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Abstract

This article examines the impact of field research on the formation of practical skills of biology
students, based on the global experience of Turkey, the USA, Germany, Kazakhstan and other
countries, analyzing the methods and approaches used, as well as evaluating the results of their
implementation in the educational process. Because field research is an integral part of the training
of biology students, contributing to the development of their practical skills, research thinking and
professional competence. In world practice, there are many approaches to organizing and
conducting field research based on the specifics of educational systems in different countries,
natural features and the level of technological development. The purpose of this article is to
compare the experience of using field research in Kazakhstan, Turkey and other countries, as well
as to identify common trends and differences in the methodology of their organization. For this
purpose, the structures of educational programs, research methods, their impact on the formation of
professional skills and the level of preparedness of graduates are considered. The results of the
study show that the use of project-based learning during field research contributes to a deeper
assimilation of the material, the development of independence and research skills among students.
Interdisciplinary projects are widely used in countries with a high level of technological
development, in which students solve real environmental and biological problems. At the same
time, traditional methods of data collection and processing remain in regions with limited resources,
but the project approach is gradually being introduced there. In conclusion, it is noted that
combining field work with project-based training is the most effective method of training future
biologists, ensuring their competence in modern science and the practical application of knowledge.

Keywords: Educational process; biological education; practical competence; practical skills;
biology students.
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BHOJIOT-CTYJAEHTTEPIIH ITPAKTUKAJIBIK JAT AbIJIAPBIH
KAJIBIIITACTBIPYIA JAJIAJIBIK BEPTTEYJIEPAI KOJJAHY TOXIPUBECI

Anoamna
byn Mmakana OuONOr-CTyIEHTTEPAIH MPaKTHKAJIBIK JaFIblIapblH KaJbIITACTBIPYFa alallbIK
seprreynepain ocepin Typkusa, AKII, T'epmanus xoHe Oacka enaepHiH SJEMIIK TIXIpUOECiHE
cyiiene oTbIpbin Ka3zakcraH skarnaiiblHAa KapacThIpaibl, KOJJAHBUIATBIH 9ICTEp MEH Tociaaepii
Tangaiabl )KOHE oJapabl OUTiM Oepy yAepiCiHe €HTI13y HOTIKENEepiH Oaranaipl. OUTKEHI, JaJTambiK
3epTTeyiiep — OMONIOT-CTYACHTTEepAl Aaspiayia ToKipuOere OarbITTanFad Oi1iM Oepy/iH axkblpamac
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Oemiri, opl CTYOEHTTEPHiH MPaKTUKAIBIK IaFIbUIApbIH, 3€PTTEYIIUNK OWJIAybIH JKOHE Kociom
KY3BIPETTUIITIH JaMbITyFa TiKeJlel BIKMad eTeii. ONeMOIK TakKipubene op TYpii enfaepiAiH OiuriM
Oepy JKYHenepiHiH epeKIIeTiKTepiHe, TaOMFAT EepeKIIETIKTepiHe MXOHE TEXHOJOTHUSIBIK JIamMy
JICHreiliHe HEeTI3eNreH MajallblK 3epTTeyJIepAl YUBIMIACTHIPYABIH JKOHE JKYPTi3yIiH KeITercH
tociaepi 6ap. OckiMeH OailyIaHBICTBI, 3ePTTEY KYMBICBIHBIH Makcatbl — Kazakcranma, Typkusaa
koHe 0acka enyep/ie JaylabiK 3epTTeyIep/al KOIIaHy TOKIPUOECIH CalbICTBIPMAIIBI TalAay, OJap bl
YUBIMIACTBIPY OMICTEMECIHJCTI JKallbl TEHACHIUSIIAD MEH albIpMAIIbUIBIKTApAbl aHBIKTAY.
3epTTey HOTMXKENEepiHE KOJ KETKi3y yuIiH OinmiM Oepy OargapiaManapblHBIH KYPBUIBIMIIAPHI,
3epTTey XKYPrizy oJicTepi, oJapAblH KOCIOM AaFabUIapAbl KAIBIITACTHIPYFa JKOHE CTYICHTTEPAIH
TANBIHIBIK JCHIEHIHE ocepi KapacThIPBUIABL. 3epTTEy HOTIDKENEpl JaNalblK 3epTTeyiep Ke3iHIe
KOOANBIK OKBITYJBI KOJJIAHY MaTepHaJJIbl TEPEHIPEK UTepyre, CTYACHTTEPIIH TOYeJCi3miri MeH
3epTTey MAaFAbUIAPBIH JaMBITyFa OH 9CEp CTETiHIH Kepcereli. TeXHONOTHSUIBIK JaMy JeHTeii
KOFaphl eNIepAe CTYIEHTTEP HAKTHI SKOJOTHUSIBIK XKOHE OHMOIOTHSIIBIK MOceleliepli HIeHIeTiH
MOHApANIBIK  KOOanmapabl JkacayAbl KEHIHEH KOJJAHBUIATBIHBI AaHBIKTAJIABL. AJ, pecypcTapsl
HIEKTEYJl alMakKTapaa IEpeKTepal JKMHAy MEH OHJACYIIH JJCTYPJl oicTepl CcakTajaFaH, Oipak
XKOOANBIK Tocn OipTiHAeN eHrisiuryae. 3epTTeyiH KOPBITBHIHIABI O06JiMi JaNaiblK KYMBICTApPIbI
XKOOANBIK OKBITYMEH YINTACThIpYy Oojamiak OHoJor-MamaHIapAbl AaspiayldblH €H THIMAL oici
pEeTiHae CTyIEHTTEPiH 3aMaHayH FhUIBIMIA KOHE OUTIMII MPaKTHKAIIBIK KOJIIaHy1a KY3bIPETTUIIrH
KaMTaMachl3 €TETIHITH KOPCETE ],

Tyiiin ce3nep: OKy yzaepici; OMOMOTHSIIBIK OLTIM; MPAKTHKAIBIK KY3BIPETTUIIK; MPAKTHKAIIBIK
JaFapl; OMOJIOT-CTY ICHT.
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ONBIT IPUMEHEHUS MOJIEBBIX UCCJEJOBAHUN B ®OPMUPOBAHUN
HNPAKTHYECKUX HABBIKOB CTYAEHTOB-BHOJIOT'OB

Annomayus

JlanHast cTaThsd paccMaTpUBaeT BIMSHHE TIIOJNIEBBIX HCCIENOBaHUNH Ha (opMUpOBaHUE
MPAKTUYECKUX HABBIKOB CTYJICHTOB-OMOJIOTOB, OMHpasch Ha MupoBod ombIT Typrmu, CIIA,
I'epmanun, Kazaxcrana u Apyrux cTpaH, aHAIU3UPYS UCIOIb3YEeMbIe METOABI U MOAXOJBI, TaKXKe
OIICHWBAsl pPe3yJbTaThl WX BHEAPEHUsS B O00pa3oBaTelbHBIA Tporecc. Tak Kak, IOJICBBIC
WCCIIETOBAHUS SIBISIOTCS HEOTHEMIIEMOM YacThI0 MOJATOTOBKU CTYAEHTOB-OHMOJIOTOB, CIIOCOOCTBYS
Pa3BHTHIO WX MPAKTHYCCKUX HABBIKOB, HMCCIIEIOBATEIBCKOTO MBIIUICHUS W MPO(hecCHOHATEHOM
KOMIIETEHTHOCTH. B MUPOBOI TpaKkTHKE CYIIECTBYET MHOKECTBO TOJIXOJOB K OpraHH3allud H
MPOBEJICHUIO TIOJIEBBIX HCCIICJIOBAHUM, OCHOBAaHHBIX Ha CIenu(puKe 00pa30oBaTECIbHBIX CUCTEM
pa3IMYHBIX CTpaH, MPUPOAHBIX OCOOEHHOCTSIX W YpPOBHE TEXHOJIOTMUYECKOTO pa3BuTHS. Llenbio
JAHHOW CTAaThbU SIBJSICTCS CPAaBHUTEIHHBIM aHAU3 OIBITA IPUMEHEHUS TOJICBBIX HCCIICIOBAHUHN B
Kazaxcrane, Typuuu u Ipyrux CTpaHax, Tak)KE BBIIBICHUE OOIIMX TEHIACHIMH U pa3iIuyuil B
METOJIMKE WX OpTaHW3amud. [ 3TOro pacCMOTPEHBI CTPYKTYpPhl 00pa3oBaTENbHBIX IPOTPAMM,
METO/IbI TIPOBEICHUS MCCIICIOBAHMM, UX BIUSHUE Ha (OPMUPOBaHUE MPOJPECCHOHANBHBIX HABBIKOB
U ypOBEHb TMOJTOTOBJICHHOCTH BBITYCKHUKOB. Pe3yibTaThl HWCCIICOBAHMS TOKA3bIBAIOT, YTO
MPUMEHEHHE TMPOEKTHOTO OOYYEeHHs BO BpEeMsl TOJEBBIX HCCIENOBaHUI CHOCOOCTBYyeT Oolee
rITyOOKOMY YCBOSHHUIO MaTepHalia, Pa3BUTHIO CAMOCTOSTEIHBHOCTH U UCCIICIOBATEIIbCKIX YMEHUH Y
CTYIEHTOB. B cTpaHax ¢ BBHICOKMM YPOBHEM TE€XHOJIOTHYECKOTO Pa3BUTHS IIMPOKO HCHOIB3YIOTCS
MEXTUCIIATUTMHAPHBIC TPOCKTHI, B KOTOPBIX CTYICHTHI PEIIAOT pealbHBIC SKOJIOTHYCCKHE H
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Ouosiornyeckue 3agadd. B To e Bpemsi, B perHOHaX ¢ OrpPaHHYCHHBIMH PECypcaMi COXPaHSIOTCS
TPaJUIIMOHHBIE METOJBI cOOpa M OOpaOOTKH [aHHBIX, HO MPOEKTHBIA IOAXOJ MOCTEIEHHO
BHEApSiETCS M TaM. B 3akiroueHue OTMEYaeTcsl, YTO COYETAHHE IOJIEBBIX Pa0OT C MPOCKTHBIM
oOydeHueM siBisieTcss HambOosee A((HEKTHBHBIM METOAOM TOJITOTOBKM OYIAYIIUX CHEIHATIACTOB-
OM0JIOTOB, OOECIIeYrBasi MX KOMIIETCHTHOCTh B COBPEMEHHON HayKe M MPAaKTUYECKOM MPUMEHEHHU
3HaHUMU.

KawueBbie cioBa: OOpa30BaTelIbHBIN MPOIIECC; OMOIOTHYECKOe 00pa30BaHue; MPAKTHYECKAs
KOMITETEHTHOCTh; IPAKTHYECKUE HABBIKH; CTYACHTHI-OUOJIOTH.

Introduction. Field research is a method of data collection in which a researcher observes and
interacts with objects of study in their natural environment [1]. This approach allows you to obtain
accurate and detailed information that is not available in the laboratory or in desk studies. Field
research is a fundamental component of the training of biology students, contributing to the
development of their practical skills, professional competence and an in-depth understanding of
ecosystem processes. They allow students to apply theoretical knowledge in real conditions, form
analytical thinking, interpret the data obtained and develop scientifically sound solutions. Modern
research confirms that the inclusion of active teaching methods, such as field expeditions,
laboratory workshops and pedagogical workshops, significantly increases the effectiveness of
mastering biological disciplines and contributes to the development of students' research culture.

Professor Dyachkova T.V. and associate professor Khitsenko A.V. consider field research as
one of the most effective approaches, since it not only promotes the solid assimilation of theoretical
material, but also allows it to be applied in practice, developing analytical and research thinking
(Dyachkova and Khitsenko, 2020) [2, p.47]. In addition, research in the field of biological
education focuses on the importance of an integrated approach that integrates traditional methods
with innovative technologies. In particular, professor Kudryashova A.A. and associate professor
Sobakina T.G. note that digital technologies, data visualization tools and interactive methods
contribute to the formation of critical thinking and information synthesis skills (Kudryashova and
Sobakina, 2019) [3, p.69-71].

The applied focus of learning also plays a key role. Professor Akhmedova Z.M. and associate
professor Yarovenko E.V. note that laboratory and practical classes contribute to the formation of
students' functional literacy and the ability to solve professional problems (Akhmedova and
Yarovenko, 2021) [4, p.92-93]. This is especially important in biological sciences, where successful
mastery of disciplines requires not only theoretical training, but also active involvement in research
activities. Thus, the integration of modern methods into the educational process contributes to better
training of future specialists and their successful adaptation in a professional environment.

The importance of field research for understanding the behavior of animals in their natural
environment is confirmed by the work of Lepekhin I. (1771), who described the habitats of the
Caspian whipsnake in West Kazakhstan and Atyrau regions. These data are relevant for the
development of strategies for the conservation of the species and its population management.

Foreign works also serve as confirmation of the importance of field research. For example,
Smith and Taylor (2018) point out that students' participation in field research increases their
involvement in the learning process and contributes to a better assimilation of biological disciplines.
They emphasize: "Practical research in natural conditions develops students not only knowledge
about biodiversity, but also skills of critical analysis and scientific thinking” (Smith & Taylor,
2018) [5, 127-132]. In turn, Zhang and Wang (2020) note that modern field research techniques,
including the use of drones, GIS-technologies and molecular methods, can improve the accuracy of
scientific data and make learning more practice-oriented (Zhang & Wang, 2020) [6, p.33; p.43-45].

Field practices for 2-3-year students are being actively introduced in the educational programs
of Kazakhstan and other countries, providing them with the opportunity to study biodiversity in
natural conditions. In Kazakhstan, which has a rich biological diversity, conducting field research is
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especially important. They allow students to study the local flora and fauna in practice, developing
an integrated approach to the study of biology. For example, our students explore the Almaty region
and the vicinity of the Kapshagai reservoir, analyzing populations of butterflies, other insects and
animals, which helps them develop skills in environmental monitoring and data analysis.

International experience, including the practices of Turkey, the USA, China and Germany,
confirms the importance of field research in the training of biologists. In these countries, special
attention is paid to the methodological training of students, the use of modern technologies for data
collection and processing, and integrated ecosystem research. A comparative analysis of these
practices makes it possible to identify effective approaches that can be adapted into educational
programs in Kazakhstan, contributing to improving the quality of biological education and training
competent specialists. In this regard, the international experience of field research will be reviewed,
including key methods and approaches used in various countries.

Materials and methods. The study is based on the analysis of scientific articles, educational
programs and statistical data on the results of field practices in different countries. Methods of
comparative analysis, working with data and quantitative analysis of the effectiveness of field
research were used. The following methods were used for comparative analysis:

o Analysis of scientific publications, dissertations and textbooks on field research in the
educational process;

o Comparative study of curricula of biological specialties at universities in Kazakhstan,
Turkey and several other countries.

Results. In Kazakhstan, field research is a mandatory component of educational programs in
biological disciplines. They are held in various natural areas of the country, including steppes,
forest-steppes, deserts and mountainous areas. The main types of field research include:

e Botanical research (study of flora, herbarium collection, ecosystem analysis);

e Zoological research (observation of fauna, analysis of species diversity);

¢ Environmental research (study of the impact of anthropogenic factors on the environment).

Field research in Kazakhstan contributes to the formation of the following professional skills:

¢ Identification of plant and animal species in natural conditions;

e Carrying out ecological and geographical analysis of territories;

e Application of tools and techniques for biological data collection;

e Development of scientific projects and writing of reports.

In Turkey, field research also occupies a significant place in the training of biologists.
Universities such as Ankara University and Bosphorus University actively include courses in their
curricula focused on the study of the flora and fauna of the Mediterranean. Students conduct
research in nature reserves, which helps them prepare for future scientific activities. Unlike
Kazakhstan, Turkish universities focus on the methodological training of students, orienting them
towards future teaching activities. An important feature is the use of modern technologies (drones,
satellite imagery, GIS technologies) to collect and analyze data [7]. The main forms of field
research in Turkey include:

¢ Integrated ecosystem research in national parks;

¢ Study of the biodiversity of coastal zones and marine ecosystems;

e Environmental monitoring and assessment of human impact on the environment.

As a result of field research, students acquire the following skills:

o Application of modern bioindication and monitoring methods;

e Using digital tools for data analysis;

e Development and implementation of educational programs in biology based on field
research.
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Brazilian universities, such as the University of Sao Paulo, use field research to study the
biodiversity of tropical forests. The main focus is on ecosystem monitoring methods and the study
of rare plant and animal species [8].

Germany is introducing interdisciplinary approaches to field research, combining ecology,
genetics and biotechnology [9, p.357]. Students’ complete internships in national parks such as the
Black Forest and the Bavarian Forest.

In Russian universities such as Moscow State University and St. Petersburg State University,
field research is a traditional part of the educational process [10]. The main focus is on the study of
ecology and zoology in various climatic zones.

Now we analyze the similar and different elements in the field research methods of different
countries, overlapping elements:

e Application of field research to study biodiversity (Turkey, Brazil, Germany, Russia,
Kazakhstan);

e Improving students' practical skills;

¢ Inclusion of field work in the curriculum.

Differences:

Germany uses genetic research in field research;

e Brazil focuses on studying rainforest ecosystems;
¢ Russia focuses on ecology and zoology in various climatic zones;
o Kazakhstan pays attention to the study of steppe and desert ecosystems (Table 1) [11].
Table 1. Comparative analysis of field research experience in different countries
Criterion | Kazakhstan | Turkey Russia China USA Australia
Main Study of | Methodologi | Expeditions, | Application | Interdisciplin | Research on
focus biodiversity | cal training | study of | of GIS and | ary approach, | organism
and ecology | and natural zones | remote technological | adaptation
application sensing innovations to different
of conditions
technologies
Natural Steppes, National Forests, Various Forests, Tropical
zones forest- parks, steppes, ecosystems | rivers, marine | forests,
steppes, coastal aquatic from coastlines deserts, reef
mountainous | ecosystems | ecosystems mountains to ecosystems
areas plains
Key Traditional GIS Biological Remote DNA Satellite
technolo- | methods, technologies, | monitoring, sensing, GIS | analysis, monitoring,
gies laboratory drones, mapping bioindication | ecosystem
analysis digital maps modeling
Practical | Species Bioindica- Expedition Big data | Study of | Modeling
skills analysis, data | tion, digital | organization, | processing, | ecological and
collection, data research biodiversity | interactions forecasting
mapping processing methodolo analysis ecological
gies changes

Comparative analysis shows that field research contributes to the formation of key professional
competencies of students. The Turkish and Brazilian approaches are focused on studying
biodiversity, while the German methods involve integration with genetic research. In Russia, field
research traditionally focuses on ecology and zoology, while in Kazakhstan it focuses on studying
the specifics of steppe and desert ecosystems.
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As we can see from Table 1, the common features are: practical training, work in natural
conditions, and data collection.

o Kazakhstan: the emphasis is on traditional field methods.

e Turkey: application of modern technologies and techniques.

¢ Russia: traditional expeditions with a research bias.

e China, USA, Australia: enhanced technology integration into field research [12].

Based on the analysis, several conclusions can be drawn:

e In Kazakhstan, field research is primarily aimed at studying the nature of the region and
training specialists for scientific and research activities.

¢ In Turkey, along with classical methods, digital technologies are actively used, which allows
future biologists to master modern approaches to the study of nature.

¢ Russia retains traditional approaches to field research, with an emphasis on expeditionary work.

¢ China is actively implementing GIS and remote sensing technologies in research.

¢ In the USA and Australia, field research is integrated with the latest technologies, including
DNA analysis, satellite monitoring, and forecasting ecosystem changes [13, 14].

Here we would like to mention the experience of our Kazakh National Pedagogical University.
As part of field practice, students of 2-3 courses of biological specialties conducted research in the
vicinity of Kapshagai. The main methods of work are:

¢ Collecting samples: using nets and traps to catch butterflies and other insects.

e Species identification: identification of collected specimens using determinants and reference
books.

e Behavior observation: recording the behavioral characteristics of animals in their natural
habitat.

e Documenting data: keeping field diaries, photographing and videotaping for further analysis.

The practice is conducted under the guidance of teachers and researchers who provide
methodological support and quality control of the work performed.

Field research in the vicinity of Kapshagai allowed students to:

o Identify more than 50 species of butterflies, including rare and endemic species.

e To identify the features of seasonal population dynamics of various species.

¢ Observe and describe the behavioral strategies of butterflies in a changing environment.

e Collect data on the interaction of butterflies with other components of the ecosystem,
including plants and predators.

The results obtained contribute to an in-depth understanding of the ecology of native species
and their role in the ecosystem.

Now let's give an example of a lesson plan where field research is used (Table 2).

Table 2. Lesson Plan

Lesson Stage Time Teacher's Activity Students' Activity Notes
Introduction 15 min Discusses the ecosystem Participate in Examples of habitat
and behavior of local discussion, share influence on behavior.
animals, provides textbook knowledge.
examples.
Field Trip 90 min Coordinates the visit to a Observe animals, fill Park, nature reserve,
natural area, gives out a questionnaire or another natural
observation instructions. (record behavior, area.
habitat).
Data 60 min Assists students in using Take photos of Use of iNaturalist or
Collection mobile applications and animals, record similar apps.
documentation methods. characteristics,
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compare with

textbook data.
Data 30 min Guides discussion, helps Present observations, Group work,
Analysis interpret data. discuss conclusions. presentations.

Conclusion 15 min Summarizes findings, asks Discuss the Evaluation of the
reflection questions. importance of field study’s significance.
studies, share
impressions.

An analysis of international experience shows that, despite the general principles of organizing
field research, each country develops its own unique methods focused on the natural features of the
region and educational priorities. Kazakhstan focuses on studying steppe and desert ecosystems,
Turkey actively uses digital technologies to monitor the environment, Germany integrates genetic
methods into environmental research, and the United States and Australia use innovative
technologies to predict ecosystem changes.

The experience of the Kazakh National Pedagogical University confirms the importance of
field research in the educational process. Practicing in the vicinity of Kapshagai allows students not
only to study the biodiversity of the region, but also to master modern methods of data collection
and analysis. Such studies help develop critical thinking, field observation, information processing,
and teamwork skills. The introduction of lesson plans using field research contributes to improving
the quality of education, motivates students to independent research activities and strengthens their
connection with real scientific practice. This approach allows us to train highly qualified specialists
who are able to solve current problems in the field of ecology, zoology and botany.

Thus, further development of field research in educational programs requires the integration of
modern technologies, interdisciplinary approaches and the exchange of international experience. It
is important to continue adapting fieldwork techniques to reflect new scientific achievements and
the needs of the professional field in order to provide students with relevant knowledge and
practical skills for a successful career in biology.

Discussion. In comparison with previous studies [15, 16], this work focuses on an integrated
approach to the study of animals in their natural habitat. Unlike laboratory research, field practice
allows students to interact directly with the objects of study, which contributes to a deeper
understanding of environmental processes. In addition, research in the local area provides unique
data on the fauna of the region, previously insufficiently studied. Based on the analysis, several
conclusions can be drawn, and this distinguishes this work from other studies conducted in more
studied regions.

¢ In Kazakhstan, field research is primarily aimed at studying the nature of the region and
training specialists for scientific and research activities.

¢ In Turkey, along with classical methods, digital technologies are actively used, which allows
future biologists to master modern approaches to the study of nature.

e In Germany, field research is integrated with genetic analysis and bioinformatics, which
expands the possibilities of studying biodiversity at the molecular level.

e China uses remote sensing and GIS technologies to monitor ecosystem changes in
conditions of active urbanization and climate change.

e In the USA, research is focused on the application of the latest technological solutions,
including DNA analysis and satellite monitoring, which makes it possible to create predictive
models of ecosystem processes.

e In Australia, considerable attention is being paid to studying the adaptation of organisms to
extreme conditions such as drought and climate change.

In other countries, field research plays an important role in developing students' professional
skills, but in Turkey it is additionally focused on the methodological training of teachers. At the
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same time, Turkey's experience seems to be the most relevant for Kazakhstan, as it combines
traditional field research methods with the active introduction of digital technologies. Such an
approach can contribute not only to expanding the possibilities of monitoring biodiversity, but also
to improving the methodological training of future teachers. Further research in this area should be
aimed at exploring ways to integrate digital technologies into field research in Kazakhstan, as well
as analyzing the effectiveness of their use in the educational process.

Conclusion. Field research is an important tool in the training of biology students, contributing
to the development of their practical skills and professional competence. The experience gained
during field practice allows students not only to deepen their knowledge of the local fauna, but also
to master the methodology of scientific research in real conditions. This highlights the importance
of integrating field research into educational programs to train highly qualified specialists in
biology. International experience shows that the integration of practical research into the
educational process significantly increases the level of competence of students. Approaches to their
organization may vary depending on the country and the educational system, but general principles
include the formation of practical skills, the study of biodiversity and the development of research
thinking. Especially a comparative analysis of the experience of Kazakhstan and Turkey shows that
the integration of traditional and modern methods is the most effective way to train future
specialists in the field of biology. In this regard, in the future, it is planned to conduct interviews
and questionnaires of Turkish teachers and students participating in field research to develop
recommendations for adapting world practices in Kazakhstan and improving the quality of
biological education.
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