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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
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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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INTRODUCTION OF PBL TECHNOLOGY INTO THE EDUCATIONAL
PROGRAM OF NATURAL SCIENCE

Zhapparbergenova E.B. — candidate of Biological Sciences, associate professor Biological
department, South Kazakhstan State Pedagogical University, Shymkent, Kazakhstan.
E-mail: elmirazhaffar@mail.ru. ORCID ID: https://orcid.org/0000-0002-0252-3767.

Abstract. The article describes the experience of using problem-oriented
teaching, based on solving real tasks according to the course of biotechnology
to students in pedagogical institution. Option of theme for the experiments have
directed on solving real and actual problems in south region of Kazakhstan. In
particular, to formed teams were offered problem tasks: «Methods purification of
drinking water in conditions big city»; «Methods of renewals productivity of soil»;
«Problems of recovering natural water pool of south region on Kazakhstan». During
the experiments two experimental and one control groups were formed, where
general counts of students were 45. Results of experimental research on teams were
evaluated on a ten-scale score according to a criterial evaluation of five signs. Teams
in a process of solving tasks and regulation results were used the main tool of PBL-
table FILA, which fixed in a non-trivial way of solving setting tasks. In a process
of conducting experiments there was observed a high interest of students for more
clarity learning setting practice tasks, taking into accounts their local actuality. In the
progress of work, it was revealed that the dynamics of grade during four weeks of
experiment increased, exclusively in experimental group. According to the results
of investigation, the stage of grade in an experimental team on fourth weeks consist
30-36 % from the first week. With Vygotsky formula we conducted effectiveness
of comparative analyses to problem-oriented teaching students on the course of
«Biotechnology».

Keywords: problem based learning, team work, supporting teacher, FILA table,
scientific project, skills in solving problems, self-learning skills, problem-solving
cases, tool of distance education, «pure PBLy»
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PBL TEXHOJIOT'USACBIH KAPATBIJIBICTAHY FbIJIBIMIAPBIHBIH
BIJIIM BEPY BAFJIAPTAMACBIHA EHI'TI3Y 9 JICTEMECIHIH
EPEKHIEJIIKTEPI

Kannapo6eprenoa J.b. — Ouonorus FUIBIMIAPBIHBIH KaHIUIATHL, JOICHT, buonorus kadenpackr,
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AnHoTamusa. Makanaga mnpoOneMasblK OKBITYFa apHaJFaH  oficTep
CHUIATTaJbIN, OMOTEXHONOTUSI KypChl HETI31HIEri acajfaH INbIHANBI Mocesenep
MearOTUKANBIK ~OaFbITTaFbl CTyACHTTEpre OaFmapiaHfaH. OKCIIEPUMEHTAJIbI
TOIKA TaKbIPBIIIIANApAsl TaHAAy, OHTYCTIK aiiMaKTapAarbl MIBIHAKWBI KOHE ©3€KTI
Mocenenepiy IennMiH TaOyra OarmapnanraH. JKWHaKTanFaH KOMaHajapra
MBIHA/Iall MacesieNiep YCHIHBULABL: «YJIKEH KaslanapIblH KaFAalblHAaFbl KYHICTIKTI
aybl3 CyObl Ta3apTy ofictepi», «TombIpakThlH ©HIMIUIITIH KajllblHa KeNTIpydiH
xongape», «Taburu cy OacceiHiHIH KalmblHa KenTipy macenenepi». COHbIMEH
KaTap €Ki JKCIIepUMEHTaJabl jkoHe Oip Oakplaay TONTAaphl, JKajimbl caHbl 45-Kke
TEH CTYOCHTTEpAIH TONTAaphl 3epTTey OOBEKTiNepi peTiHAe YHWHIMIACTHIPBHUIIHL.
OKcHepruMeHTaI bl 3ePTTEY KYMBICBIH/IA HOTHXKENEp OH OallAbIK KpUTEpHiliep MeH
Oec Heri3ri OarpITTap OOHBIHIIA OaFranaHAbl. DKCIIEPUMEHTAIAbI TONTA HATIKEIEP
aly YIIiH mpoOneMalblK OKBITYABIH Herisri Kypanbl-FILA kecteci maimanaHslm,
MOCEJIeHIH IIeMiMiH Ta0yaa TpUBHAIABI eMec OarbITTap OOMBIHIIA IMIemimaepi
i3gectipinin, TaObabl. JKyMbIC OapBICBIHAAFBI HOTIKENEP TEK DKCIIEPUMEHTAIIBI
ToNTapAa OUHAMHUKAIBIK KYHIE ©CKeHAIri OalKajbll, HOTHXKenepi OoHbIHIIA
COHFBI anTajlaparbl >KETICTIKTep ajFalliKbl anTanapra Kaparanga 30-36%-ra
apTKaHbl aiKbpIHAANIBL. BeiroTckuit Qopmynacel Herizinae «buoTexHomorus»
Kypchl OOHbIHIIA MpoOIEeMalbIK OKbITyFa OarnapiaHfaH OiliM TEXHOIOTHSICHIHBIH
HOTHXKEJIEpiHE CANBICTHIPMAJIbl TaJlAayhl )Kacalbl.

Tyiiin ce3nep: mpoOieManblK OKBITY, TONTHIK XYMBIC, OKBITYIIBIHBI KOJAAY,
FILA xecreci, FBUIBIMHU KYMBIC, MOCEJICHI ILIECITYAET1 AaFIblIap, ©30iriHeH O11iM amy
JaFabIChl, MPOOJIEeMalbIK OKBITYIAFbl MACENeNep, KAIUIBIKTBHIKTaH OKBITY KypaJbl,
«ra3a PBL»
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AHHoTammsa. B crarbe mnpuBeNeHB! pe3yibTaThl NPUMEHEHHS MpPOoOIeMHO-
OPHUEHTHPOBAHHOTO 00YIECHMSI, OCHOBAHHOTO Ha PEIICHUH PEATbHBIX 3a71a4 110 Kypcy
«buorexHomoOTUM IS CTYASHTOB TEJarOTUIECKUX By30B. BBIOOp TeM Ui JaHHOTO
SKCIepUMEHTa OBUT HallpaBlieH Ha DPEUIeHHE PEalbHBIX M aKTYaIbHBIX MPOOIEM
10kHOro pernona Kaszaxcrana. B wacTHocTH COpPMUPOBaHHBIM KOMaHAaM OBbLIH
MpeaIoKEeHBI MPOOIeMHBIE 3aJaHus: «MeTOIbl OUUCTKH MUTHEBOI BOABI B YCIOBUSX
KPYTHBIX TopoioBy»; «IlyTn BO30OHOBIEHNS MPOYKTUBHOCTH MOYBED»; «IIpobiaembl
BOCCTAHOBJICHHUSI €CTCCTBCHHBIX BOIHBIX OacceiiHOBY. KpOMe TOTrO, B Ka4€CTBC
00BeKTa HCCIIeOBaHMA OBUTH C(HOPMUPOBAHBI JBE DKCIEPHUMEHTAIBHBIC M OIHA
KOHTPOJIbHAsI KOMaH[a, O0Ias YHCIEHHOCTh KOTOPBIX COcTaBmiia 45 CTYIEHTOB.
Pesynbrarel SKCHEpUMEHTANBHBIX HCCIEIOBAaHUNA B KOMaHAAX OLIEHHBAJIHCH IO
JecsiTh OaJIbHOW IIKalle COIIACHO KPUTEPUAIBHOMY IIOIXOAY, COCTOSILEMY H3
IIATH IYHKTOB. KOMaHIbBI M peryJMpoBaHUs IPOLIECCOB 3KCIEPUMEHTAIBHBIX
Pe3YIIBTaTOB HCIIOIB30BAM OCHOBHON HHCTpyMeHT PBL- Tabmuity FILA, B koTopoit
(bMKcupoBaNH HETPUBHAIFHBIE TIYTH PEUISHHS ITIOCTABICHHBIX 3a1a4. B xome paboTht
OBLTO BBISIBIIEHO, YTO JMHAMUKA OIIEHKH B TE€UCHUE YETHIPEX HEIeNb SKCIIepUMEHTa
YBEIMUWIACH, MCKIIOUYUTEIBHO B JKCIIEPUMEHTANIBHON Tpynme. Takum oOpaszom,
Ha CTaauu OUCHUBAHUA PE3YJILTATOB YCIICBACMOCTHU B 3KCHCpI/IMeHTaJ'II)HOI\/'I rpymie
Ha 4eTBepTOi Hemene BoImocio Ha 30-36 % mo cpaBHeHUIO ¢ nepBor Hepeneld. C
npuMeHeHneM (hopMyitel BEITOTCKOTO Taxke OBLT MTPOBEACH CPAaBHUTEIBHBIN aHAJH3
3¢ (deKTUBHOCTH 00pa3oBaTeIbHONH TEXHOJIOTHH, OCHOBAaHHOW Ha MPOOIEeMHO-
OpPUEHTHPOBAHHOM OOYUYEHHH IO JTUCIHUILTHHE « BHOTEXHOIOTHS.

KiioueBble cioBa: mpobnemHOe oOydyeHue, TpymmoBas padoTa, MOAACp:KKa
nenarora, Tabnuna FILA, HaydHas paboTa, HaBbIKM TIPU PELICHUSIX 3a]a4, HABBIKH
camM000pa30oBaHUs, 33]]a4H MPOOIEMHOTO 00YUEeHHSI, HHCTPYMEHTHI JUCTAHLIMOHHOTO
o0yueHus, «anucToiii PBLy

Introduction

Actuality PBL determined with developments high step of motivation on studying,
activation cognitive interests of students, that becoming possible on permission
emerging contradictions, create problem cases on the lesson. In overcoming feasible
cases students have constant addiction to get new knowledge, new types of action,
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skill and ability. Solving problem cases effect in positive side on students’ emotional
feelings, create comfortable conditions to reach communicative skills, to reach
their own individual and creative thoughts. In addition, the ability to see problems,
ask questions, nominate the hypothesis, give the definitions to concepts, make the
observation and experiments, make the conclusion, classify all material, work with
text, prove and protect their own ideas lead to improvements (Nastiti et al.., 2020).

Modern pedagogical approaches, nowadays contribute different innovations in
system of education. For instance, Kazakh authors explore relationship students to
mobile learning in modern real world. One of the following innovative technology
is problem-oriented education, which offer to divide on «pure» and «hybrid» types.
The main current problems of problem learning are that it is more in demand than the
traditional learning system (Lee et al.., 2010).

Modern problem based learning method was born in the USA as the as the «case
method» developed by Christopher Langdell and his colleagues at the Harvard Law
school. In this school the problems and cases consists of real and actual court opinions
and thoughts (Pourshanazari et al.., 2012). Problem based learning method provides
and improves self-learning skills and directed self-solving or problem-solving cases
and effectiveness on the quality of students (Blackburn, 2016). Problem based
learning method is in demand than the traditional method. This method expands the
boundaries of the updated educational program encourages changes in pedagogical
methods and the emergence of new methodological methods. Nowadays problem
based learning method is used in top university in the world. Also this method
provides systematic group work, using the problem based learning increases the
interest of students in education and science and also forms of skill of using internet
resources.

An important element of PBL technology is criterion assessment as a modern
control and evaluation activity in pedagogy. For example, scientists of Kazakhstan
demonstrate the author's research methods, such as the analysis of formative and
summative assessment, the role of criteria and descriptors in assessment within the
updated content of education (Karymsakova et al.., 2021). In the article, Kazakh
scientists have studied the possibilities of creating videos as an independent work
of students on the example of natural science disciplines. In the article, the authors
draw conclusions that the video project method significantly increases the efficiency
of the educational process in natural sciences, allows students to improve their skills
in using innovative media technologies, forms professional competencies, including
research (Kabataeva et al.., 2022).

The purpose of problem based learning method is to increase the system of
educational program and thinking of students and students’ interests in learning as
well as to connect with everyday life by solving the problem situations presented in
the classroom (Rysbayeva et al., 2022). Problem based learning method is the ability
of students to create and apply in practice a system of knowledge in accordance
with a given problem task. In problem, based learning it does not matter if the task
received have a specific correct or incorrect answer. (Pease et al., 2011).
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The article studies the work of domestic authors on the use of distance learning
technologies in the educational system of universities, and also considers the
effectiveness and methodology of the entire system (Yermentayeva et al.., 2021). At
the same time, the currently used distance learning technologies are analyzed. The
article predicts that online technologies will be widely used in the future and will be
rapidly developed with the help of modern technologies (Zulpykhar et al., 2022).

Purpose of the work. The main purpose our research work concluded in adaptation
problem-oriented methods of teaching created in europe countries, in pedagogical
institution of Kazakhstan in order to increase the assimilation of the material and
interests of students’ biological specialty on the course of biotechnology.

1o reaching setting aims we mentioned the following tasks:

1) Investigation of foreign scientists to problem-oriented learning with aim of
forming to student’s skills of orientation in a flood of information, the following
using them as a strategy on source of solving tasks;

2) Forming experimental and control teams between students of pedagogical
institution, the following creation system of tasks due to biotechnology course;

3) Learning and comparative analyses dynamics of grade in a different teams and
also on a different stages of experiments (4 weeks);

4) Evaluation stage of productivity by Vygotsky in different teams on finishing
experiments and also comparative analyses different types dynamics of grade on a
lasts of experiments.

Scientific novelty. In the scientific article has shown results of using modern
problem-oriented education technology due to course of biotechnology to students-
biologist in pedagogical institution. In quality problem tasks have offered actual
problems, which have specific local features of south region.

Research methods and objects

In the research object we were taken students-biologist of pedagogical institution.
In experiment took part 45 students, which were divided into three groups
(contingently 1,2,3). Also, they were given problem tasks to assess interests and
productivity of students. In 1* group 15 students, 2™ group 12 students and in 3"
group 18 students. We divided each group into 3 team. 1% group have chosen as a
control group, 2™ and 3™ group have chosen as experimental groups. We did our
research for four weeks (Table 1).

In quality the main method we used methods of «pure PBL», directed on solving
certain tasks related to course biotechnology. In frequency we have determined the
following types of problem, oriented on a local features Kazakhstan: 1) Searching
alternative methods of purification drinking water; 2) Ways of solving clarity
and ecological balance in natural water pool of south regions; 3) The methods of
recovering and saving productivity of soil on agricultural territories. The next step
was the formation two experimental and one control group, which were offered the
above tasks.
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Table 1 - Experimental and control groups

General counts of students Groups
In all groups 45
Control group Experimental groups
Genergl courlllts of students 1+ group 2" group 3 group
in each group 5 B 13

In problem based learning method the main pedagogical tool is- FILA table.
FILA table is used to make the ways of problem easy. mnu Facts Ideas Learning
Issues Action plan, which is designed to develop students thinking. This table is used
to simplify the ways of solving problem (Table2).

Table 2 - Main stages of FILA table

Facts Ideas Learning Issues Action Plan
Students  fill this | Students represents | From the student’s sides, | In this column
column with facts|own thoughts, ideas,|a question is given students find and do
from the problem |hypothesis and opinions | tangential to the solution | the action to solve the
tasks due to problem case of the problem problem and sum up

the problem

FILA table (Facts, Ideas, Learning Issues, Action plan) is an intellectual tool, is
used to develop a mental process of students, somehow they use in classes problem
based learning method.

Structure of FILA table provides systematic approach to solving tasks, makes
teaching plans and control easy, as they pass repeating process to solving problem.
Students can use this FILA table to list key facts of problem in the form of
information and appropriate ideas, learning problems and measures which must be
accepted regarding facts. FILA table provides visual helps to organize a piece of
information, which introduced on unknowing information and helps to students to
realize gaps on facts which students must apply [8].

Groups are given the papers with FILA table, which participates fill the table
on the process of work, and FILA table shows works of students and teacher can
check the results any times. FILA table offer to students reflect their development
and views, new facts, correction and review always doing to the FILA table, while
students collect more information, get new knowledge, formed their learning problem
and finally students reach possible solution of problem [9].

The main goal of using FILA table to make easy scope solving problem of group
and offer to focus on more difficult aspects process of solving problem. The main
four columns provide skeleton, reporting process on solving problems. Groups can
use FILA table as a skeletal scheme to structure performance solving problems in the
final stages of PBL[10].

1. Formation of experimental groups and also control group,

2. Presentation problem tasks to the groups,

3. Discussions in the group,

4. Learning the problem,
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5. Trying to find ways to solving problem tasks,

6. Divide task into small parts,

7. Check the final solution of the problem,

8. Reflection and feedback.

Research results and discussion

In the research part, we took three main problems related to problems in the field
of ecological biotechnology. First problem directed to drinking water purification,
second problem related to fertilization of soil. Third problem about pollution of
water.

The main stages of solving problem task:

Forming a group

To determine the list of people in the group and the main roles in group;

Establishment of the main problem task

Students acquainted with the main problem. Students united in the group to
prepare questions related to solving the main problem.

Discussion of the task in a group

Determines the main origin of the problem and they determine the way to solve
the problem.

Exploring the problem

Students find ways of solving problems and discuss in a group. In the end of
discussion, they sum up the problem.

Reflection and feedback

Students convinced and found the decision setting tasks. In the end students
analyze and summarize the results of the work done. According to received results,
students defend the chosen way of solving problem tasks.

Well, stages describing above we have to use when we solve the problem task.

1) Problem task

Currently, the problem of clean drinking water is becoming one of the
environmental problems around the world. Especially relevant is the problem of
drinking water purity on south region of Kazakhstan (Table 3).

1) In this regard, consider inexpensive and effective ways to clean and consume
daily drinking water at home on daily using.

2) Compare different ways to purify drinking water

3) Learning of the chemical composition of drinking water

4) Determine the stage availability of drinking water

Table 3 - Drinking water problems and solutions

Facts Ideas Learning issues Action Plan
Pure drinking water Using of drinking | Is drinking water often Determine the role of
one of the global water for a healthy | used in everyday life? water in life of living
problem lifestyle organisms.
High cost of water Availability of Have you identified ways | Finding the ways of
purification drinking water to purify drinking water? | purifying drinking water
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Chemical composition | Chemical Has the chemical Determine the chemical
of drinking water and | composition of composition of drinking | composition of drinking
benefits of the human | purify water water been determined? | water

organism

Lack of drinking water | Ways of purify Has the availability of Determine the easiest and
in different countries | drinking water drinking water been cheapest way of purify
determined in the south | water

region of Kazakhstan?

1.After studying the problem, the students completed the table.

2. In the drinking water problem students found the ways of solving problem.

3. They explore chemical compounds of water and found the ways of purifying
of water.

When determining the chemical composition of drinking water, the following
were identified: chlorine, solid salts, calcium cations, sulfates, phosphates,
fluorides.

When determining ways to purify drinking water, were revealed the following
methods of purification of water:

1) Sedimentation - it is necessary to infuse domestic drinking water in a container
for 5-6 hours. As a result, heavy metals and chlorine compounds in the water fly
away.

2) Boiling — to carry out this process, it is often advisable to use a regular kettle.
This reduces the hardness of the water and removes the calcium magnesium ions it
contains.

3) Freezing method- water is considered to be of great benefit because of pre-
freezing the water and then re-thawing it. Research by Japanese scientists - based
on these studies, water receives information from the environment and is aimed at
changing the crystals in it. Such melt waters are also called" Living Water".

4) Method of tablet water disinfection - is the most convenient and available way
to purify water. Water can be disinfected using chlorine.

2) Problem task

Soil fertility- provides of growing plants and increase the productivity of plants.
However, nowadays growing of plants slow down and giving fruits decrease. Soil
fertility sharply slowed down (Table 4).

Problem question:

1. Explain the problem of slow down fertility of agricultural fields south region
of Kazakhstan, offer the methods of recovering soil.

Table 4 - Soil fertility problems and solutions

Facts Ideas Learning Issues Action Plan
Soil-provides | Mechanical Overconsalidation Adding organic
of growing processing Desiccation of the upper horizon compounds
plants Structure and Reduced mechanical strength Adding micronutrients
consistency Intensively using agricultural fields | and worms
to receive super profit
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Soil-increase | Biological processes | Cross formation Processing of seeds

productivity | Global changing of | Floating of soil Accumulation of Side ration

of plants climate pathogens microorganisms Cultivation of soil
Frequent using herbicides and with useful plants and
pesticides trees

Soil- major | Changing Declining of soil Adding Isotopes

natural the chemical Declining buffering of soil N-15and P-32, also

resources composition of soil | Reducing yield of soil Isotopes C-13 to the

into divalent cations soil.
(Ca) to monovalent

(Na, K)

3)Problem task

Problems of saving purity natural water pools of Kazakhstan, also counts habitant
of fish, which consider one of the actual problem. Questions related to dying fish,
seals remain open and requiring scientific research. For instance, at the beginning
of XX century in Caspian Sea inhabited up to 1 million seals, in 2019 its counts for
about 43000 specific.

Problem question:

Let us imagine that you are the resident of the place where seals inhabitants.
Students should explain why seals died (Table 5).

Table 5 - Polluted water pool problems and solutions

Facts Ideas Learning Issues Action Plan
XX century in Caspian | Left water Is there enough water | Explore the water compounds
Sea inhabited up to 1 where seals live?
million seals
In 2019 seals counts | Left things Is the water detected Determine the fish

for about 43000
specific

before and after
solving problem?

Seals- live on the
Caspian Sea

Seals habitat may
be subject to an
environmental
problem

Is the oil determined in
the water ?

We have to take a survey
from the fisher and citizens
to determine and figure out
this kind of problems is
happening in the river every
year

Many of seals have
the tolerance to the
ecological problem

Fish have disease

Do the fishes explore?

Getting an information about
the poisoning

We conducted several times with problem based learning method in the groups.
We also explored the productivity and interest’s students by Vygotsky formula. We
can determine the productivity and progress of students using Vygotsky formula.

Vygotsky formula the most optimal for comparative learning stages of perception
knowledge amount of students, taking into account the features of work in team.
Although, formula provides evaluation of stages productivity in team to solving
actual and real problem, existing in the biology and ecology field.
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Mse=Ko/Kn*100 %

Mse- productivity of team work (%)

Ko- points of solving problems in team work

Kn- total score of criteria

We used ten rating scale to evaluate the right solution of solving problem by
students. Every right answer gives 2 points and we set up five direction of criteria
(Table 6).

Table 6 - Criteria to solve the problem

Criteria Points
1.Truthfullness of information 2
2. Ability of information to solve the problem 2
3. Content of solving problem 2
4. Additions(video, pictures) 2
5.Competent compilation conclusions and protection level 2
Total score (Kn) 10

We evaluate team work in each group and rely on criteria made up the table. In
the table we compared first and last week’s Ko results of investigations (Table 7).

We did our research for four weeks. In I control group first week results from
solving problem 1% team Ko=5, 2™ team Ko=6, 3™ team Ko=5. In 2" experimental
group results 1% team Ko= 6, 2" team Ko= 6, 3™ team Ko=5. In 3" experimental
group results 19 Ko=7, 2" Ko=5, 3" Ko=6. After 3 weeks their results increased then
before, in I*' group 1% team Ko= 8, 2™ team Ko0=9, 3™ team Ko=8. In 2" group 1*
team Ko=9, 2" team Ko=8, 3™ team Ko=10 and in 3" group 1* team Ko=9, 2" team
Ko0=9, 3 team Ko=10.

Table 7 - First and fourth week results and progress students in biology lessons

Results from control group and experimental groups in a first week Result of problem based
learning method in a last week
First week (Ko Groups Fourth week (Ko)
Istteam |2ndteam |3rd team Ist team |2nd team |3rd team
5 6 5 Traditional method of learning | 6 5 6
1t control group
6 6 5 Problem based learning 9 8 10
method
2" an experimental group
7 5 6 Problem based learning 9 9 10
method
3 an experimental group

When we evaluate team works we rely on criteria where Kn=10 points, so we
evaluate students not only for the qualities information and also how they protect all
the cases and submission of solutions to the problem. We see from the table student’s
productivity and interests to biology lesson increased 30-36% (Figure 1).
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3rd group

2nd group

1st group

o

10 20 30 40 50 60 70 80 90 100

M average results W4 week M 1week

Fig.1. Productivity and effectiveness of acquired knowledge students in four week

Related to their submission of information determined this kinds of team’s types:
logical style of submission, research style, presentative style of permission. Logical
style of team — this kind of students pick up the main information and refine it using
math and logical skills. Research style of team- students make the research work
on a given topic with subsequent interpretation on a local feature, presentative
style of team- the team searches creative approaches as on a solving problem as on
presentation of information.

As we can see from the table in a four weeks we realized that in a fourth week
results much better than in the first week. We see that in the first week in 1% control
group’s first team got Mse=50 %, second team’s productivity Mse=60 %, third team
got Mse=50 % of productivity. In 2" experimental group’s first team’s productivity
Mse=60 %, second team’s productivity Mse=60 %, third team’s productivity Mse=50
%. In 3 experimental group’s first team’s productivity Mse=70 %, second team’s
productivity Mse=50 %, third team’s productivity Mse=60 %.

Fourth week in 1% control group’s first team’s productivity Mse=60%, second
team’s productivity Mse=60 %, third team’s productivity Mse=50 %. In 2
experimental group’s first team’s productivity 90 %, second team’s productivity
Mse=80%, third team’s productivity Mse=100%. In 3" experimental group’s first
team’s productivity Mse=90 %, second team’s productivity Mse=90 %, third team’s
productivity Mse=100 %. We determined results of students using Vygotsky formula.

In this way, according to the formula of Vygotsky, indicators the efficiency first
control group’s results equal to 57 %, second experimental group’s result equal to 90
% and third experimental group’s result 93 %.

Conclusion

Problem learning increases students' interest in the topic, as well as the interest
in finding additional sources of information using previously acquired knowledge
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and modern knowledge on the topic. To solve learning problems, students can
make decisions using versatile knowledge. The main feature of problem learning is
decision-making associated with environmental, biological and knowledge acquired
in other subjects.

Using problem based learning method for students gave us the right sides.

First, close relationships and bonds between students and develops responsibility,
curiosity, cognitive activity, free exchange of opinions. And students who are
accustomed to solving problems will be able to quickly and easily solve all the
various tasks. Indicators efficiency works of students (by Vygotsky) in control and
experimental groups composed in first group 57 %, second group 90 % and third
group 93 %.

Secondly, in a process of teaching on a course biotechnology, students observed
promotion of education and interests. They communicate freely and have more
interaction than the traditional methods of education. Without any helps of teacher,
they cope problems easy.

In addition, students result in a first week evaluated on average Mse=50 %, then
in fourth week result increased 80-90 %. Also, If we compare results from control
and experimental groups, 1% group results did not changed, in 2™ and 3™ groups
results and effectiveness increased to 30-36 %.

In our point of view, using problem based learning method in a classes we will
get more advantages and interests of students to biotechnology course, than the
traditional method of education. Summarizing getting information, we can determine
problematic-oriented method of education- as more comfortable tool on a course of
biotechnology student-biologist.
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