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PEDAGOGICAL TECHNOLOGIES OF TEACHING FIFTH
AND SIXTH GRADE STUDENTS ECOLOGICAL CULTURE THROUGH
THE LABORATORY WORK
“SOCIOLOGICAL SURVEY “ME AND NATURE”

There are many experimental, laboratory, practical classes in natural science textbooks, which are
taught to students of general education schools in the fifth and sixth grades. It is by teaching these lessons
using effective pedagogical methods that it is possible to arouse students’ interest in this subject. The
article examines the use of laboratory work and sociological questionnaires as pedagogical technologies
for teaching sixth grade students to ecological culture. The study aims to develop students’ environ-
mental awareness as well as their ability for sustainable behavior. The article presents the theoretical
foundations of environmental culture, laboratory work and sociological surveys, as well as the practi-
cal implementation of the study. Students of the fifth and sixth grade of school-gymnasium No. 81 of
Bostandyk District of Almaty took part in the research work. The study consisted of two parts. In the first
part, students were divided into 3 groups, one took a questionnaire, the other answered, and the third
processed and analyzed the answers. In the second part of the study, students took a survey of residents
of the the Koktem microdistrict of Bostandyk District of Almaty. Students, with the help of subject teach-
er, processed the answers, analyzed and built models. At the end of the laboratory lesson, feedback was
received from students. 100% of the students answered that the lesson was “very interesting”. The results
show that the use of laboratory work and sociological questionnaires is an effective way for students to
form an environmental culture, as it allows them to actively engage and apply theoretical concepts in
practice. The study ends with recommendations for further research and pedagogical practice.

Keywords: survey, natural Science subject, ecological culture, man and nature, laboratory lesson,
analyzes, model construction, pedagogical methods.
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«MeH )XoHe TabuFaT» dACYMETTIK cayaAHaMa» 3epPTXaHaAbIK, XXYMbICbl aPKbIAbI
5 )K8He 6-CbIHbIMN OKYLUbIAAPbIH 3KOAOTUSIAbIK, MOAEGHUETKE OKbITYADIH,
neAarorMkaAblK, TEXHOAOTMSAAAPDI

>Kaanbl 6iAiM GepeTiH MekTen OKyLUIbIAAPbIHA OKbITbIAATbIH >KapaTbIAbICTAHY OKYAbIKTapbiHAQ 8p-
TYPAI ToxipbeAik, 3epTxaHa >KyYMbICTapblHa apHaAFaH cabakTap >KoHe 3KCMEePUMEHT XKYMbICTapbl Ka-
pacTtbipbiAFaH. OKyAbIKTa 6epiAreH TarncbipmMaAapAbl MeAArorMkabik, dAIC-TOCIAAEPAI KOAAAHBIM, OKY-
LUBIAAPAbIH, >KapPaTbIAbICTaHY MAOHIHE KbI3bIFYLLbIAbIFbIH OSTYFa G0AAAbI. ByA >KyMbICTa 6-Lbl CbIHBIMTbIH,
OKYLLIbIAAPbIHA 3KOAOTUSAbIK, MOAEHUETKE OKbITYAbIH MEAArOrMKaAbIK, SAICI TypaAbl Xa3blAFaH, COH-
Aar-aK, 3epTXaHaAbIK, )XYMbICTbl 9AEYMETTaHy CayaAHaMapbliH KOAAAHY KapacTbIpbIAFaH. 3epTTey >Ky-
MbICbI BIAIM aAyLLIbIAGPAbIH 9KOAOTUSIABIK, BIAIMIH >K&HE OAaPAbIH SKOAOTUSIAbIK, MiHE3-KYAKbIH AaMbl-
TyFa apHaAfaH. JKymbICTa >KaArMbl 3KOAOTMSIAbIK, MOAEHUETTIH TEOPUSICbI, 3epTXaHaAbIK, cabakTap MeH
cayaAHamaAap, COHbIMEH KaTap TaXipnbeAik icke acybl TypaAbl OasgsHAAAFaH. DKCMEPUMEHTTIK CbIHbIM-
Tap peTiHAe AAMaTbl Kaaacbl bocTaHabIK, ayaaHblHbIH N281 MekTen rumHasms 5-1i XkeHe 6-1ubl CbIHbIM
OKYLUbIAAPbI KATbICTbI. TaXipnbe >KyMbICbIHbIH, OipiHLI 6OAIMIHAE OKylibiAap 3 Tomnka 6eAiHAl: 1-wwi
TOM — CayaAHama TOATbIPYMEH aiHAAbICTbI; 2-Li TOM — cayaAHamara >kayarn 6epAi; aA 3-wwi Tomn — >ayar-
TapAbl TaAAar, KOPbITbIHAbICHIH WibiFapAbl. EKiHLII 6OAIMIHAE OKyLibiAap N281 MeKTen-rumHasusiHbIH
MaHaMbIHAQ TypaTbiH TYPFbIHAQPAQH, ABAIpeK anTKaHaa «KekTem biKllamayAaHbl» TYPFbIHAAPbIHAH,
cayaAHama anAbl. 3epTTeyAiH 3-wwi 6eAIMIHAE OKYLLbIAAD MYFAAIMHIH KOMEriMeH cayaAHama >kayanTta-
pbIH 6HAETM, TaAAAr, MOAEAbAEP TypFbi3Abl. CabakTaH KeniH kepi 6arnAaHbIC aAbIHAbL. 3epTTeyre Kartbi-
cylbl 6iAiM aaywbiaap 100%-bl «eTe XKaKCbl» AereH Kepi 6anAaHbiC GapreH. 3epTTeyAiH HaTMXKeAepi
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3epTxaHaAblK, cabakTap MeH cayaAHamaAapAbl TAAAQY >KYMbICTapbl apKbiAbl, OKYLIbIAAPAbIH S3KOAOr 1S
AbIK, MBAEHMETTI KAAbINTaCTbIPYAbIH TUIMAI 8Aic-TaciaaepAiH 6ipi ekeHiH kepceTTi. CoHbIMEH KaTap,
OyA DAiCTEP OKYLIbIAAPAbI CabakKa OEACEH KATbIChIM, TEOPUSIAbIK, TY>KbIPbIMAAPbIH OMIPAE KOAAQHDIT,
(hbYHKLMOHAAABIK, OMAAyAapbliHa KemekTeceai. Makara OyAaH KeniHri 3epTTeyAepre ycCblHbICTapmeH
asKTaAAAbl.

Tyiin ce3aep: cayaaHama, >KapaTbIAbICTaHy MoHi, SKOAOTMSIAbIK, MOAEHMET, aAaM >KoHe Taburar,
3epTxaHaAblK, cabak, TarAady, MOAEAb KYPY, MeAarormkaAblk, sAicTep.

O. AmaHreaan’, K.A. Ayrcenbaesa’, T. Kypt?

'Ka3axCKumit HaUMOHAAbHbIN yHUBEPCUTET MMeHr aab-(Dapabu, Aamarsl, KasaxcraH
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Meaarornyeckue TeXHOAOrMHU 06YUEHUSI IKOAOTMHECKOMH KYAbTYpe y4allMxcs
5-X M 6-X KAQCCOB NMOCPEACTBOM AAOOPATOPHOMI PaboTbI
«CoLMoAOrMYecKmii onpoc «5 u npupoaar»

B yuebHuMKax ecTeCcTBO3HAHMS €CTb MHOMO SKCMEPUMEHTAAbHBIX AABOPATOPHbIX, MPAKTUYECKMUX 3a-
HATUIA, KOTOPbIE MPEMNOAAIOTCS YUaLIMMCS 0011e06pa30BaTEAbHbIX WKOA B 5-M 1 6-M KAaccax. MIMeHHO
NMPOBOAS 3T YPOKM C MCMOAb30BaHUEM 3(PPEKTUBHBIX NMEAArOrMUYECKMX METOAOB, MOXHO NMPOGYAMTH
MHTEPEeC y4alumxcsl K 3TOMy npeamMeTy. B cTaTbe paccmMaTprBaeTcsl MCNOAb30BaHME AaGOPATOPHbIX pa-
60T 1 COLMOAOTMYECKMX OMPOCHMKOB B KAYECTBE MeAarormyeckmx TEXHOAOIMI AAS OOyUEHUs SKOAO-
rMUYECKOM KYAbTYpE YUallMXCsl 6-X KAACCOB. MccaeAOBaHME HanpaBAEHO Ha Pa3BUTME SKOAOTMYECKOM
OCBEAOMAEHHOCTM YYalLMXCsl, a Tak)Ke MX CMOCOBHOCTM K YCTOMUYMBOMY MOBeAeHUIo. B cTatbe npea-
CTaBAEHbl TEOPETUYECKME OCHOBbI IKOAOTMUYECKON KYAbTYPbl AaGOpaTopHble paboTbl U COLMOAOTM-
Yyeckue OMpochl, a TakXKe MpakTUYeckas peaamsaums MCCAeAOBaHMs. B nccaepoBaTeabckon pabote
MPUHSIAM yyacTue yyalmecs 5-ro M 6-ro KAACCOB LUKOAbI-FrMMHa3mMm N281 BocTaHABIKCKOro panoHa
AAMatbl. MccaepoBaHme COCTOSIAO M3 ABYX yacTeil. B mepBoit yactut CTyaeHTbl GbIAM pasAeAeHbl Ha
3 rpynmnbl, OAHa 3arOAHSIAQ aHKETY, a Apyras OTBeuaAa, a TpeTbs obpabaTbiBana M aHaAM3MpOBaAa
oTBeTbl Bo BTOpPOM YacTh UCCAEAOBAHUS YUEHNKM MPOBEAM OMPOC XUTeAen MukpopainoHa Koktem bo-
CTaHABIKCKOro parioHa AAMaTbl. Yuallmecs C MoMOLLbIO YUUTEAS-TIPeAMETHMKA 06pabaTbiBaAM OTBETHI
aQHaAM3MPOBaAM U CTPOUAM MOAEAU. B KoHLe AabopaTopHOro 3aHsTus GbiAa MOAyUeHa obpaTHas CBSi3b
OT WKOAbHUKOB 100% yUYEHMKOB OTBETMAM, YTO AaBOpaTOPHOE 3aHdTHE BbIAO “OUeHb MHTEpPecHbIM” .
Pe3yAbTaTbl MOKa3bIBAIOT, YTO MCMOAb30BaHME AAGOPATOPHBIX PABOT M COLIMOAOTMUECKMX OMPOCHUKOB
ABASETCH 3(PPEKTUBHBIM CMOCOO0OM (POPMUPOBAHUS Y YUEHNKOB SKOAOTMUECKOM KYAbTYPbI, MOCKOABKY
MO3BOASIET MM aKTMBHO BOBAEKATHCS U MPUMEHSITb TEOPETUYECKME KOHLIEMNLMM Ha npakTuke. Mccaepo-
BaHMe 3aBepLUAeTCsl PEKOMEHAALMSIMU MO AAAbHENLLMM MCCAEAOBAHMSIM M NMEeAArormyeckon npakTmke.

KAroueBble cAOBa: OMpoC, eCTeCTBEHHOHAYYHbI MPeAMET, 9KOAOrMYeckast KyAbTypa, YeAOBeK U
npupoAa, AabopaTopHble 3aHATME, aHAAU3, MOCTPOEHUE MOAEAN, NMEAArOrMyYeckmue METOADI.

Introduction

In general education schools, natural science
occupies a special place. This subject is taught at
school from I to 6™ grade. The roots of knowl-
edge in Geography, Biology, Chemistry and Phys-
ics, studied by students from grade 7, are formed
precisely in 6 years. Science in grades 5 and 6 in-
cludes topics on ecological culture. One of them is
the laboratory work of the sociological survey “Man
and nature”.

The generality of ecological accomplishment is
a byzantine bone that extends to the focused gamut
of mortal confederations with the ambient and per-
meates the exclusive individual building. It includes
a alert, generalities that enjoy breathed continually
deposit forward as self-dependent pretensions of en-
vironmental education. The target ambient defines

the being of the conception of “Environmental in-
struction (used in this case and further in a needle-
like sense-as a purposeful pedagogical operation)
(Kostsova, 2015: 51). The generality of ecological
accomplishment becomes a problem of environmen-
tal instruction and schooling in the clearing of peda-
gogy. This requires the pedagogical problem to be
considered, in accordance with its personal pedestal,
a person as an integral part of nature, a subject of
material and spiritual culture on earth, the develop-
ment of the historical process. At the same time, due
to the fact that the formation of an ecological culture
of a person depends on its action in the system of lo-
cal, regional, national, planetary environmental re-
lations, it makes it necessary to use the tolls of folk
pedagogy (Bektemisova, 2015:41).

In the study by D.U. Zakirov and J.K. Guly-
amov “Excursion teaching methods for the develop-
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ment of environmental education of schoolchildren
in secondary schools” organized a scientific prac-
tice called “Chamomile” in the Tashkent region. To
fulfill these tasks, a working group consisting of:
Chirchik state pedagogical Institute of the Tashkent
region has been created. Teachers of the Depart-
ment of Biology “Natural Sciences”, students and
undergraduates of the faculty, as well as employs
of the garden center. As a result, he gained in-depth
knowledge of natural science, including helping to
develop the pedagogical experience of students of
the Pedagogical Institute during the implementation
of the project (Zakirov, 2020:37-44).

We have developed a program of teacher ac-
tivities for environmental education of students in
the classroom, extracurricular activities. The main
attention is paid to the use of interactive meth-
ods and forms, the most effective of which are
design and research activities, problem solving,
experiment,excursion. The project activity was of
a research and practice-oriented nature. Research
results indicators of ecological education of school-
children rare species of flora and fauna, environ-
mental problems of the native land, etc. He shows
that his knowledge inscreased, expanded and sig-
nificantly deepened.

Environmental thinking can be integrated into
various subjects in schools to develop students’
critical thinking skills and promote sustainable
behaviors (Orr, 1992). Environmental education
should include an interdisciplinary approach,
hands-on learning experiences, and opportunities
for students to reflect on their actions and deci-
sions (Stevenson, 2007). Teaching students about
the interconnectedness of the environment and
human systems can help foster a sense of environ-
mental responsibility and empower them to take
action (Sterling, 2001). In their article “Labora-
tory work as a means of motivating and activat-
ing students’ learning activities”, T.A. Shirshova
and T.A. Poltava declaimed about laboratory
classes “Laboratory composition as an education
approach is constantly of a delving character and
can be chalked up to the composition of forms that
accelerate and amp educative and cognitive exer-
cise. This isn’t casual, because in the course of
their accomplishment, pupils are going partakers
in the enlightening course and themselves build
up new lore or centralize the developed science”
(Shirshova, 2015. 199-201).

Kazakhstan has incorporated sustainable devel-
opment education into its national curriculum, em-
phasizing the need for education on environmental
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protection and resource management (Auelbecova
et al., 2020).

An interdisciplinary approach to sustainable
development education is recommended, involving
multiple subjects and active learning methods (Ko-
shim & Abisheva. 2021). The use of technology and
digital resources can enhance student’s’ understand-
ing and engagement in sustainable development
education (Sokolova & Anuarova, 2021). Teacher
training and professional development are crucial
for successful implementation of sustainable devel-
opment education in schools (Sarbasova & Kydy-
rova, 2021).

Community involvement and partnerships can
help create a culture of sustainable development
within schools and beyond (Nugumanova et al.,
2021).

The assessment of sustainable development ed-
ucation should include both knowledge and skills,
as well as students’ attitudes and behaviors towards
sustainability (Moldasheva et al., 2021).

In Kazakhstan, the project-based learning ap-
proach is used to teach sustainable development
education, allowing students to develop skills in
critical thinking, problem-solving, and teamwork
(Abisheva & Tleuova, 2021). The use of outdoor
learning environments and experimental education
can enhance students' connection to nature and pro-
mote environmental attitudes and behaviors (Bolat-
khan & Karibayeva. 2021). Eco-schools programs
have been implemented in Kazakhstan, providing a
framework for schools to engage in environmental
management, education, and community involve-
ment (Kosherbayeva & Nugumanova, 2019).

Collaborative learning activities, such as group
projects and discussions, can facilitate knowledge-
sharing and help students develop a sense of respon-
sibility towards the environment (Moldashaeva &
Abisheva, 2019).

Educating students about sustainable develop-
ment is important because it can help them develop
critical thinking skills and promote social and en-
vironmental responsibility (Chapman et al., 2019).

Sustainable development education can also
contribute to the formation of a more sustainable
society by fostering a culture of sustainability and
encouraging positive behavior change (Buckler,
2019).

Teaching sustainable development in schools
can help young people understand and address the
challenges facing the world today, such as climate
change, poverty, and social inequality (OECD,
2019).
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Object of research: the research work was car-
ried out in the 6™ grades of the gymnasium school
No. 81 of the Bostandyk district of Almaty. The
laboratory work was related to the topic of the pro-
tection of sheet 6.3 of the section “Ecology and
sustainable development” in the calendar-thematic
discipline of natural science. The students were di-
vided into 3 groups: the 1 group answered the ques-
tionnaire “Me and nature”, the 2™ group received a
questionnaire from residents of the Koktem micro-
district of the Bostandyk district of Almaty, and the
3" group filled out an offer sheet for processing the
questionnaire.

Literature review

The promotion of ecological literacy in schools
can lead to more environmentally responsible be-
haviors and a better understanding of the intercon-
nectedness of social, economic, and environmen-
tal systems (Orr, 1992). Teaching children about
sustainability can empower them to make positive
changes in their communities and contribute to a
more sustainable future (Davies & Devine-Wright,
2014). By instilling values of environmental respon-
sibility and sustainability in young people, schools
can contribute to the creation of a more ecologically
conscious society (McKenzie-Mohr &Smith, 1999).
Educating students about sustainable practices, such
as water conservation and recycling can help reduce
waste and mitigate the impact of environmental di-
sasters (Larsen, 2018). The incorporation of green
spaces in urban areas can improve air quality, reduce
urban heat island effects, and enhance the overall
health and well-being of city residents (Louv, 2011).
Ecological literacy can promote critical thinking
and problem-solving skills, which are essential for
addressing complex environmental challenges (Sau-
vé et al., 1996). Sustainable development learning
be capable to support a feeling of accountability
and compassion for other living creatures, and en-
courage ethical decision-making (Jucker & Mathar,
2015). Schools can play a crucial role in building a
culture of sustainability by integrating sustainability
principles and practices into the curriculum, as well
as the physical design and operation of school build-
ings (UNESCO, 2014).

The former Minister of Education and Science
of the Republic of Kazakhstan, Askhat Aimagambe-
tov, addressed environmental education at an online
conference on an open media platform on Facebook
KUN.KZ, of education, of natural course, the issues
of environmental education, environmental educa-

tion are relevant, so the head of state Kasym-Jomart
Tokayev gave an assignment to introduce the sub-
ject of “Environmental education of children” in the
school programme. Since the order was issued, work
has begun. Other state bodies are also very actively
involved in this work. Very good proposals are also
coming from non-governmental organisations. This
proves once again that this is a very topical issue
(kaz.inform.kz). One should not underestimate the
fact that such studies and the knowledge they pro-
vide make a student ecologically cultured, but for
the sake of education a student must develop an at-
titude towards knowledge and education. This is the
essence of teaching, the essence of the concept of
modernising the system of geographical and envi-
ronmental education (Abdrakhmanova, 2023)

Ecological culture involves dialectically inter-
related elements: environmental education, environ-
mental consciousness and environmental activity.
Environmental education is the basis, the basis of
adequate approach to environmental problems and
includes socio-ecological and practical knowledges.
Ecological activity includes activities related to the
recognition, development, transformation and con-
servation of the natural environment. Ecological
consciousness is considered as the highest level of
mental manifestation of environmental natural and
artificial environment, its inner world, reflection of
the place and role of man in the biological, physical
and chemical world (Kamenskaya, 2015). Ecologi-
cal culture, first of all, is transferred to students with
geographical knowledge and geographical culture.

Geographic culture entails a holistic understand-
ing of biophysical reality when indigenous peoples
make decisions about resource utilisation. However,
there is no universal form of geographical knowl-
edge, they are subjective and dependent on the local
context. School geographic education has signifi-
cant potential to transform “Environmental science”
and decolonize institutions of education and envi-
ronmental management (Duvall, 2020).

Pedagogical methods for the education of eco-
logical culture in pupils at school include, among
others:

- The use of interactive teaching methods, such
as hands-on tasks and projects, to engage students
and promote active learning (Nurishov, 2023);

- The implementation of an interdisciplinary and
integrated approach to ecological education, includ-
ing the use of modern technology and social media
in teaching and learning (Nurishov, 2023) ;

- Emphasis on the axiological and cultural ap-
proaches to ecological education, which focus on
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the development of ecological values, moral senti-
ments and a sense of responsibility towards nature
(Sovhira & Dushechkina, 2018) ;

- The use of direct communication with nature,
practical activities and artistic means to stimulate
ecological awareness and balanced behaviour in pu-
pils, especially those with special educational needs
Melash, at al., 2022).

The promotion of professional development for
teachers, the involvement of parents and the com-
munity, and the creation of a positive and supportive
learning environment to enhance the effectiveness
of ecological education (Nurishov, 2023).

In the work Robskih (2021) involves student
research into the preparation of learners who are
able to adapt quickly to changing conditions, ap-
ply environmental knowledge in practice, and ac-
tively master the learning material, all of which can
be achieved through interdisciplinary subjects that
contribute to the achievement of metacognitive out-
comes, lessons, and experimentally confirm their
high performance.

Ecological education — the formation of attitudes,
views, beliefs and norms of behaviour that are charac-

terised by an emotional and moral, careful and respon-
sible attitude towards nature. Ecological education is
a continuous development of social consciousness of
ecological type on the basis of strengthening, expan-
sion and maintenance of interest in environmental
problems in society. It is a process of dissemination
of ecological knowledge and ecological information,
improvement of ecological literacy of the population
in the issues of ecological safety and protection of the
environment (Abdrakhmanova, 2023). Based on the
second point of view, the main goal of continuous en-
vironmental education is to form the environmental
outlook of the public, legal positions, a set of scientif-
ic knowledge, the ability to translate knowledge into
practice; to raise the level of culture of the individual
and society as a whole, to improve the moral qualities
of students.

Based on the works of Nurishov, D., (2023),
Kurbatova, A., (2017), Shilova, V. S. (2015),
Melash, V. D., & Varenychenko, A. B. (2020) and
Aryabkina, 1. (2021) at al, various scientists on ped-
agogical methods of teaching ecological culture to
students at school, the following model was created
by the authors (figure 1).

Comprehensive Strategies for Environmental
Education

Psychological
Foundations

Understanding and
applying
psychological
aspects of
education

Curriculum
Updates

Interactive
Teaching
Methods

Engaging students
through dynamic
learning
techniques

eocher
Professional
Development

Enhancing teacher
skills for better

Integrating new
environmental
topics into school
curricula

Excursions
and
RActivities
Organizing
outdoor and
cultural

environmental
experiences

environmental
education

Community
Involvement

Encouraging local
and parental
participation in
education

Figure 1 — Comprehensive Strategies for Environmental Education
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Research methods and materials

Students of grades 5-6 of Gymnasium No.
81 took part in the research work. Since the
participants were divided into 3 groups of prac-
ticipants, 3 different methods of dividing into
groups were used. The first group used the re-
spondent-interviewer method, the second group

used the survey method and the third group used
the methods of analysis, design and modeling
of conclusions. A total of 104 learners claimed
role in the research.

Students can be taught environmental culture by
interviewing and analysing other people using the
formula of the following methods shown in the fig-
ures below:

Enhanced
Respondent Analysis
Method Quality
Start: Data Survey 5 Data
Collection . Method Integration
Interviewer In-depth

Method

Interpretation

Figure 2 — Methodological formula for teaching ecoculture

The above formulas of the methods are as fol-
lows:

- The respondent-interviewer method can be
used in science lessons to assess student under-
standing and improve the learning process (Berg,
2004);

- The survey method can be used in science les-
sons to collect data and gain insights into students’
attitudes, beliefs, and knowledge about the topic be-
ing studied (Creswell, 2014):

- The analysis method can be used in science
lessons when students build a model and analyze
it to gain a deeper understanding of the underlying
concepts (Gilbert & Boulter, 2000).

The design method contributes to the activation
of students, that is, students and teachers in the for-
mation of ecological culture. The formation of en-
vironmental knowledge and culture among school
students can be carried out in such areas as shown in
Figure 3 below (Sapanova & Kydyrova, 2021).

Booklets and
Information Materials

Comprehensive resources for
in-depth environmental
knowledge.

Informational Materials

Systematic
Knowledge
Distribution
Structured approach to

educate on environmental
issues.

Strategies for Environmental Education and Awareness

High Impact

ollla’
L &

Low Impact

Slogans and Posters

Engaging visuals with strong
messages for broad impact.

Creative Campaigns

Roadmaps and
Emblems

Creative tools with limited
influence on behavior change.

Figure 3 — Formation of environmental education and culture among schoolchildren
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To divide the participants into 3 groups, the
division into groups was used using the “mosaic”
method within the group.

The questionnaire is presented on page 213 of
natural science education for grades 6 (Abdima-
napov et al, 2018. 2012-2014). Information about
the data of the survey participants is presented in
Table 1.

Before using the survey method, each student
was provided with a survey sheet and other ac-
cessories. To ensure the safety of students on the
street outside the school, auxiliary teachers were
involved.

Tablel — Details of the participants

Participants Details

Age 12-18
female 48

Gender

male 56
I 30
Groups 2nd 36
3 38

The questionnaire consist of 15 questions, the
respondent must answer on a scale of 1 to 5. The
survey questions are shown in Table 2.

Table 2 — Survey “Me and nature” (Abdimanapov et al, 2018. 2012-214)

mirror?

Respondents
No Questions
1 2 3 4 5
1 | What is your attitude to nature? 4 2 6 13
2 | Can you distinguish the phenomena of habit from ordinary ones? 12 3 6 10
3 | Are you constantly trying to preserve the beauty around you? 0 5 8 14 7
4 When you go to school, do you care about tab’s reflections surrounding your 10 1 5 ) 16

5 | Does your mood depend on nature?

Do you care about changing natural landscapes when you go to school or walk in

the park?
7 Do you warn if your peers break a tree branch, pluck a flower and destroy a bird’s 4 ) 5 6 17
nest?
8 | Do you like gardening? 1 6 2 11 14
9 | When you read a book, do you carefully read descriptions of nature? 7 1 3 3 20
10 | Do you like pictures with landscapes? 0 4 5 7 18
11 | Do you know any pieces of music dedicated to nature? 3 6 3 8 16
12 | Have you ever composed poems about nature? 7 2 4 5 16
13 |How do you treat your pets? 0 2 6 9 17
14 | Do you water indoor plants with water? 6 3 5 10 10
15 | Do you like to draw nature, a tree, a flower or an animal? 0 4 2 5 23

The research was completed in 2 parts. 3 groups
took part in the first part, 30 students of the 1 group
were interviewed by 36 students of the 2™ group us-
ing the method of the respondent-interviewer. The
remaining students of the 3™ group processed the
results of 38 questionnaires. In the second part, 38
students of the second group interviewed residents
of the Koktem microdistrict in Almaty. 66 students
from the other two groups processed the survey re-
sults.

Thus, as a result of a survey of 38 students and
residents of the Koktem microdistrict, the above
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methods were applied and specific analyses and
models were carried out with the help of a subject
teacher. Questionnaires for the students were pre-
pared by the teacher in advance and training was
conducted in the school.

Results and discussion

Whereas before the experiment students only
knew models, e.g. that a globe is a reduced model
of the Earth, or that a map is a reduced model of the
Earth on a flat surface, now they know that models
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come in different forms, e.g. as a table or as a graph,
and so on. Methods and approaches can be used to
create geographic models in the form of diagrams
and tables:

- Object-oriented geospatial models allow asso-
ciating a specific subject value with primitive GIS
elements like points, polylines and polygons;

- UML diagrams can be used to create and visu-
alise geographic models, including the modelling of
flows (environmental change, movement of people,
materials or ideas) (Glennon, A., 2010).

The creation of geographic models in charts,
diagrams and tables can thus be implemented using
a variety of methods, including object-oriented data
models, various diagrams and concept maps, de-
pending on the specific tasks and requirements. This
study presents an analysis of students’ responses to
a questionnaire taken from a science textbook de-

Table 3 — Analysis of the questionnaire “Me and nature”

signed for Year 6 students. The questionnaire is de-
signed to assess the level of students’ understanding
of key aspects of science and their relationship to the
subject being studied. The questions in the question-
naire (shown in Table 2) were rated by the respon-
dents on a scale of 1 to 5, where 1 is the minimum
level of agreement and 5 is the maximum level of
agreement.

Table 3 shows the number of students who chose
one or the other rating for each question. The survey
was carried out among 38 students, and the results
obtained made it possible to identify certain trends
in their perceptions of science courses. The results
of the survey “Me and nature” of 38 students are
presented in the table below. The students partici-
pating in the experiment, i.e. the interviewers, com-
piled the table themselves. As a result, they learned
how to analyze research work.

Question level of agreement
Ne 1 (minimum level) 2 3 4 5 (maximum level)
1 4 2 6 13
2 12 3 6 10 3
3 0 5 8 14 7
4 10 1 5 2 16
5 5 4 2 4 19
6 3 0 4 5 22
7 4 2 5 6 17
8 1 6 2 11 14
9 7 1 3 3 20
10 0 4 5 7 18
11 3 6 3 8 16
12 7 2 4 5 16
13 0 2 6 9 17
14 6 3 5 10 10
15 0 4 2 5 23
Average score 62 48 58 118 231

An analysis of the results of the “Me and nature”
survey shows that the average score for all questions
is 34, indicating a relatively high level of student
awareness of the importance of nature in their lives.

The highest number of high scores (the answer
is «5») were given to questions related to caring
for nature and perceiving its beauty. For example,
19 respondents chose «5» for the question “Does

your mood depend on nature?” and 22 respondents
chose «5» for the question “Is it important for you to
change the natural landscape when you go to school
or the park?” This suggests that most students are
aware of the impact of the environment on their
emotional state.

Interestingly, 20 respondents said that they
carefully read descriptions of nature in books,
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and 17 are prepared to warn their peers if they
break a branch or destroy a bird’s nest. At the
same time, only 16 people responded positively
when asked about their knowledge of musical
works dedicated to nature, which may indicate
a need to popularize nature themes in the arts
among schoolchildren.

Thus, the results of the survey show that stu-
dents show a high level of awareness and interest
in nature, but some aspects need further attention in

Table 4 — Survey of students from residential district “Koktem”

the educational process. Using the information from
Table 3.

In the second part of the study, 36 students ana-
lyzed the data, identified the gender and age of the
respondents, and tabulated the results. In doing so,
they learned to transform the information they heard
into a structured model, which contributes to the de-
velopment of analytical thinking and data system-
atization skills. The results can be seen in the fol-
lowing table.

VYposens BoBiedeHHOCTH (%)
Gender Age Number 1 2 3 4 5
(0-20%) (20-40%) (40-60%) (60-80%) (80-100%)

18-30 119 13 24 10 36 36
Female

30-50 58 12 14 17

18-30 63 11 22 18

Male

30-50 54 6 14 16 16

General 294 27 45 47 88 87

Analysis of the table shows that the highest lev-
els of engagement (80-100%) were observed in 36
women aged 18-30 and 17 women aged 30-50. For
men and women, this indicator was 18 and 16 re-
spondents, respectively.

Overall, 87 respondents demonstrated a high
level of engagement (80-100%), while 88 respon-
dents demonstrated an average level of engagement
(60-80%). The lowest level of engagement (0-20%)
was reported by 27 respondents, indicating a possi-
ble need for further educational activities to increase
the interest of this group.

Components of the Environmental Culture pro-
gram in the American Education system:

- It is compulsory to clasp into chronicle the
born, technological and colonial terrain, where the
clothing includes fat, political, artistic and conscien-
tious angels;

- The agenda should breathe coming-acquainted,
establishing concern not only for moment’s occu-
pants of the Earth, but also for its coming denizens;

- The agenda is centered on regional, aboriginal,
civil and adaptable cases;

- The agenda is lengthy-tenure, exploited by
scholars in all educational arenas and at all echelons
of reverie;

- The agenda should breathe interdisciplinary,
clasping its content from all baronies — it is experi-
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mentally accustomed, applying firsthand know-how
where doable (Obidova, 2021. 251-256).

Conclusion

In conclusion, this study examined the utiliza-
tion of laboratory work and sociological question-
naires as pedagogical technologies for teaching
6"-grade students about ecological culture. The
research aimed to develop students’ environmen-
tal awareness and foster sustainable behavior. The
theoretical foundations of environmental culture,
laboratory work, and sociological surveys were pre-
sented, followed by the practical implementation of
the study involving students from school-gymnasi-
um No. 81 in the Bostandyk District of Almaty.

The study consisted of two parts, where students
were actively involved in questionnaire administra-
tion, data analysis, and model construction. Feed-
back received from the students indicated that the
laboratory lesson was highly interesting, with a
satisfaction rate of 100%. This demonstrates the ef-
fectiveness of utilizing laboratory work and socio-
logical questionnaires as they provide students with
opportunities to engage actively and apply theoreti-
cal concepts in practice.

The findings of this research propose that the
use of laboratory lesson and sociological question-
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naires positively contributes to the formation of stu-
dents’ environmental culture. Through hands-on ac-
tivities and data analysis, students develop a deeper
understanding of the relationship between humans
and nature and gain practical skills for sustainable
behavior. The active involvement of students in the
process enhances their motivation and interest in the
subject matter, leading to more effective learning
outcomes.

Based on the results, it is recommended that ed-
ucators continue to incorporate laboratory work and
sociological questionnaires as pedagogical methods
in teaching ecological culture. These methods not
only create an engaging learning environment but
also allow learners to create critical thinking, issue
resolution, and analytical abilities. Additionally,
educators should further explore and adapt these
pedagogical technologies to address other aspects of
environmental education and encourage sustainable
practices among students.

Further research can focus on exploring the
long-term impact of these pedagogical methods on
students’ environmental awareness and behavior
beyond the immediate context of the study. Ad-
ditionally, comparative studies can be conducted
to analyze the effectiveness of different pedagogi-
cal methods in creating ecological culture among
learners.

In summary, the combination of experimen-
tal work and sociological questionnaires demon-
strates to be a successful approaches for promot-
ing environmental culture in 6™-grade students.
These pedagogical technologies provide an en-
gaging and practical learning experience, facilitat-
ing students understanding of ecological concepts
and fostering sustainable behavior. By continuing
to utilize these methods, educators can contribute
to the development of environmentally conscious
individuals and pave the way for a more sustain-
able future.

References

1. Abisheva, G., & Tleuova, A. (2021). Project-based learning as a tool for sustainable development education in Kazakhstan.

European Journal of Contemporary Education, 10(1), 177-184.

2. Aryabkina, 1., Kudashova, T., Bulynin, A., Aliphanova, F., & Silantyeva, E. (2021, June 29). Cultural and aesthetic devel-
opment of elementary school students in environmental education as a current pedagogical problem. Revista Amazonia Investiga,

41(5), 15. http://doi.org/10.34069/ai/2021.41.05.15

3. Auelbekova, A., Zhakupova, A., & Kalenova, M. (2020). Sustainable development education in Kazakhstan: Opportunities
and challenges. Journal of Cleaner Production, 257, 120501. http://doi.org/10.1016/j.jclepro.2020.120501

4. Berg, B. L. (2004). Qualitative research methods for the social sciences. Allyn & Bacon.

5. Bolatkhan, A., & Karibayeva, D. (2021). The role of outdoor learning and experiential education in promoting sustain-
able development education in Kazakhstan. European Journal of Sustainable Development, 10(1), 214-226. http://doi.org/10.14207/

ejsd.2021.v10n1p214

6. Buckler, C. (2019). The importance of education for sustainable development. In Education for Sustainable Development
(pp. 7-18). Springer, Cham. http://doi.org/10.1007/978-3-030-22216-3 2

7. Chapman, D. W., Lujan, H. L., & Reinking, A. (2019). Sustainability and education: The importance of developing critical
thinking skills. Journal of Environmental Studies and Sciences, 9(4), 509-517. http://doi.org/10.1007/s13412-019-00576-z

8. Creswell, J. W. (2014). Research design: Qualitative, quantitative, and mixed methods approaches (4th ed.). Sage Publica-

tions.

9. Davies, N., & Devine-Wright, P. (2014). Enhancing learning and teaching for sustainable development: The role of university
educators. International Journal of Sustainability in Higher Education, 15(2), 145-155. http://doi.org/10.1108/IJSHE-01-2013-0001
10. Duvall, C. S. (2020, November 29). Context matters. In The Routledge Handbook of Indigenous Environmental Knowledge

(pp. 1-20). Routledge. http://doi.org/10.4324/9781315270845-4

11. Gilbert, J. K., & Boulter, C. J. (2000). Developing models in science education. Kluwer Academic.

12. Glennon, A. (2010, February). Creating and Validating Object-Oriented Geographic Data Models: Modeling Flow within
GIS. Transactions in GIS. Wiley. http://doi.org/10.1111/j.1467-9671.2009.01180.x

13. Jucker, R., & Mathar, R. (2015). Education for sustainable development: An expert survey. Journal of Cleaner Production,

106, 27-36. http://doi.org/10.1016/j.jclepro.2015.05.073

14. Kosherbayeva, G., & Nugumanova, L. (2019). Eco-schools as a tool for sustainable development education in Kazakhstan.
Journal of Teacher Education for Sustainability, 21(2), 88-99. http://doi.org/10.2478/jtes-2019-0013

15. Koshim, A. S., & Abisheva, G. B. (2021). An interdisciplinary approach to teaching sustainable development in Kazakhstani
schools. Revista de la Educacion Superior, 50(1), 1-14. http://doi.org/10.22201/iisue.24486167¢.2021.50.21

16. Larsen, K. (2018). Educating for sustainability: Perspectives and practices on water conservation and recycling in schools.
Journal of Environmental Education, 49(4), 318-328. http://doi.org/10.1080/00958964.2017.1417629

17. Louv, R. (2011). The nature principle: Human restoration and the end of nature-deficit disorder. Algonquin Books.

18. McKenzie-Mohr, D., & Smith, W. F. (1999). Fostering sustainable behavior through community-based social marketing.
American Psychologist, 54(5), 317-324. http://doi.org/10.1037/0003-066X.54.5.317

165



Pedagogical Technologies of Teaching Fifth and Sixth Grade Students Ecological Culture Through...

19. Moldasheva, A., & Abisheva, G. (2019). Collaborative learning in sustainable development education: A case study from
Kazakhstan. Journal of Cleaner Production, 225, 353-361.

20. Moldasheva, A., Abisheva, G., & Kizatova, Z. (2021). Assessment of the sustainable development education in Kazakhstan:
Issues and challenges. European Journal of Contemporary Education, 10(2), 363-370. http://doi.org/10.13187/ejced.2021.2.363

21. Nugumanova, L., Kosherbayeva, G., & Kozhanova, R. (2021). Community involvement in sustainable development edu-
cation: A case study from Kazakhstan. European Journal of Sustainable Development, 10(2), 132-144. http://doi.org/10.14207/
ejsd.2021.v10n2p132

22. OECD. (2019). Teaching for Sustainable Development: A Policy Guide. OECD Publishing. http://doi.org/10.1787/ctf5bd67-
en

23.0rr, D. W. (1992). Ecological literacy: Education and the transition to a postmodern world. Albany: SUNY Press.

24. Sapanova, N. D., & Childibaev, D. B. (2021). Formation of ecological knowledge and culture of students on the basis of
project activity. In Sarbasova M., Kydyrova N. Teacher training and professional development for sustainable development educa-
tion in Kazakhstan (pp. 24-39). Journal of Teacher Education for Sustainability, 23(1). http://doi.org/10.2478/jtes-2021-0002

25. Sarbasova, M., & Kydyrova, N. (2021). Teacher training and professional development for sustainable development educa-
tion in Kazakhstan. Journal of Teacher Education for Sustainability, 23(1), 24-39.

26. Sauvé, L., Desautels, S., & Michaud, G. (1996). Environmental education: A response to the ecological crisis. UNESCO.

27.Sokolova, M. V., & Anuarova, A. S. (2021). Digitalization of education as a factor of the development of sustainable
development education in Kazakhstan. European Journal of Contemporary Education, 10(1), 274-280. http://doi.org/10.13187/
ejce.2021.1.274

28. Sovhira, S., & Dushechkina, N. (2018). Methodological approaches to pupils’ ecological culture education. Journal of Land-
scape Ecology. Walter de Gruyter GmbH. http://doi.org/10.2478/jlecol-2018-0001

29. Sterling, S. (2001). Sustainable education: Re-visioning learning and change. Schumacher Briefings, Bristol: Green Books.

30. Stevenson, R. B. (2007). Schooling and environmental/sustainability education: From discourses of policy and practice to
discourses of professional learning. Environmental Education Research, 13(2), 265-285. http://doi.org/10.1080/13504620701285123

31. UNESCO. (2014). Roadmap for Implementing the Global Action Programme on Education for Sustainable Development.
UNESCO. http://doi.org/10.18411/d-2020-130-en

32. A6ppaxmanoa, I. M. (2023). Ponp nonosHHTENBHOrO 00pa3oBaHUs B (OPMHPOBAHUH DKOJOTMYECKOH KYJIBTYpHI U
BOCIHTaHUH INYHOCTH pebenka. B O6pazoBanne 2030. Yuntbcs u neiictBoBats (pp. 3-390). HenpaBuTenbcTBEHHBIH SKOJIOTHIECKHI
¢doua nmenn BU Beprajckoro.

33. bekremicoBa, A. O. (2015). bacTayblll MEKTENTe 3KOJIOTHSIIBIK MOICHUETTI KAIBINTACTRIPY x)oiaapsl. Manam Kosbibaes
atbiHarel ConTycTik KasakcTaH MEMIICKETTIK YHUBEPCUTETiHIH Xa0apuibichl, 2(27), 40-42.

34. O6nimananos, b. I11., Hypkenosa, C. E., O6inra3uesa, A. Y., & Oye3oBa, A. Y. (2018). XKaparsuibictany. Janmsr 6imim
OepeTiH MEeKTeNTiH O-CHIHBIOBIHA apHAIIFAaH OKYJBIK. 214.

35.3akupos, . V., & I'ymamos, XK. X. (2020). XKanmer 6inimM OepeTiH MEKTENTep/ie OKYIIBUIAPBIH KOJIOTHSIIBIK TOPOHECIH
JTaMBITY OOMBIHIIIA SKCKYPCHSIIBIK OKBITY daicremeci. Science and Education, 1, 37-44.

36. Kasuagopm. (2020). Dxonorus. ITanum 1: Keipkyiiekten OGacram skyieni Typae Oacramans. https:/kaz.inform.kz/news/
ekologiya-pani-1-kyrkuyekten-bastap-zhuyeli-turde-bastalady-ashat-aymagambetov_a3684354/

37. Kamenckas, E. H. (2015). Dxonorndeckas KyJipTypa 1 6e30nacHOCTs MoojiexH. Vimkenepusiid BectHuk J{ona, 39(4-2), 31.

38. Kocmora, C. A. (2015). XKobayay KbI3METi MpoOIIECiH/Ie OacTaybIlll CHIHBII OKYIIBUIAPBIHBIH JKOJIOTHSIBIK MOJICHHETIH
KaJbInTacThipy. FeuIbiM, MoieHHET, OlTiM anemi, 3(52), 50-54.

39. Kypbarosa, A. C., & ['optonoBa, A. A. (2017). Dxonoruyeckoe 0Opa3oBaHUE ydyanuxcsl HAYaIbHON Kokl HavampHOe
oOpasoBanue, 6, 14-18. https://doi.org/10.12737/article 5a33d7bd437f04.83569706

40. Menami, B. JI., & Bapenuuenko, A. b. (2020, December 31). TeopeTuko-meToauueckoe OOCCICYCHUE MOATOTOBKH
Oyaylux yuuTeseil HOBOW yKPanHCKOM HauaabHOM IKOJBI K YOPMHUPOBAHUIO 3KOJIOTHIECKOM KyabTypsl. XKypHai JKuromupckoro
rOCyJIapCTBEHHOT0 yHHUBepcuTeTa nmenu Mpana dpanko, 4(103), 96-108. http://doi.org/10.35433/pedagogy.4(103).2020.96-108

41. Hypumos, /1. (2023). [legarorudyeckue yCIIOBHS BOCIIUTAHUS 3KOJIOTHUECKON KYJIbTYPhI y cTapiiekiacCHUKOB. OOIIecTBo
u uHHOBaIwH, 4(3), 73-79. https://doi.org/10.47689/2181-1415-vol4-iss3-pp73-79

42. O6unosa, I'. (2021). Pa3BuTHE 3KOJIOrNYECKOH KyIbTYpHI B 00pa30BaTeIbHBIX MOAEISAX PA3BUTHIX CTpaH Mupa. OOmmecTBo
u naHOBarwH, 10(S), 251-256. https://doi.org/10.47689/2181-1415-vol2-iss10/S-pp251-256

43.Pob6ckux, E. A., Makaposa, O. b., & T'ankuna, E. A. (2021). MeToauka peaqu3alui MEXIUCIUILTHHAPHOTO MpeaMeTa
«Okonorus» B 5-9-x Kiaccax o0meoOpa3oBaTenbHON IIKOIBL. BecTHHK KpacHOSIpCKOro rocynapcTBEHHOTO MeIaroruueckoro
yuuBepcutera uM. B.I1. Actadwesa, (2 (56)) 63-71.

44.1unosa, B. C., & benropoxackuii rocyaapCTBEHHBIH HAIMOHAJBHBIN HCciIenoBaTeNbckuii yHuBepcureT. (2015).
MeToibl COIMaIbHO-IKOJIOTHYeCKOro Bocnuranus cryneHToB. Cepus “Ilemaroruka u ncuxosorus oopasosanus’. benropoackuit
Hanwmonanereiii MccnenoBarensckuii Yaupepcuret. http://doi.org/10.18413/2313-8971-2015-1-4-29-32

45. lnpmosa, T. A., & Ilomixosa, T. A. (2015). JlaGoparopHble pabOTBl KaK CPEJICTBO CTHMYJIMPOBAHHS M aKTUBH3AILHN
yueOHOM fesiTesnbHOCTH y4yamuxcst. OMCKUH Hay4HBbII BecTHHK, 4(141), 198-201.

166



O. Amangeldi et al.

Oneduerrep

Abdimanapov, B. S., Nirkenova, S. E., Abilgazieva, A. U., & Auezova, A. U. (2018). Jaratylystanu. Jalpy bilim beretin
mekteptifi 6-synybyna arnalgan oqulyq [Natural science. Textbook for grade 6 of general education schools]. 214. (in Kazakh)

Abdrahmanova, G. M. (2023). Rol” dopolnitel’nogo obrazovanija v formirovanii jekologicheskoj kul’tury i vospitanii lichnosti
rebenka [The role of additional education in forming ecological culture and educating the child’s personality]. In Obrazovanie 2030.
Uchitsja i dejstvovat’ [Education 2030. Learn and Act] (pp. 3-390). Nepravitel’stvennyj jekologicheskij fond imeni VI Vernadskogo.
(in Russian)

Abisheva, G., & Tleuova, A. (2021). Project-based learning as a tool for sustainable development education in Kazakhstan.
European Journal of Contemporary Education, 10(1), 177-184.

Aryabkina, 1., Kudashova, T., Bulynin, A., Aliphanova, F., & Silantyeva, E. (2021, June 29). Cultural and aesthetic develop-
ment of elementary school students in environmental education as a current pedagogical problem. Revista Amazonia Investiga,
41(5), 15. http://doi.org/10.34069/ai/2021.41.05.15

Auelbekova, A., Zhakupova, A., & Kalenova, M. (2020). Sustainable development education in Kazakhstan: Opportunities and
challenges. Journal of Cleaner Production, 257, 120501. http://doi.org/10.1016/j.jclepro.2020.120501

Bektemisova, A. O. (2015). Bastauys mektepte ekologialyq mideniett1 qalyptastyru joldary [Ways to form ecological culture in
primary school]. Manas Qozybaev atyndagy Soltiistik Qazaqstan memleketik universitetiniil habarsysy [Bulletin of Manash Kozy-
baev North Kazakhstan State University], 2(27), 40-42. (in Kazakh)

Berg, B. L. (2004). Qualitative research methods for the social sciences. Allyn & Bacon.

Bolatkhan, A., & Karibayeva, D. (2021). The role of outdoor learning and experiential education in promoting sustainable
development education in Kazakhstan. European Journal of Sustainable Development, 10(1), 214-226. http://doi.org/10.14207/
ejsd.2021.v10n1p214

Buckler, C. (2019). The importance of education for sustainable development. In Education for Sustainable Development (pp.
7-18). Springer, Cham. http://doi.org/10.1007/978-3-030-22216-3 2

Chapman, D. W., Lujan, H. L., & Reinking, A. (2019). Sustainability and education: The importance of developing critical
thinking skills. Journal of Environmental Studies and Sciences, 9(4), 509-517. http://doi.org/10.1007/s13412-019-00576-z

Creswell, J. W. (2014). Research design: Qualitative, quantitative, and mixed methods approaches (4th ed.). Sage Publications.

Davies, N., & Devine-Wright, P. (2014). Enhancing learning and teaching for sustainable development: The role of university
educators. International Journal of Sustainability in Higher Education, 15(2), 145-155. http://doi.org/10.1108/1IJSHE-01-2013-0001

Duvall, C. S. (2020, November 29). Context matters. In The Routledge Handbook of Indigenous Environmental Knowledge
(pp- 1-20). Routledge. http://doi.org/10.4324/9781315270845-4

Gilbert, J. K., & Boulter, C. J. (2000). Developing models in science education. Kluwer Academic.

Glennon, A. (2010, February). Creating and Validating Object-Oriented Geographic Data Models: Modeling Flow within GIS.
Transactions in GIS. Wiley. http://doi.org/10.1111/j.1467-9671.2009.01180.x

Jucker, R., & Mathar, R. (2015). Education for sustainable development: An expert survey. Journal of Cleaner Production, 106,
27-36. http://doi.org/10.1016/j.jclepro.2015.05.073

Kamenskaja, E. N. (2015). Jekologicheskaja kul’tura i bezopasnost” molodezhi [Ecological culture and youth safety]. Inzhen-
ernyj vestnik Dona [Engineering Bulletin of Don], 39(4-2), 31. (in Russian)

Kazinform. (2020). Jekologija. Pani 1: Kyrkyjekten bastap zhyjeli tyrde bastalady [Ecology. Part 1: Systematic implementation
begins in September]. https://kaz.inform.kz/news/ekologiya-pani-1-kyrkuyekten-bastap-zhuyeli-turde-bastalady-ashat-aymagambe-
tov_a3684354/ (in Kazakh)

Kosherbayeva, G., & Nugumanova, L. (2019). Eco-schools as a tool for sustainable development education in Kazakhstan.
Journal of Teacher Education for Sustainability, 21(2), 88-99. http://doi.org/10.2478/jtes-2019-0013

Koshim, A. S., & Abisheva, G. B. (2021). An interdisciplinary approach to teaching sustainable development in Kazakhstani
schools. Revista de la Educacion Superior, 50(1), 1-14. http://doi.org/10.22201/iisue.24486167¢.2021.50.21

Kosova, S. A. (2015). Jobalau qyzmet1 prosesinde bastauys synyp oqusylarynyil ekologialyq midenietin qalyptastyru [Forma-
tion of ecological culture of primary school students in the design process]. Gylym, mideniet, bilim lemi [Science, Culture, and
Education World], 3(52), 50-54. (in Kazakh)

Larsen, K. (2018). Educating for sustainability: Perspectives and practices on water conservation and recycling in schools.
Journal of Environmental Education, 49(4), 318-328. http://doi.org/10.1080/00958964.2017.1417629

Louv, R. (2011). The nature principle: Human restoration and the end of nature-deficit disorder. Algonquin Books.

McKenzie-Mohr, D., & Smith, W. F. (1999). Fostering sustainable behavior through community-based social marketing. Amer-
ican Psychologist, 54(5), 317-324. http://doi.org/10.1037/0003-066X.54.5.317

Moldasheva, A., & Abisheva, G. (2019). Collaborative learning in sustainable development education: A case study from Ka-
zakhstan. Journal of Cleaner Production, 225, 353-361.

Moldasheva, A., Abisheva, G., & Kizatova, Z. (2021). Assessment of the sustainable development education in Kazakhstan:
Issues and challenges. European Journal of Contemporary Education, 10(2), 363-370. http://doi.org/10.13187/ejced.2021.2.363

Nugumanova, L., Kosherbayeva, G., & Kozhanova, R. (2021). Community involvement in sustainable development education:
A case study from Kazakhstan. European Journal of Sustainable Development, 10(2), 132-144. http://doi.org/10.14207/ejsd.2021.
v10n2p132

OECD. (2019). Teaching for Sustainable Development: A Policy Guide. OECD Publishing. http://doi.org/10.1787/cff5bd67-en

Orr, D. W. (1992). Ecological literacy: Education and the transition to a postmodern world. Albany: SUNY Press.

167



Pedagogical Technologies of Teaching Fifth and Sixth Grade Students Ecological Culture Through...

Sapanova, N. D., & Childibaev, D. B. (2021). Formation of ecological knowledge and culture of students on the basis of project
activity. In Sarbasova M., Kydyrova N. Teacher training and professional development for sustainable development education in
Kazakhstan (pp. 24-39). Journal of Teacher Education for Sustainability, 23(1). http://doi.org/10.2478/jtes-2021-0002

Sarbasova, M., & Kydyrova, N. (2021). Teacher training and professional development for sustainable development education
in Kazakhstan. Journal of Teacher Education for Sustainability, 23(1), 24-39.

Sauvé, L., Desautels, S., & Michaud, G. (1996). Environmental education: A response to the ecological crisis. UNESCO.

Sokolova, M. V., & Anuarova, A. S. (2021). Digitalization of education as a factor of the development of sustainable development
education in Kazakhstan. European Journal of Contemporary Education, 10(1), 274-280. http://doi.org/10.13187/ejce.2021.1.274

Sovhira, S., & Dushechkina, N. (2018). Methodological approaches to pupils’ ecological culture education. Journal of Land-
scape Ecology. Walter de Gruyter GmbH. http://doi.org/10.2478/jlecol-2018-0001

Sterling, S. (2001). Sustainable education: Re-visioning learning and change. Schumacher Briefings, Bristol: Green Books.

Stevenson, R. B. (2007). Schooling and environmental/sustainability education: From discourses of policy and practice to dis-
courses of professional learning. Environmental Education Research, 13(2), 265-285. http://doi.org/10.1080/13504620701285123

UNESCO. (2014). Roadmap for Implementing the Global Action Programme on Education for Sustainable Development.
UNESCO. http://doi.org/10.18411/d-2020-130-en

Zakirov, D. U., & Guldmov, J. H. (2020). Jalpy bilim beretin mektepterde oqusylardyii ekologialyq tarbiesin damytu boiynsa
ekskursialyq oqytu ddistemesi [Excursion teaching methodology for the development of ecological education in general education
schools]. Science and Education, 1, 37-44. (in Kazakh)

Aemopnap mypanvl monimem:

Amaneenou Oszepke (koppecnonoenm aemop) — «8D01503 — Ieoepagusy (2eoepagus myeanimoepin dativinoay) 6inim depy
bazoapramacwvinely doxmopanmul, On-Papabu amvindazer Kazax ynmmulx ynusepcumemi (Anmamer x., Kasaxcman, sn.nowma:
ozerkel990@gmail.com)

Jyticebaesa Kynvzaoa picymabexosna—e.2.K., 2eoepagusi, dcepee OpHAIACMbIPY JcoHe madueammyl RaUOa1IaHy KapeopaciHvly
Kayvimoacmuipbsiaean npogeccopwl, On-Papabu amvinoazwr Kaszax yimmoix ynueepcumemi (Armamul k., Kaszaxcman, sn.nowma:
kulzada.duisebayeva@gmail.com)

Typrep Kypm — PhD, Binim bepy @axynememiniy Kayvimoacmuipwiiean npogeccopwl, I azu ynusepcumemi (Ankapa x., Typkus,
an.nowma: turker@gazi.edu.tr)

Ceedenusn 06 agmopax:

Amaneenou QOszepre (koppecnonoewm asmop) — Ooxkmopawm obpazoeamenvroti npoepammsl «8D01503 — ['eoepagpusy
(noocomoska yuumenei eeocpaguu), Kazaxckuii Hayuonanvwlll yHueepcumem um. Anv-@apabu (2. Armamul, Kazaxcman,
an.nouma: ozerkel 990@gmail.com)

Jyticebaesa Kynvzaoa Joicymadexosna — K.2.H., ACCOyUUPOSAHHbIL Npopeccop Kageopuvl ceocpaguil, 3eMaeycmpoucmed u
npupooononvzosanus, Kazaxckuti Hayuonansholii ynusepcumem um.Ano-@apabu (e. Armamol, Kazaxcman, sn.nouma: kulzada.
duisebayeva@gmail.com)

Typrep Kypm — PhD, accoyuuposannvlii npogheccop parxynomema obpazosanus, Yuusepcumem [asu (e. Auxapa, Typyus,
an.nouma: turker@gazi.edu.tr)

Information about authors:

Amangeldi Ozerke (corresponding author) — doctoral student of the educational programme «8D01503 — Geographyy (training
of geography teachers), Al-Farabi Kazakh National University (Almaty, Kazakhstan, e-mail: ozerkel 990@gmail.com)

Duisebayeva Kulzada Dzhumabekovna — Candidate of Geographical Sciences, Associate Professor, Department of Geography,
Land Management and Nature Management, Al-Farabi Kazakh National University (Almaty, Kazakhstan, e-mail: kulzada.duise-
bayeva@gmail.com)

Turker Kurt — PhD, Associate Professor, Faculty of Education, Gazi University (Ankara, Turkey, e-mail: turker@gazi.edu.tr).

Received 28.10.2024
Accepted 01.03.2025

168



