu3seesna 00 Mo3umueHUX 3MiH y nidpy4HUKOSIU monimuuj.
Y makux npoepamax (TIMSS ma PISA) Hasu4Yku YumaHHsi, MameMamu4HOi ma HayKogoi 2paMOmHOCMi y4Hig
8UBYAKMbCSA Ma OUJHIOIMbCS 3a 00MOMO20K0 crieyiasibHO po3pobreHux iHcmpymeHmig. Criid 3a3Haqyumu,
wo 3a pe3ynbmamamu OcmaHHbo20 docnidxeHHss TIMSS, Hawi 3006ysaui oceimu 3moasu
podemMoHcmpysamu BUCOKI HaBUYKU Mamemamu4yHoi epamomHocmi. Ha xanb, ixHi 6anu 3 Haykogorl
epamomHocmi 6ynu HUX4YUMU 3a cepeOHilt ban 3 docnidxeHb. OOHaK hopMysaHHS HayKo8oi epaMomHocmi 8
eanysi npupoOHUYUX Hayk Hald3gu4alHO eaxriuge y nid2omosui KomnemeHmMHoi Monodi MalibymHboe2o. Y
KpaiHax, y4YHi fIKuX rokasyromb 6UCOKI pe3dynbmamu 3a 0ocnidHuuybkumu npoepamamu TIMSS ma PISA
(Cineanyp, Kumali, lliedeHHa Kopesi, ®iHmssHOIA mowio), popMysaHHs HayKo80i epaMomHocmi y aarys3i
sukiadaHHsi rnpuUpPOOHUYUX HayK € OCHOBHOKO MEemOK HauioHarbHOI oceimu. Y cmammi eug4eHo criocib
supiweHHs1 Npobriemu ¢hopmysaHHs HayKo80-2paMOMHOI KOMIeMeEHMHOCMI HaWUX y4Hi8 Ha pieHI 3a2arbHol
cepelHbOI oceimu 3 suknadaHHAM [HMegpamueHo2o npedMmema «[lpupoda», a makox o0brpyHmoeaHoO
gaxnusicmb ma HeobxiOHiCmb 8UBYEHHS U020 npedMmema. Pe3dynbmamu a3epbaliOkaHCbKux cmyOeHmis y
early3i MPUPOOHUYUX HayK Y makux MiKHapOOHUX OOCITIOXEHHSX He3ad08irbHi, MpuYUHa yb020 8 momy, Wo
cmydeHmu He Maromb O0CMamHiIX 3HaHb HayKOBUX MOHSMb Mma 3aKOHIi8 y rMpUupOOHUYUX HayKax, i 6OHU He
MOXymb 8i0riosicmu Ha nuMaHHs1 peasibHO20 XUmmsi, cumyamueHi 3a80aHHS.

Baxxnugicmb 3acmocygaHHs1: meopito Moxe bymu peasiizogaHo 8 3aknadax cepedHboi oceimu.

Knroyosi cnoea: Haykoea 2pamomHicmb, KoMmrnemeHmsicms, npupoda, TIMSS 2019, PISA 2018,
yCriwHIicmb yyHis.
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