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B 2016 rogy nng pa3BUTHS W YIy4IICHHS KadyecTBa KM3HU Ka3axXCTaHLEB
ObUT co3maH 4dacTHEIM biarorBoputenpHbI (pora «Xanaelk». 3a TOIBI CBOEH
JEeSTENBbHOCTH Ha peaju3aluio OJIarOTBOPHUTENBHBIX INPOEKTOB B 00JACTIX
o0pa3zoBaHUsl M HAayKH, COIMAIBHOW 3aIlUTHI, KyJIbTYpPbI, 3[PaBOOXPAHEHUS H
criopta, ®ouHx BeIACTHI Oosiee 45 MUIIHAPIOB TCHTE.

Ocoboe BHumanue bnaroTBopuTenbHbld QOHI «XaJblK» yAENseT
o0pa3oBaTeNbHBIM MPOrpaMMaM, CYUTAsI OTO HANPABICHUE OJJHUM U3 KITIOUEBBIX
B cBOoel nestenbHOCTH. OKa3pIBasi MOAAEPIKKY OTE€UECTBEHHOMY OOpa30BaHMIO,
@DoHJ BHOCUT CBOU MOCUJIBHBIN BKJIaJ B Pa3BUTHE Kau€CTBEHHOTO 0Opa30BaHUA
B Kazaxcrane. Tem cambpiM cmocoOCTBysS POCTYy 4YHCIa JOAeH, CHOCOOHBIX
MEHATHh JKU3Hb B CTpaHe K JydylleMy — HOpo(ecCHOHAJOB B pPa3IHYHbIX
chepax, MOTEHIUATHHBIX JHICPOB U «BEIUKUX YMOB». OIHON W3 3HAUMMBIX
HHMIHATHB (oHAa «XallbIk» B 00pa3oBaTelnbHOM chepe cran npoekr Ozgeris
powered by Halyk Fund — mepBslii B cTpane OM3HEC-UHKYOATOp AJIS yHaIIUXCS
9-11 xnaccoB, KOTOPBIH MOMOTAaeT pa3BUBaTh HEOOXOAMMBIE B COBPEMEHHOM
MHUpE TpeNNpUHIMATEeIbCKHEe HAaBBIKU. Tak, Ha coIelcTBHE MaloMy OH3HECy
LIKOJIBHUKOB 0610 BeIAENeHO Oosiee 200 rpanToB. {15 MOAEPIKKH TaJaHTINUBBIX
U MOTHUBUPOBAaHHBIX JeTeil DOHII HEOAHOKPATHO BBIACISI IPAHTHI HAa O0y4YeHHE
B MexayHaponHoi mrkoie «Mupacy u B Astana IT University, a Takke momor
Ka3aXCTaHCKUM HIKOJIbHUKaM IPUHATH y4acTHE BIIpeCTHKHOM KOHKypce «USTEM
Robotics» B CIIIA. ABTOpcKue paboThI B paMKax MpoekTa « TamiMrepy, KoTopoMy
@DoHJ OKa3ald MOALEPHKKY, JETIM B OCHOBY y4e€OHOU NmporpamMmsl, yueOHUKOB U
y4e0HO-METOINYECKUX KHUT 1o mpeameTy «OCHOBBI MpealpUHUMATENbCTBA U
OousHecay, npenogaBaeMoro B 10-11 kimaccax Ka3axCTaHCKUX IIKOJI M KOJUTSIIKEH.

IToMrMO moOMOINM MIKOJIBHUKAM, ydalmuMcs Koyuteqked u cryneHram doupx
CUMTAeT Ba)KHBIM BHECTH CBOM BKJIAJ B MOBBIILIEHNE KBATU(UKALKUN I1€1Aar0roB,
COBEPIICHCTBOBAaHUE WX 3HAHHMI U HABBIKOB, MIOCKOJIBKY UMEHHO OHH SIBISIOTCS
MIPOBOJHUKAMH 3HaHWH OydyIIMX IOKOJICHWM Ka3zaxcTaHieB. [Ipw mommepikke
®onpma «Xanblk» B KKHOU CTOJHUIE OBUI OPraHW30BaH €KETOAHBIH TOPOICKOM
KOHKYpc neparoroB «Almaty Digital Ustaz.

BakxHOI MHUIIMATUBOW CTal peaanu3yeMblil TPOEKT MO OOy4YEeHUI0 OCHOBAM
(MHAHCOBOW TPaMOTHOCTH IpemnojaBaTesied U3 BocbMu obnactell Kazaxcrana,
YTO JOJDKHO OKa3aTh CYIIECTBEHHOE BJIMSHUE Ha BOCHHTaHHE (DUHAHCOBOI
IPaMOTHOCTH M IPEANPUHUMATENBCKOIO MBIIUIEHHS Y HOBOI'O IOKOJICHHUS
rpakJaH CTPaHBbI.

Heobxonumyto momotrs @oHj «Xanblk» OKa3plBa€T U TEM, KTO 0COOCHHO
OCTPO B Hell HyXJaercsi. B pamkax comuanbHON 3alIMTHl HACEJICHUS aKTHBHO
MPOBOAMTCS paboTa Mo MOAAEepKKe JeTel, ocTaBmIMXCs 0e3 poauTenel, AeTei u
B3POCIIBIX U3 COIIMATBHO YA3BUMBIX CIIOEB HACEJIECHUS, JIIOJEeH C OTpaHUIEHHBIMU
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BO3MOXKHOCTSIMH, a TAaK)Ke 00€CIICUCHUIO0 HYKIAIONIMXCS COLUATBHBIM KHIIbEM,
CTPOUTENHCTBY COITMATBFHO BaKHBIX 00BEKTOB, TAKHX KaK JIETCKHE CaJbl, JETCKHE
MJIOMAAKU U (PU3KYIBTYPHO-0310POBUTEIBHBIE KOMIUICKCHI.

B xomunky no6psix aen @oHaa « Xanblk» MOKHO J00aBUTh OKa3aHUE ITOMOIIIH
JIETCKOMY CIIOPTY, KyZla OTHOCHTCS MOAJIEPKKa B PA3BUTHHU JIETCKOTO yTOOIa 1
KapaTte B Hamel ctpaHe. JKU3HEHHO BaXXHYI0 TOMOIIb biiarorBoputenbHblil GoHA
«XanpIK» OKa3zal HallUM COOTeUYeCTBEHHHMKaM BO BpeMs HEJaBHEHl MaHIeMHH
COVID-19. Torna, B pasrap Tsxenoit 60ppObI ¢ KOpOHABHPYCHON MHpeKmmeit
@®onp BeLAennd cBbiie 11 MIIITHApa0B TEHTe Ha MPUOOpPETeHHEe HEOOXOAUMOTO
MEIUIMHCKOTO OO0OpPYIOBaHMUS M AOPOTOCTOSIINX MEAWIIMHCKHUX IPEernaparos,
aBTOMOOWIIE CKOpOW MEAMIIMHCKOW TIOMOIMU M CPEACTB 3aIlUTHI, aIpPECHYIO
MaTepHaJbHYIO NMOMOIb COLMANBHO YSA3BUMBIM CIOSIM HAaceJIeHUsS U JEHEKHbIe
BBITIJIATHI MEIUIITHCKUM pabOTHUKAM.

B 2023 roay Hapsany ¢ OpyruMU NPOEKTaMU, HALlEJICHHBIMU Ha MOBBILICHUE
0NarocoCToSHMS Ka3axCTaHCKUX TrpaxkaaH PoHA pemna yaeiauTb ocoboe
BHUMAaHNE HayKe, TOCKOJIbKY OHA ABIISIETCSA YacThiO OOIIECTBEHHON KYIBTYPHI, &
YPOBEHb €€ pa3BUTHUS ONPEAENsIeT YPOBEHb PA3BUTHS rOCyJapCTBa.

[onnepxka doHIOM BBINTyCKa XypHanoB HamuoHanbHOM AkaneMuu Hayk
Pecny6mmkn KazaxcraH, KOTOpbIe BXOAST B MEXKIyHapoaHbIe GoHABI Scopus u
Wos U B KOTOPBIX MYONHKYIOTCS CTaThll OTEYECTBEHHBIX YUEHBIX, TOKTOPAHTOB
W MarucTpaHTOB, a TAK)KE€ HAyYHBIX COTPYAHHKOB BBICIIUX yUeOHBIX 3aBEICHHM
1 Hay4YHO-HMCCJIEA0BAaTEIbCKUX MHCTUTYTOB HAILIEH CTpaHbl ABISETCS HE MEHEE
3HauYUMBbIM BKJIajgoM DOHa B pa3BUTHE Ka3aXCTAaHCKOTO OOIIeCTBa.

C yBaxxeHueM, birarorBopurenbHbI QoHI «XaTBIK» !




BAC PEJAKTOP:

TYWUMEBAEB Kanuceiiit KanceiliTyIbI, QUIOTOrHs FHUIBIMAAPEIHEIE TOKTOPHI, mpodeccop,
KP ¥FA kypmerri mymieci, On-Dapabu arsiaaars! Kazak yITTBIK YHUBEPCHTETIHIH PEKTOPBI (AJIMATBI,
Ka3zakcran)

FAJIBIM XATHIbI:

OBIJIKACBIMOBA Aima EciM0eKKBI3bI, [1e1arorHKa FUTBIMIAPBIHBIH JOKTOPEI, podeccop,
KP ¥YFA akanemuri, AGaii areramarel Kaz¥YIIY Ilemarorukaiblk OUTIMII JAMBITy OPTaJbIFBIHBIH
mupekTopsl (Anmarsl, Kazakcran), H =2

PEJAKIUSA AJTKACHBI:

CATBIBAJIAbI O3iMxaH O0inKaibIPYJIbl, 3KOHOMUKA FEUIBIMAAPBIHBIH JOKTOPBI, podeccop,
KP ¥FA akamemuri, DKOHOMHKa MHCTHTYTHIHBIH qUpekTops! (Anmarsl, Kazakcran), H=15

CAITAPBAEB 96aixkanap JKymanyibl, S5KOHOMHKA FEUIBIMAAPEIHBIH JOKTOPEL, Tpodeccop, KP
YFA xypmerti mymieci, XanblKapaiblK HHHOBAIMSUIIBIK, TEXHOJIOTHSUIAP aKaJeMUSCHIHBIH ITPE3UICHTI
(Anmarsl, Kazaxcran), H=6

JYKbJHEHKO Hpuna I'puropbeBHa, 5KOHOMHKA FHUIBIMIAPBIHBIH JIOKTOPHI, Ipodeccop,
«KneBo-MoruiisiH akaieMHsChI» YITTHIK yHUBEpCUTeTiHIHKapenpamerrepymici (Kues, Ykpauna), H=2

HINIIOB Cepreii EBrenneBu4, menaroruka FhUIBIMIAPBIHBIH JIOKTOPBI, Tpodeccop, K.
Pa3ymoBckuit aTeiHIarsl Mockey MEMIIEKETTIK TEXHOJOTHSUIAp JKOHE MEHEKMEHT YHHBEPCHUTETIHIH
KOCINTIK OiiM OepyliH MeJarorukachl oHE MCHXOJOTHACH KadenpachlHblH MeHrepytici (Mackey,
Peceii), H=4

CEMBHUEBA Jla33at MBIKTBIOEKKBI3bI, 5KOHOMHKA FhUIBIMAAPBIHBIH JoKTOphl, JI.H. T'ymunen
areiaaarel Eypasus ynTTeik yHEBepeuTeTiHiH npodeccopsl (Hyp-Cynran, Kazakcran), H=3

ABWJIBJIMHA Canrtanar KyaTkbI3bl, IeIaroruka FhUIBIMIAPBIHBIH JOKTOPEI, Ipodeccop,
E.A.BexeroB arbiHpmarsl KaparanIpl MeMIICKETTIK YHHBEPCHUTETI IIefaroruka KadempachbIHBIH
merrepymici (Kaparannsl, Kazakcran), H=3

BYJIATBAEBA Kyszkanat HypbIMkaHKBI3bI, IEIaroruka FbUIBIMAAPBIHBIH  JOKTOPHL,
npodeccop, bl. AnTeiHCapuH aThIHIAFBl ¥JTTHIK OUTIM aKaJeMUSCHIHBIH 0ac FBUIBIMH KBI3METKEpI
(Hyp-Cynran, Kazakcran), H =2

PBIZKAKOB Muxana BukTopoBud, nejaroruka FeUTBIMAAPBIHBIH TOKTOPEI, podeccop, Peceit
OiTiM aKaJeMHSCHIHBIH akaxemuri, «bimiM Gepyneri ctanmapTTap ’koHe MOHUTOPHHI JKypPHAIIBIHBIH
0ac penakropsl (Mackey, Peceit), H =2

ECIMJKAHOBA Caiipa PaduxeBHa, 5KOHOMMKA FBIIBIMJAPBIHBIH JIOKTOPbI, XallbIKapablK
On3Hec yHUBEpCHUTETIHIH npodeccopsl, (Anmarsl, Kasakcran), H= 3

«Ka3zakcran Pecnydsmmkacbl ¥aTTBIK FhLIbIM akageMusicbl PKB-Hin Xabapmbicb».

ISSN 2518-1467 (Online),

ISSN 1991-3494 (Print).

Menmikrenymn: «Kazakcran PecryOnukachiHblH YNTTHIK FUIbIM akagemusicbl» PKB (Anmmatel K.).
Kazakcran PecrmyOnukachlHbIH AKHapar >KoHe KOMMYHHKAIMsUIap MUHHCTPIITiHIH AKmapar
xomutetinae 12.02.2018 x. 6epinrex

Ne 16895-7K mep3imaik 6acbUIbIM TipKeyiHEe KOMBUTY Typajbl KyolliK.

TaKBIPBINTHIK OAaFBITHL: 271€YMeMmiK 2blIbIMOAP CANACLIHOARbL 3epmmeynepee apHAaH.
Mep3iMaiiiri: *KbUIbIHA 6 peT.

Tupaxsr: 300 nana.

Penaxnusiabig MekeH-xaiibl: 050010, Anmarsl K., [lleBuenko ke, 28, 219 6e:1., Ten.: 272-13-19
http://www.bulletin-science.kz/index.php/en/

© «Kazakcran PecyOnukacbiHbIH ¥JITTHIK FRUIBIM akagemusicel» PKB, 2023




IJTIABHBII PEJAKTOP:

TYWUMEBAEB Kancent KaHcenToBHY, TOKTOp (HIIONOIHUECKHX HAYK, Hpoheccop, MOUeTHEIH
yieH HAH PK, pexrop Kazaxckoro HaumoHajnbHOrO yHHBepcuTeTa MM. anb-Dapabu (Anmarsl,
Kazaxcran)

YUEHbII CEKPETAPb:

ABBUUIKACBIMOBA Auma Ecum0exkoBHa, IOKTOp TIIE€IaroTHUECKUX HayK, mpodeccop,
akagemuk HAH PK, nupekrop Llentpa pa3sutus nemarorudeckoro oopasosanus KasHITY um. Abas
(Anmarsl, Kazaxcran), H=2

PEJAKIHHUOHHAS KOJIJIEI'USI:

CATBIBAJIIUH A3umxaH AOBLIKAHMPOBMY, JOKTOp SKOHOMHYECKHX HayK, Mpodeccop,
axkagemuk HAH PK, nupexrop nacturyra OxoHOMuKH (Anmartel, Kazaxcran), H=15

CAITAPBAEB Agmm:kanap JlkyMaHOBHY, TOKTOp SKOHOMHYIECKUX HayK, Tpodeccop, ToIeTHBIH
gynen HAH PK, mpe3unentr MexmyHapomHOH akaJeMHUW HHHOBALMOHHBIX TEXHOJIOTHH (AJIMAaThl,
Kazaxcran), H=6

JYKBbSIHEHKO Upuna I'puropbeBHa, TOKTOp 3KOHOMUUYECKUX HAYK, IIpodeccop, 3aBeayronas
kagenpoit HammonansHoro yHuBepcutera «KneBo-MorunsHckas akagemus» (Kues, Ykpauna), H =2

HINIIOB Cepreii EBrenbeBu4, IOKTOp TEIarorH4ecKdX Hayk, Tpodeccop, 3aBedyIOMIUi
Kadenpoil IMemarormKkd M ICHXOJIOTHM  NPOQECCHOHANFHOTO  00pa3oBaHMS MOCKOBCKOTO
rOCyJapCTBEHHOI0 yHUBepcuTeTa TexHonoruil um ympasneHus umenu K. Paszymosckoro (Mocksa,
Poccus), H=4

CEMBUEBA JIsn33at MbIKTBIOEKOBHA, JOKTOP SKOHOMUYECKUX HayK, mpodeccop EBpasuiickoro
HaroHaJbpHOTO YHHBepcuTeTra uM. JI.H. I'ymunesa (Hyp-Cynran, Kazaxcran), H=3

ABWJIBJIUHA Canranat KyaToBHa, TOKTOp IEeZarorudecKux Hayk, Ipodeccop, 3aBeryromast
kagenpoit memarormku Kaparanamackoro yHuBepcutera wumeHu E.A BbykeroBa (Kaparanna,
Kazaxcran), H=3

BYJIATBAEBA Kymkanatr HypbIM:kaHOBHA, JIOKTOp MEJarorHyeckux Hayk, mpodeccop,
[JIaBHBINA Hay4HBIH coTpynHUK HanmonaneHo# akanemun obpasoBanus umenu bl. Anteiacapuna (Hyp-
Cynran, Kazaxcran), H=3

PBI’KAKOB Muxann BHKTOpOBMY, JOKTOp MEJarormdeckWx Hayk, Ipodeccop, akaIeMHK
Poccuiickoli akanemun o0pa3oBaHMs, TNIaBHBIN penakTop kypHana «CTaHZapThl ¥ MOHHTOPHHI B
obpaszoBannu» (Mocksa, Poccust), H=2

ECUMKAHOBA Caiipa PajguxeBHa, TOKTOp SKOHOMHUUYECKHX HayK, mpodeccop YHUBepcuTeTa
MeXayHapoHoro ousneca (Anmarel, Kazaxcran), H=3
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METHODOLOGY OF ACTION RESEARCH IN IMPROVING THE
ENVIRONMENTAL FUNCTIONAL LITERACY OF HIGH SCHOOL
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Abstract. One of the most basic ways to protect the environment is to teach
students environmental knowledge and awareness from an early age. It is very
important to educate them to protect nature, use natural resources effectively, and
develop a high level of environmental literacy in their living environment and
workplace. In this regard, one of the main criteria for successful education must
be environmental literacy. In a civilized society, the main task of all educational
institutions, e.g. preschool and secondary schools, is to educate an adapted person
who can meet the requirements of modern society. The article examines the formation
of self-confidence and the ability to move from research to action in students
trained on the basis of the program. The main principles of the proposed teaching
methodology will increase the knowledge of students by providing guidance to the
analysis of deepening their knowledge in a socially critical sense. In addition, the
impact of developing students' critical thinking skills on their educational level
was discussed. In conclusion, a methodological system was proposed that allows
children to freely express their thoughts and opinions, and develops critical thinking
skills that contribute to increasing their ecological functional competence.

Keywords: environmental knowledge; environmental literacy; critical thinking;
environmental education
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OPTA MEKTEII OKYIIBIJIAPBIHBIH 9KOJOT' USJIBIK
OYHKINOHAJIABIK CAYATTBUIBIFBIH APTTBIPAYJA IC-OPEKETTI
3EPTTEY 9AICTEMECI

Ka6b16ex Kynmam — PhD JlokropanTs. Abait ateinnarsl Kas¥YITV, Anmarer. Kazakcran
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AocTpakr. Kopinaran opTaHbl KOpFayablH €H HETI3r JKOJJApPBIHBIH Oipi —
OKYUIBIApFa epTe KacTaH OJKOJOTHSJIBIK OiiM MeH caHara yipery. OnapabiH
OMIp CYpeTiH opTackl MEH JKYMBIC OpHBIHIA TaOWFaTThl KOpFrayra, TaOuFu
pecypcrapAbl  THIMAI TaliAanaHyFa, OJKOJOTHSIIBIK CayaTTBUIBIFBIH  KOFaphbl
JICHTei/Ie KaJbIITACThIPyFa TopOueNey oTe MaHbI3Abl. TaOBICTHI OUTIM OepymiH
OacThl exmemJepiHiH Oipi IKONOTHSUIBIK CayaTTBUIBIK OONYbI THIC. OpKEHHETTI
KoramJia OapJblK OiiM Oepy MeKeMesepiHiH, MbICAjbl, MEKTEIKe JCUIHT1 KOHE
opTa MEKTeNnTep[aiH OacThl MIHAETI-Ka3ipri KOFaMHBIH TajanTapblHa CoHKec
KeleTiH OedimMaenreH amgaMabl TopOueney. Makanaga e3iHe JereH CEHIMIUTIKTI
KaJIBINITACTBIPY XoHE OarmapiiamMa HETi3iHJe OKUTBIH CTYACHTTEPIIH 3epTTEYICH ic-
OpeKeTKe oTy KalijaeTi KapacThIphblaaabl. ¥ CHIHBIIFAH OKBITY 9ICTEMECIHIH HEri3ri
MPUHIIAINITEP] CTYACHTTEPAIH OULTIMICPIH KEHEHTYre MyMKIHIIK Oepei, oiapibliH
OUTIMZIEPiH SJIEYMETTIK ChIHM MaFbIHAAA TEPEHICTYl Tanay OOWBIHIIIA YCHIHBICTAD
Oepeni. COHBIMEH KaTap, CTYIACHTTEP/IH ChIHU OWJay IaFabUIapbIH JIaMBITYIbIH
onapJbIH OiMiM JeHreiine acepli TankbulaHzbl. KOpwIThIHIBLIAN Kelle, Oayagapra
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AnHotanusa. OZHAM U3 OCHOBHBIX CIIOCOOOB 3allfUTHI OKPYXKArOIIEH Cpembl
SIBIIIETCS OOyYeHHE YYalluXCs JKOJIOTHYECKOMY OOpa30BaHUIO M CO3HAHUIO B
panHeM Bo3pacTe. O4YeHb BaKHO BOCIIUTHIBATH B Cpejie MX OOMTaHUS M Ha paboueM
MeCTe OXpaHy HpUpoAbl, 3P(PEeKTUBHOE HCIOIB30BAHUE MPUPOIHBIX PECYPCOB,
(hopMUPOBaHKE IKOJIOTHUECKOU TPAMOTHOCTH HAa BBICOKOM YpOBHE. OTHUM U3 IJIaBHBIX
KpUTEpHEB YCIEIIHOTO 00pa30BaHus JOJHKHA CTATh 9KOJIOTHYECKas TPaMOTHOCTh. B
IMBUJIM30BaHHOM OOIIIECTBE ITIaBHOH 3a/1aueii BceX 00pa30BaTebHBIX YUPEKACHUH,
HamnpuMep, JOMIKOJIHHOTO 00pa30BaHUS W CPETHUX IIKOJ, SBISETCS BOCIHTAHUE
aJalITUPOBAHHOTO 4YEJIOBEKA, COOTBETCTBYIOIIETO TPEOOBAHUSIM COBPEMEHHOTO
obmectBa. B crarbe paccmarpuBaercsi (GOpPMHUpOBaHHE YBEPEHHOCTH B cele H
CIOCOOHOCTH CTYICHTOB, OOYYAIONTUXCSI Ha OCHOBE MPOrPAMMBI, MEPEXOAUTH OT
WCCIIENIOBaHUS K JedaTelbHOCTH. OCHOBHBIE MPUHIIHIBI MPEIOKEHHONH METOAMKHI
0o0y4eHHsS TMO3BOJSIOT PACIIMPHUTH 3HAHUS YYaIluXCs, N1aTh PEKOMEHIAINH 10
aHaIIM3y yriTyOJIeHUs] UX 3HaHWUH B COLMAIBHO-KPUTHYECKOM cMbIcie. Kpome Toro,
00CY»X/1all0Ch BIUSHIE Pa3BUTHUS HABBIKOB KPUTHUUECKOTO MBIIIUICHUS CTYJICHTOB Ha
ypOBeHB X 00pa3oBaHus. B 3akimroueHue Oblia npeaiokeHa METOANYECKas CHCTeMa,
KOTOpas MO3BOJIACT CBO6OI[HO BbIpakaTb CBOM MBICJIM U MHCHUA U pa3BUBACT HABBIKU
KPUTHYECKOTO MBIIUICHHUS, KOTOPHIE CIIOCOOCTBYIOT IOBBIMIEHUIO 3KOJIOTHYECKOI
(hyHKIIMOHATEHOW KOMITETEHTHOCTH.

KaoueBsie  ciaoBa:  (yHKIHMOHAJIBHAas  TPAaMOTHOCTh,  HCCIICIOBaHHUE
JeATEIHLHOCTH, SKOJIOTHYECKas KyIbTypa

Introduction

The main environmental problems of Kazakhstan are increasing year by year,
for example, the rate of mining and processing of minerals is increasing, releasing
millions of tons of waste, of which pollution of water and air is increasing year by
year (Khamzina, 2022; Abdiyev, 2022; Nueraji, 2023). The pollution index of air
also exceeds the permissible level. East Kazakhstan, Karaganda and Pavlodar are
among the most polluted cities (Assanov, 2021; Kerimray, 2020). Therefore, our
main goal should be to protect the environment to reduce the risk of damage.

Nowadays, many works are focused on solving environmental problems. One of
the most basic ways to protect the environment is to teach environmental knowledge
and awareness to students from an early age. Incorporating environmental
awareness into educational programs is being implemented in all countries. For
example, according to a study, 94 countries in the world are considering including
environmental topics in educational programs (UNESCO, 2021; Holst, 2020; Zguir,
2021; Laurie, 2016). The United Nations has published a series of policy papers
with instructions for the implementation of Education for Sustainable Development
(ESD) at the country level (Michelsen, 2017, Jones, 2019). The recommendations
from ESD have influenced education policy in a number of countries around the
world.
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School is a crucial place for the development of environmental education,
which should begin in early childhood and continue throughout life in the form of
pedagogical approaches that promote dialogue, critical thinking, and the development
of functional literacy. A number of studies have been conducted in various countries
to introduce environmental education in schools (Misiaszek, 2011; Cracolici, 2010).
Research findings show that environmental illiteracy hinders development and slows
progress, making it difficult to achieve environmental sustainability in an illiterate
society (Stevenson, 2013; Ogunbiyi, 2010). Therefore, a solid education is necessary
to spread environmental stewardship. Environmental education enables individuals
to know themselves and become aware of their actions that are detrimental to the
survival of the environment. In particular, functional literacy must enable adult
beneficiaries to meet the socioeconomic demands of the community through
meaningful participation in productive activities. Functional literacy, according to
Nzeneri, is a socioeconomic or work-oriented literacy curriculum (Dewitt, 2016).
The meaning of functional literacy includes the content, mode of delivery, and
implementation of acquired information and skills. Interestingly, the benefits of
functional literacy include the application of the acquired information and skills in a
way that improves the lives of people in society.

Currently, this functional literacy is widely used in the country to help students
become well-rounded individuals and develop critical thinking skills. As a method to
develop students' environmental literacy, it is used in the process of action research
and the results are discussed. In addition, the effectiveness of this action research
model and its influence on the development of students' environmental awareness,
responsibility for nature and critical consciousness are studied.

Research methods and materials.

Research material is collected and analyzed by conducting various projects with
students. The study was conducted as part of an environmental education elective
course. The students of Al-Farabi Specialized School (Almaty, Kazakhstan) were
participated in the research. A total of 100 students from 8§ th to 9th grade. 50 students
were selected from 8th grade, 25 girls and 25 boys, and 50 students from 9th grade.
50 students from 8th and 9th grades were trained as part of the research group based
on the basis of the ecological program aimed at improving the ecological literacy. The
remaining 50 students were taken as the control group, who were taught according to
the traditional teaching format. The study consists of the planning, implementation,
and evaluation sections. The children were informed about the purpose, content,
and learning activities. In addition, the students who participated in this program
were first interviewed with a questionnaire and their willingness to participate in
the program was determined. The curriculum of this course considers ethical issues
(privacy, safety of children, including their physical, emotional, and mental safety).

Action research is an ideal method for environmental education. It allows us
to give children an opportunity to form their opinions about the environment and
society.

Research aimed at improving students' environmental literacy is conducted in the
following 4 main steps (Figure 1).
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* Needs assessment
* Preparation of an action research model program
* Move to action

 Feedback
Needs
assessment
Preparation
Feedback of an action
model
Move to
action

Fig I - Study design scheme
Step 1: Needs assessment

Prior to the research, our main goal was to determine students' environmental
knowledge and to determine their attitudes toward solving environmental problems.
Therefore, research projects were conducted in the following two directions (A, B).

Part A was to determine the environmental knowledge of all students before the
study. For example, online surveys were conducted using the Google Forms program
and the students' responses were analyzed. These tests contain 30 questions. The
correct answer to each question is scored 1 point. The maximum score was 30 points.
A survey was sent to 100 students aged 13-14 who participated in the study, and the
results of the students in the research group and the control group were analyzed.
Interviews with science teachers were also conducted to check the reliability of the
student responses.

In Part B, a survey was conducted on 3 questions to determine students' attitudes
and activity toward solving environmental problems and to determine their critical
thinking skills through their interest. For example:

First question: do you feel responsible for solving environmental problems?

Second question: are you concerned about environmental degradation in the
schoolyard?

Third question: how confident are you that environmental problems will be solved
in the future? Students' responses to the questions asked were based on a scale of
positive or negative attitude.

Step 2: Preparation of the action research model.
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In developing the environmental literacy program for the students in the research
group, the following steps were taken. (1) Determining the topic to be taught in
the program. (2) Implementing a program based on the high school curriculum
according to the standards. (3) Creating projects based on the action research model
(4) Student feedback.

Step 3: Taking action

Action research is an ideal method in environmental education. It allows us to
give children the opportunity to form their opinions about the environment and
society. The conversation was the first step to approach the main problems. It lasted
about 3 weeks. In this first round, the children participated in a storytelling contest.
The students shared their opinions on the following questions.

what places in the city of Almaty do you like and what places do you dislike?
Why?

How do you imagine Almaty in 20 years?

what changes would you like to see in Almaty?

In this discussion phase, the research groups exchanged opinions, gave each other
feedback and shared the best ideas.

In the second round, the children were asked to photograph the nature in which
they live. Simple cameras were used to take photographs. The children photographed
their favorite places, the places they disliked, and the places they thought were the
best (photo 1 and 2) Afterwards, the children were asked to write down why they
took these pictures and what they wanted to show with them. The third step was
group work. The children were active in the group and participated in an different
activity like project work, modeling (Photograph 3 and 4) discussion and poster
presentation that lasted about a month. The main question during this time was:
when children make decisions and act, how do they influence the environment?

During this time, a group of children enacted scenes of the city that they
recognized as good and bad. In this process they began to collaborate and support
each other. They performed dramas with educational value and defined their goals.
They described the meaning of their actions.

After completing each activity, the children were asked to write an essay expressing
their ideas about their perceptions, feelings, and experiences with the environment.
The first stage of the educational program — discussion was successfully completed,
and the children's main ideas began to emerge. They developed a deep understanding
of their environment, felt what they wanted to change and what could be improved.
At this stage, students in the research group will improve their knowledge through
various projects in the research, such as the study of the problems in the school
environment, problems in urban ecology, model making and poster presentation.

Step 4 feedback (Reflection)

The content of the program was evaluated based on students' attitudes toward the
program and their feedback. Student feedback was based on the following questions:

- To what extent does the action research model impact the improvement of
students' ecological action skills in the research group?
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- To what extent does the action research model affect students' attitudes toward
solving environmental problems?

- Can the action research model reveal the level of students' ecological functional
competence?

The post-research effect of the students who participated in the research, their
attitude to the research program, and the knowledge and experience they gained
during this period are determined by the following methods. For example, in order to
check the theoretical knowledge of the students, multiple choice questions are given
and the analysis is made based on the answers of the students. At the same time, with
the aim of showing positive aspects of students' attitude towards the environment, 10
questions were asked and their attitude towards the various environmental problems
was determined by answering "Yes" or "No". The effectiveness of the action research
program, which lasted for almost 3 months, and the feelings and concerns of the
students during the research were shown by filling in the reflection sheet "My feeling
about environmental education".

Based on these research questions, the research hypothesis was formulated and
established:

Null hypothesis: there are no obvious differences in the formation of environmental
knowledge between the control group and the studied group (which was trained
based on the action research program).

Alternative hypothesis: there is a clear difference between the studied group (the
group trained on the basis of the action research program) and the control group.
That is, there is no doubt that the action research program influences the formation
of environmental culture and knowledge.

Statistical analysis.

The following methods were chosen to analyze the research results. The
comparison of students' environmental knowledge before and after the study is
calculated and compared using the T-test formula.

£ = X1 — X2 SD = X(x=x)?
(512 + (52)? N-1

ni nz

Where:

t=student T test

> =sum of

SD = standard deviation

X= individual values in set of date

X', = the mean experimental group

X,= the mean control group

S = standard deviation experimental group
S,= standard deviation control group

n = number of experimental group students
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n ,_number of control group students

N — total number of students.

The pre- and post-research results of students in the control group and the
research group were calculated in Microsoft Excel on the basis of the T-student
formula.

If Chi Squared Value </= the value for 0.05 probability, you can cannot reject
the null hypothesis.

If Chi Squared Value > value for 0.05 probability, you can reject the null
hypothesis.

Research results

Needs assessment period

To check students' environmental knowledge before the study, the data analysis
method T-test was used to analyze students' answers to 30 questions about
environmental issues.

A Direction The table below shows the indicators of environmental knowledge of
the students in the control group and the research group before the study according
to the T-statistical analysis.

Table 1 - Comparison between the pre-test scores of the control group and experimental group.

Group N Mean pre-test | Mean difference | T p-value |remembers
Control 50 10,42 0,56 -1,49 0,13 Not significant
Experimental |50 10,98 0,56 -1,49 10,13

(Table 1) shows that the calculated p value (0.13) was greater than the alpha value
of 0.05. The pretest means of the experimental group and the control group were
not significantly different at the alpha level of 0.05 (t (98) = -1.49, p= 0.13). The
magnitude of the mean differences (mean difference = -0.56) with an effect size of
0.3 means that the means of the two groups differed by only one-third of a standard
deviation. This is considered a small effect size. Taken together, this indicates that the
groups were classified as similar in the measurement of the environmental awareness
achievement test and had comparable characteristics, i.e., they were homogeneous.
Therefore, null hypothesis which states that there is no main difference concepts,
should be accepted (Demir, 2021; Bainbridge, 2015).

It can be seen that the students' environmental knowledge is almost at the
same level before the study. When the study focuses on the hypothesis previously
established, the null hypothesis was accepted. For example, it was found that there
was no clear difference in environmental knowledge among the 100 students who
participated in the study, and all of them showed the same level of indicators.
This means that students need a comprehensive curriculum to strengthen their
environmental knowledge. For example, after three months of research, the results
of the environmental knowledge index of 50 students in the research group who
were trained with the elective course program created to increase students' functional
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environmental literacy and the environmental knowledge index of students in the
control group are as follows:

Table 2 - Comparison between the post- test scores control group and experimental group.

Group N Mean pre-test | Mean difference | T p-value | remembers
Control |50 13,24 8,76 -17,56 [0.0048 |Not significant
Experimental 50 22,4 8,76 -17,56 10.0048

The t-test result in table 3 below showed that the difference in achievement post-
test mean scores of the respondents between the Experimental and Control groups
were significant. The t-test analysis results revealed that the computed p-value of
4.8 was less than the alpha of 0.05. Therefore, the post-test mean scores of both
experimental group and control group were significantly different at 0.05 alpha level
(t (-17.56), p=4.8) with the experimental group (M =22.4, SD = 6.1) scoring higher
than control group (M = 13.24, SD = 4.7). The magnitude of the differences in the
means (mean difference = 8.76) which means that the experimental group is more
than 1.4 standard deviations better than the control group in terms of post-test scores.
Together, this suggests that there is a significant difference between the control and
experimental group (Table 2).

According to the results, environmental education helped to improve students'
knowledge about the environment in elementary schools. It was found that after
environmental education, students had a much better understanding of the concepts
of organic waste, inorganic waste, recyclable waste, reusable waste, and more, which
proves the effectiveness of environmental education at a young age (Thompson,
2016). The students' interest in environmental education at school was shown by the
fact that 96 % of the students enjoyed the educational activities and 89 % wished
to participate in the activities again. The results of this study will contribute to the
development of a more comprehensive educational program by providing information
on environmental education topics such as waste separation, eco-bags, and food
waste collection systems. This will help reduce the environmental pollution caused
by solid waste. The research shows that the environmental education provided by the
authors has some strategic limitations. Students were only required to complete this
environmental education activity once, and the assessments they received were not
included in their overall evaluation. For this reason, it is possible that the activities
are not taken as seriously and do not really change student behavior.
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B direction. Determination of students’ attitude towards solving environmental problems.

100
80
60
40
20
0 hoolyard
responsibility schoo Yar future plan
question
M Pssitive control group 75 80 65
M possitive experimental group 97 98 100
1 negative control 25 20 35
M negative experimental 3 2 0

Fig 2 - Attitude and activity of students to solve environmental problems.

First question: do you feel responsible for solving environmental problems?
Of the 50 students in the control group, 75 % of the students answered that they
themselves are responsible for solving environmental problems, while the remaining
25 % of the students showed a negative attitude. Of the 50 students in the research
group, 97% answered positively, emphasizing that they are directly involved in the
problem, while 3 % expressed a negative attitude.

Second question: are you concerned about improving the environmental
conditions in the schoolyard?

To this question, 80 % of the students in the control group answered that they
are interested in it, while the remaining 20 % said that they do not think about it at
all. And 98% of the students in the research group said that they do think about this
issue, while 2 % of the students said that in some cases it is impossible for them to
do so.

For the third question, "How confidentare you that environmental problems will be
solved in the future?", 65 % of students in the control group said they were optimistic
about the future, and 35 % of students had a completely negative opinion. And 100%
of the students in the research group emphasized that they look to the future with
great hope. The results of the study show that the functional environmental literacy
of the students in the research group is much higher than that of the students in the
control group (Fig 2).

Step 2. Preparation of an action research model program

The knowledge the children gained was very different from that provided
by traditional environmental education in Kazakh schools, which is based on
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scientific knowledge. Their action knowledge was created through a completely
different path: Expression and communication, critical reflection and action.
The creation of their action knowledge took place in many interdependent stages. The
path from refusal to readiness for action is described in the figure of the action model
(see Fig 3). Action research is a type of research that involves a cycle of planning,
action, reflection, and evaluation. It is a useful method for studying and improving
educational practices, organizational processes, and community programs.

Fig 3 - Action research model
Step 3 take action

Cancel the action. there can be a relation between negative thoughts and the
decision to "cancel the action" in action research. Negative thoughts or self-doubt
can arise when the planned course of action is not achieving the desired outcomes, or
when unexpected challenges or obstacles emerge. These negative thoughts can lead
to feelings of frustration, helplessness, or even despair.

Firstly, they may not have a clear understanding of the impact that their actions can
have on the environment. Without this knowledge, they may feel that their efforts are
insignificant or that they cannot make a meaningful contribution to environmental
conservation.

Secondly, children may feel overwhelmed or discouraged by the scale of the
environmental problems that they are facing. For example, if they see large amounts
of litter or pollution in their community, they may feel that it is impossible to clean
up or make a difference.

Thirdly, children may be discouraged by negative attitudes or lack of support
from the people around them, such as parents, peers, or educators. If they feel that
their efforts are not valued or appreciated, they may lose motivation and stop trying.

Lastly, negative thinking can also arise from a lack of awareness or education about
environmental issues. If children do not understand the importance of environmental
conservation or the role that they can play in protecting the environment, they may
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not feel motivated to take action. To help children overcome negative thinking and
feel empowered to make a positive impact on the environment, it is important to
provide them with education and resources about environmental issues, as well as
opportunities to take action and see the results of their efforts. Parents, educators, and
community leaders can also play an important role in encouraging and supporting
children's environmental conservation efforts, and providing them with positive
feedback and recognition for their contributions.

At the beginning of the research, the students did not have confidence in
themselves. Their desire to change their environment was ignored by the adults, and
their critical opinions were not taken into account. The children had the following
thoughts:

- We are children, no one listens to us (Aiganym).

- You must be kidding, who listens to our thoughts? (Aibek)

- Nobody wants to listen to our thoughts (Daria)

The above answers show that children lack self-confidence, are afraid to act, and
have little courage.

After the conversation, alternative thoughts began to appear among the students.
Many students began to dream about living in an ecologically clean natural
environment with less traffic and building such a city.

- I want less traffic in the area where I live (Asylzhan)

- I'd like to have more places where people can relax (Nuraim)
After the conversation with the students, they realised that solving environmental
problems and restoring the environment is in the hands of future generations. After
agreeing on a common idea, they gave the following answers depending on the
region:

- I admire the natural beauty of Almaty, but I don't like that people litter the city
so much. I'd like people to clean up their own garbage (Alizhan).

- In 20 years, I see Almaty as a peaceful city with lots of parks and no cars.
(Nadia)

- I wish there were no traffic jams in Almaty (Erasyl)

Most students cited the air pollution caused by the large number of cars in the
city and suggested that in the future only public vehicles should be allowed and
the movement of private vehicles should be restricted. The next step of the survey
conducted with the students was to take photos of places they like where they live
and places they don't like, and to say why they took the photo (Fig 4).
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Fig 4 - Favorite place of the student and the places they dislike.

- The reason why I photograph the pine mountains of Almaty is that I want such
natural places to be preserved forever in our country. (Ardana)

- I don't like the traffic jams in Almaty, that's why I took this photo, after 20 years
I want to take a photo right here again and see the change, of course I expect a big
change (Aisha)

In the next step, the students' group work in the research group (project work,
modeling, discussion and poster presentation), the students showed their ideas that
they dream of developing ecologically clean, compliant infrastructures in the future
by creating a project for the area where their school is located. At the same time, they
shared their ideas and discussed in groups by creating posters and research projects
on the topic of ecological disaster areas in Kazakhstan and ways to solve them (Fig
5).

Fig 5 - Students work (My school environment)
Formation of a friendship circle.

One of the most important elements of the environmental protection program
was mutual cooperation. The students' ability to listen to each other and treat each
other with mutual respect, and the main didactic objectives influenced their common
assessment of the importance of the work, so that the students made a common
decision with a common idea.

- I liked the environmental project, we expressed our thoughts together (Arsen).

Action skills training.

The methods used during the program, such as environmental drama and
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conversation, encouraged students to make decisions based on their own views,
develop creativity, and foster critical thinking.

- I let my imagination run wild during the conversation (Nurali)

- I liked that all children have the right to express their opinions (Miras)
An important success of the educational program was the children's increased self-
confidence in their right to express and claim their opinions. Self-confidence is
considered essential for empowering children, as it helps them move from denial to
action.

Formation of practical knowledge.

Data analysis is action-oriented and aims to contribute to the formation of new
knowledge. Through data analysis, students' self-doubt impacts the complex journey
from denial to readiness for action. As mentioned earlier, during the environmental
theater, students began to think about their future actions. In this context, they
took responsibility for themselves, formed an ecological functional literacy, and
developed critical thinking skills.

The progress of students

Table 3 - Performance of respondents on different activities

Different activities | Make a poster Create project Performance and photography
N 17 20 13
F (%) 0.34 58.8 0.26

The above results show that the students in the research group actively participated
in the research during the class. For example, following the action research model,
groups discuss environmental issues together, debate among themselves, and come
to a decision based on shared ideas. Most students had excellent and good grades.
Looking at the results of the research, a large number of students demonstrated their
own effective methods of solving environmental problems in their projects. First
of all, students not only presented their ideas on the problem of disposable waste
disposal in school, schoolyard design, collection and recycling of unnecessary waste,
but also calculated the economic efficiency of the project.

Feedback. Three months after the day on which the environmental education was
delivered, students in eighth and ninth grades who were part of the experimental
group were given a survey to determine their level of understanding. The purpose of
the first survey was to compare students who took part in environmental education to
students who did not take part in such programs in order to identify any differences.
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Fig 6 - Shows the basic knowledge about the environment that we summarized in Survey 1.

The questions asked for facts about environmental problems and methods of
protection. For example, we asked "What is a greenhouse effect?" and "What are the
causes of air pollution?" to obtain the first two results in Fig. 6. The questionnaire
contained multiple-choice answers, and students were asked to select the answers
they thought were correct. Fig. 6 shows the percentage of students who selected the
correct answers. Students were knowledgeable in some areas, such as the causes of
air pollution (80 %), the greenhouse effect (50 %), and what the environment means
(90 %). However, students knew little about the ecosystem (50 %) (Fig 6).

Survey 2: To check the environmental knowledge of the students in the research
group, open-ended questions were asked and we checked the students' attitude
towards the environment.

Table 4 - Students' attitude towards the environment.

Yes No
I understood that environmental pollution has a great impact on human health 85% | 15%
I believe that everyone has an impact on the environment 90% | 10%
I believe that only adults should think about the environment 20% | 80%
We will start our activity by making the school yard bloom 66% | 34%
I believe that the increase in population is also the cause of pollution 55% |45%
Humanity can prevent any environmental disasters 90% | 10%
Students are not obliged to act for the environment 1% 99%
Environmental education will save humanity 90% | 10%
Humanity is the cause of the natural disasters happening on the planet 88% |12%
Overall global warming does better than harm 5% 95%
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Fig 7 - Environmental knowledge of the students Survey 2.

As can be seen from the results of the study, the answers of the students of the
research group who participated in the survey were analyzed. 5 % of the students
believe that global warming as a whole causes more benefit than harm, they believe
that their evidence is that the increase in the amount of CO, in the atmosphere
increases the intensity of photosynthesis of plants, and the remaining 95 % of the
students believe that this is the direct cause of global warming. 1 % of students
believe that solving environmental problems should be the responsibility of adults
only. 99 % of students said that after the study they became more responsible and

their knowledge about the environment increased significantly (Fig 7).
My feeling about Environmental education activities

After 3 months of research (action research), it was determined how the activities

carried out according to the model affected the mood of the students.

Fig 8 - Students feedback.
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According to the findings, environmental education helped children in elementary
schools to learn more about the environment. It was found that after environmental
education, students knew the terms organic waste, inorganic waste, and recyclable
and reusable waste. 96 % of the students were interested in the environmental
education taught in class, and 89 % of them wished to participate in the educational
activities again (one feedback of students was given as an example in fig 8). The
environmental education taught in this study regarding waste separation, eco-bags,
and food waste collection systems will help develop a more thorough curriculum
to reduce solid waste pollution. The study highlights some tactical limitations of
the authors' environmental education. Students participated in this environmental
education only once, and the grades they received did not factor into their final
grade. For this reason, the exercises may not be taken seriously enough to influence
student behavior.

Conclusion

In conclusion, environmental education is a crucial aspect of modern-day
education, as it fosters a deeper understanding and appreciation for the environment,
its ecosystems, and its resources. This research paper has highlighted the importance
of environmental education in promoting sustainable development and tackling the
growing concerns of climate change and environmental degradation. The paper
has explored various approaches to environmental education, including formal and
informal education, experimental learning, and story-based learning, and discussed
the benefits and challenges associated with each. In addition, different action research
module applied in the study was discussed. Furthermore, the paper has identified
the great roles of students in supporting and promoting environmental protection.
Overall, the research underscores the need for a concerted effort by all people and
government to prioritize and invest in environmental education, as it holds the key
to creating a sustainable future for our planet.
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