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PEDAGOGICAL CONDITIONS FOR TRAINING FUTURE BIOLOGY TEACHERS
TO ORGANIZE RESEARCH ACTIVITIES IN THE STUDY OF BIOLOGY

L. A. Nikitchenko*

Modern dynamic changes in all spheres of life, including education, necessitate updating and
improving the training of future biology teachers. One of the priority areas of this training is the
formation of research competencies that will allow them to work successfully in the conditions of the
New Ukrainian School, introducing innovative teaching methods and technologies.

The article identifies and substantiates the pedagogical conditions for preparing future biology
teachers to use research activities in teaching biology, namely Formation of a positive attitude
towards research activities (creation of a favorable psychological climate in the educational process
that promotes the development of interest in research activities). Implementation of STEM-oriented
teaching technologies in professional disciplines in the educational process (this will ensure the
formation of integrated knowledge, skills and abilities necessary for research activities in future
teachers). Use of research-oriented learning in the process of teaching students (tasks are aimed at
forming practical knowledge, skills and abilities necessary for further professional activity). Creation
of conditions for independent research activities of future biology teachers. (provides future biology
teachers with the opportunity to independently formulate research problems, develop research
plans, conduct experiments, process and interpret research results). Development of a set of
methodological recommendations for the formation of research skills in students (providing for the
relationship between the educational material of professional disciplines and the requirements of
professional activity, aimed at the systematic formation of research skills that meet the requirements
of professional activity).

The implementation of a set of pedagogical conditions will contribute to the systematic and
effective formation of research skills in future biology teachers, which will ensure their readiness for
successful professional activity in the conditions of the New Ukrainian School.
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IEOATOI'TYHI YMOBH IIIATOTOBKH MAMUBYTHIX YYUTEAIB BIOAOTII 1O
OPTAHI3AIIII JOCAIOHHUIIBKOI AISSABHOCTI III] YAC BUBYEHHS
BIOAOT'II

A. O. HikiTueHKoO

CyuacHi OUHAMIUHL 3MIHU 8 YCIX cghepax sKummsi, 0c8imu 30Kpema, 3YyMoenoroms HeobxiOHicmeb
OHO8IeHHS Ul YOOCKOHANEHHST Ni020moeKu MalibymHix yuumenig 6ionoeii. O0OHUM 13 npiopumemHux
Hanpsmig yiei nid2omoexKu € YoOpMY8aHHSL 0OCAIOHUUBKUX KOMnemeHmHocmel, ujo 003801UMb im
ycniwHo npayroeamu 8 ymosax Hoeol ykpaiHcebkoi ko, enpoeadskyrout iIHHOBAYIUHI Memoou ma
MexXHON02ii HABUAHHSL.

Y emammi eusHaueHo ma ob6TPYHMOBAHO Nedazo2iuHi YMo8u Nni020mosKu MalibymHix yuumenis
6ion102ii 00 opzaHizayii 00CNIOHUYBLKOL OisIbHOCMI Ni0 uac 8usueHHst biosozii, a came: PopmyeaHHs
No3UMUBHO020 CMABNEHHSL 00 OOCNIOHUUbKOL OisllbHOCMI (CMBOPEHHSL &8 O0C8IMHbOMY Npouect
CNPUSLIMAUBO20 NCUXO/I02IUHO20 KAlmMamy, SIKUll cnpusie po3eumky iHmepecy 00 OO0CNIOHUULKOTL
distibHOCMI); 8nposadskeHHst Y HasuanvHuli npouec STEM-opieHMo8aHUX MEeXHO02iii HASUAHHS
axosux oucyuniin (ye 3abesneuums POPMYeaHHs Yy MallbYmMHIX yuumenie iHmeeposaHUX 3HAHb,
YMiHb [ HABUUOK, HEOOXIOHUX OAs NnpogedeHHs. OOCAIOHUULKOL Ois/lbHOCMI); SUKOPUCMAHHS
00CNLIOHUYBKO-OPIEHMOBAHO20 HABUAHHSL I Npoueci HasuaHHsi 3000ysauie oceimu (3080aHHS
CNPSIMOBAHL HA (POpMYBAHHS Y 3000y8auie oceimu NPAKmMuUHUX 3HAHb, YMIHb I HABUUOK, HEOOXIOHUX
ot nodanvwoi npogpecitiHoi OisiibHOCMI); CMBOPEHHST YMo8 OAst CAMOCMIiHOT O0CNIOHUYBLKOL
disiibHocmi malibymuix yuumenie 6ionoezii.(nepedbauae HAOAHHS MaUbymHiM yuumensm 6ionoaii
MOIKAUBOCMI CAMOCMITHO hopMmYyroeamu 00CAIOHUUBKL npobremu, po3pobasimu naaHu 00Cii0IKeHb,
npogooumu ekcnepumeHmu, obpobismu ma iHmepnpemyeamu pesyabmamiu O0O0CNIOIEHb);
po3pobka Komniekcy MemoOUUHUX peKomeHOauill Onst opmysaHHs Yy 3006ysauis ocseimu
0OCNLIOHUYBbKUX YMIHb. (nepedbauaiomsb 63aemMO038°130K MIXK HAGUAIbHUM MAMEPIaiom Gaxosux
Jucyuniii ma eumozamu npogeciliHoi OiTbHOCMI, CAPSIMOBAHLI HA CUCMEMHE QOPMYBAHHSL
00CIOHUYBbKUX YMIHb, UL0 810n08i0aroms 8uMo2am NPogheciliHoi OisibHOCMI).

Knrouoei cnoea: nedazo2iuHi ymogu, nideomoseka euumenie 6ionoezii, 00CcniOHUUbKA OisLIbHICMb,
HasuaHHs 6iosoail.

Introduction of the issue. The IIocTaHoBKa mpobaemu. CydacHUil CBIT

modern world is characterized by rapid
changes in all spheres, including
education. Changes in education are
caused by such factors as: globalization
and international integration,;
development of information technologies;
changes in professional requirements for
teachers. In the context of these changes,
the training of future biology teachers is
also undergoing changes. The main tasks
of training future biology teachers are to
develop in them: deep  scientific
knowledge of biology, pedagogical skills;
critical thinking, innovative
competencies. Innovative competencies
allow teachers to use innovative
technologies, methods and teaching
techniques in their work. These are
important for the successful professional
activity of a biology teacher, as they allow
him/her to create interesting and effective
learning.

Current state of the issue. Biology
teacher education is an important and

XapakKTepHU3yETbCA MIBUAKMMH 3MiHAMH B
ycix cdpepax, 30KpeMa B OCBiTi. 3MiHH B
OCBITi 3yMOBA€HiI TakKUMH (PaKTOpamu, SK:
raobanizaris Ta MiXKHapoaHAa iHTerparlis;
PO3BUTOK iH(OPMAIIITHUX TEXHOAOTIH; 3MiHa
IpodpeCiHFHUX BUMOT 10 BUUTEAS. Y KOHTEKCTI
ouxX 3MiH MArOTOBKA MAaMOyTHIX ydIUTeAiB
Gionrorii Takoxk 3aszHae 3MiH. OCHOBHHUMU
3aBIaHHAMH ITiATOTOBKU Maf0OyTHIX yIUTEAIB
Oionorii € popMyBaHHS y HHX: TAMOOKHX
HAYKOBHX 3HaHb 3 0ioaorii, memarorigHoi
MaltiCTepHOCTI; KPUTUYHOTO MHCAEHHS],
IHHOBAIIIMHUX KOMIIEeTEHTHOCTEH.
IHHOBAalliliHI KOMIIETEHTHOCTI [IO3BOASIOTH
BUYHTEAI0 BHUKOPHCTOBYBAaTH B CBOid poboTi
IHHOBAIIiMHI TEXHOAOTii, MeToaM Ta MPUHAOMU
HaB4YaHHS. 9Ki € BaXXKAMBUMH [IAS YCIIIITHOI
npodpeciiiHol  OiIABHOCTI BYHTEAsT 0ioAOTii,
OCKIABKM [JO3BOASGIOTH HOMYy CTBOPIOBATH
1ikaBe Ta e(peKTHBHE HaBYaHHS.

AnHaais OCTaHHIX  JOCAimKEHBb i
myOaikauifi. [linroroBka BYUTEAIB Gioaorii €
BaXKAUBUM 1 CKAQOHUM IIpPOLIECOM, SKUH
BUMarae ydacti paxiBIIB 3 pPi3HUX raasyseit
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complex process that requires the
participation of specialists from various
fields of science. In recent years, biology
teacher training has been considered by
such scholars as: Y. Solona (studied the
training of future biology teachers in
adaptive learning); L. Kichuk (studied the
formation of professional competence of
future biology teachers through project-
based learning). The author substantiated
the feasibility of wusing project-based
learning in the process of training future
biology teachers); O. Ponomarenko
(developed a technology for the formation of
competencies of future teachers through

interactive learning); T. Kushnir
(substantiated the need to develop and
implement an  effective system  of
monitoring and evaluation of future
teachers); O. Sikorska (considered the
peculiarities of training future teachers to
work in the conditions of the New

Ukrainian School); N. Hrytsai [3] (research
activities of students on the methodology of
teaching biology).

One of the priority tasks of training
future biology teachers is to develop their
research skills, which are formed in the
process of research activities. Scientists
such as G. Derish, V. Kirik, N. Nedodatko
believe that research skills are key to the
professional training of specialists [9]. They
substantiate their point of view with the
following arguments: In today's world,
characterized by rapid changes,
professionals must be able to
independently acquire new knowledge and
skills, solve non-standard problems, and
think innovatively. Research skills allow
professionals to effectively adapt to new

conditions, grow and develop
professionally; research skills form a
creative  personality. A person with

research skills is capable of independent
thinking and creative approach to problem
solving. This allows them to succeed in any
field of activity.

V. Hrubinko emphasizes the need to
form a scientific and pedagogical outlook in
future teachers, readiness to conduct their
own research, and implement their results
in practice [12].

HayKH. Yopomosk OCTaHHIX POKiB
OiITOTOBKY BYUTEAIB 0i0AOTIT pO3rAIIaAr TaKi
HaykoBIi 4gk: FO. CoaoHa (mocaimKyBasa
iATOTOBKY MaiOyTHIX BYUTeAiB 6ioaorii mipu
aIaTITUBHOMY HaB4YaHHi); A. Kiuyx
(mocaimkyBasa ¢opmyBaHHS —IIpocpecitiHol
KOMIIETEHTHOCTI MalOyTHIX BUMTEAIB 0ioaorii
3aco0aMH IIPOEKTHOI'O HaB4YaHHSA. ABTOP
OOTrpyHTyBaAa JOIIABHICTE BHUKOPHUCTAHHS
IIPOEKTHOIO HABYaHHS Y IIPOLIEC] iITOTOBKYU
MafOyTHIX BYHUTEAIB Gioaorii);
O. [ToHoMapeHKO (po3pobHAaa  TEXHOAOTIIO
dopMyBaHHS KOMIIETEHTHOCTEH MaMbOyTHIX

BYUTEAIB 3acobamu IHTEpPaKTHUBHOTO
HaBYaHHS); T. Kymaip (obrpyHTYBasa
HEOOXiHICTb PO3POOKH Ta BIIPOBAIKEHHSI
epeKTUBHOL CUCTEMHU KOHTPOAIO i
OLIiHIOBaHHS HiATOTOBKU MarOyTHIX
BUUTEAIB); O. Cikopceka (posrasimana

OCOOAMBOCTI ITiATOTOBKH MaMOyTHIX BUHUTEAIB
oo poboru B ymoBax HoBoi ykpaiHCBKOI
IITKOAH); H. I'punait [3] (amanizye
JOOCAIMHUIIBKY — OIIABHICTH ~ CTYHEHTIB 3
METOIUKH HaB4YaHHs 6ioAorii).

OmHuM i3  TOPIOPUTETHHUX  3aBaHb
OiATOTOBKYU MAaMOyTHIX yauTeAiB 6ioaorii €
dopMyBaHHS Yy HHUX OOCAIMHUIIBKUX yMiHb
aKi (POPMYIOTBCS Y MPOILECi JOCAITHUIILKOI
migabHocTi. Taki HaykoBmi gk [. Hdepwuin,
B. Kipuk, H. Hemomatko, BBaxXkawTb, IO
OOCAITHUIIBKI YMiHHA € KAIOUYOBUMHU [AS
npodpecitinoi migroroBku daxisBiiB  [9].
BoHu OOIpyHTOBYIOTH CBOIO TOYKY 30pY
HaCTyIIHHMH apryMeHTaMHu: Y Cy4acHOMY
CBiTi, IKUH XapaKTepPHU3yETbCS HIBUAKUMH
3MiHaMmu, (paxiBlli HOBUHHI OyTH 3OaTHUMHU
caMoCTifHO 3mo0yBaTW HOBiI 3HAHHA Ta

BMiHHS4, BUPIIIYyBaTHU HecTaHOapTHI
3aBAaHHSI, iHHOBAIIIHHO MHUCAUTH.
HocaimauneKi yMiHHS JIO3BOALIOTH

daxiBigM e@eKTHBHO a[anTyBaTHCS O0
HOBHX yMOB, IpodeciiHo 3pocTraTu Ta
PO3BUBAaTUCSH; HocaigaunbKi yMiHHS
¢dOpPMYIOTH TBOPYY OCOOHCTICTBH. AIOOHHA,
dKa BOAOMIE MOOCAIAHUNBPKUMH YMIiHHSIMH,
3maTHa [0  CaMOCTIMHOIO  MHCAEHH4,
TBOPYOTO MiAXOAY A0 BUPIIIEHHS IPOOAEM.
lle mo3Boasie ii mocsaraTu ycCIixy B OyIab-
gaKi#t cdpepi AiFABHOCTI.

B. I'pybirko aKIEHTYE yBary Ha
HeoOximHocTi hopMyBaHHA y MaMOyTHIX
YVIHUTEAIB HayKOBO-II€IaTroriYHOTO
CBiTOTASy, TOTOBHOCTI MO0 TIPOBEIEHHS
BAAQCHHUX [OCAIIZKE€Hb, BIPOBAIXKEHHSI iX
pe3yAbTaTiB y NPaKTUKY [12].
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We support the opinion of scientists that
research is an important component of the
educational process. In our opinion, it
contributes to the development of
personality, forming such important
qualities in students as:

- the ability to cognize independently.
Research requires students to formulate a
problem independently, search  for
information, conduct experiments, and
analyze the results. This contributes to the
development of critical thinking, creativity,

and the ability to solve problems
independently.

- ability to self-organize and self-
control. Research  activity requires

students to plan and organize their work,
as well as to self-monitor its
implementation. This contributes to the
development of self-discipline,
responsibility, and the ability to manage
their time and the time of others.

- ability to communicate and collaborate.

Research activities often  involve
teamwork. This contributes to the
development of communication skills, the
ability to cooperate and interact with other
people.

A. Lytvyn emphasizes that pedagogical
conditions should be systemic, i.e.
interconnected and interdependent. Only
then can they ensure the effectiveness of
the educational process. Pedagogical
conditions are an important subject of
research in pedagogical science. The study
of pedagogical conditions allows to develop
effective models of teaching, upbringing
and personal development [6].

In the context of research activities,
pedagogical conditions can be defined as a
set of factors that ensure the successful
formation of research competencies in
students, in particular: attitude to research
activities: interest in knowledge, awareness
of the importance of scientific research,
readiness for independent research and
innovation; knowledge and skills necessary
for research: theoretical knowledge of
methods of scientific knowledge, practical
skills of collecting, processing and
analyzing information, presenting research

My niaTpuMyeMo OyMKY HAYKOBIIB, III0
OOCAITHUITbKA  TIFJABHICTH €  BayKAHUBOIO
CKAQ[IOBOIO OCBITHBROTO IIporecy. Ha nHamry
OYyMKy BOHa CIIPHUIE PO3BUTKY OCOOHCTOCTI,
dopmyroun y 3000yBadiB  OCBITH  Taxi
BaXKAMBI IKOCTi, gIK:

- 3JaTHICTb [0 CAMOCTIHHOIO IIi3HAHH4.
JlocAifHUIIBKA  MIFABHICTE BHMAara€ Bif
3mobyBadviB OCBITU CaMOCTiFfHOTO
dopMyarOBaHHS mpobaemHy, TIOLITYKY
indopmariii, HIpPoOBeHEHHS EKCIIEPUMEHTIB,
aHaAidy OTpUMaHHX pe3yAbTaTiB. Lle cripuse
PO3BUTKY Yy HHUX KPUTHYHOI'O MUCAEHH,

TBOPYOCTi, 3OATHOCTI [0 CaMOCTIiHHOIO
BUpILIEHHS ITpoOAEM.
- 3MaTHICTE OO0  caMoopradisaiii Ta

CaMOKOHTPOAI. [locAiiHUITBKA OiFIABHICTB
BUMAarae Big 3700yBadiB OCBITH MAaHYBaHHS
Ta opradisaiii cBoei poboTH, a TaKOX
CaMOKOHTPOAIO 3a 1 BUKOHaHHAM. lle cripuge
PO3BHUTKY y HHUX CaMOIUCITUTIAIHHY,
BiAIOBiDAaABHOCTI, 34ATHOCTI A0 YIIPaBAIHHS
CBOIM YacoM Ta 4acoM iHIITHX.

- 3/IATHICTE 00 KOMYHIKallii Ta cHiBIIparii.

HocaimHuiibka IiFIABHICTE 4acTo
nepemdbadae pobory B KoMmawmi. lle cmopusie
PO3BUTKY y 3mo0yBadviB OCBITH
KOMYHIKATUBHUX HaBHW4YOK, 3IaTHOCTI [0
CIIiBIIpalli Ta B3a€EMOZIi 3 IHIITMMU AFOIbMHU.

A. AUTBHUH MiIKpPECAIOE, IO IIeAATOTiYHI
YMOBH IOBHHHI OyTH CHCTEMHUMH, TOOTO

B3a€MOIIOB '93aHUMH Ta
B32a€MOOOYMOBAEHUMHU. TiABKH B  IIBOMY
BUIIQKy BOHH  MOXYTh  3a0€3IeduTH
e(peKTUBHICTH OCBITHBOTO IIPOLIECY.

[lemaroriyHi yMOBH € Ba>KAWBHUM IIPEIMETOM
JOCAL?KEHHS IIeJaroriyHoi Hayku. BuBueHHda
MeJArOTiYHUX YMOB [JO3BOASIE PO3POOASITH
ecbeKTHUBHI MomeAi HaBYaHHS, BUXOBaHHS Ta
PO3BUTKY 0COOHCTOCTI [6].

Y KOHTEKCTI MOOCAITHUIBKOI AiIABHOCTI
IearoriyHi yMOBH MOXKHA BH3HAYUTHU SIK
CYKYIIHICTb (PaKTOpiB, $Ki 3a0€e3MedyoTh
ycminHae ¢opMyBaHHA y 3100yBadiB OCBITH

JOOCAITHUITBKUX ~ KOMIIETEHIIH,  30KpeMma:
CTaBA€HHSI [0 [OOCAIJHHUIIBKOI MiIABHOCTI:
iHTEpECY OO0  Ii3HAHHS, YCBiJOMAEHHS
3HAYYIIIOCT1 HayKOBUX JITOCAIIPKEHD,
TOTOBHOCTI [I0 CAMOCTIHHHX IIOHIYKIiB Ta

IHHOBAIIH; 3HAHb 1 HABUYOK, HEOOXITHUX IIAS
IPOBEICHHSI JOCAI/IZKEHb: TEOPETHIHUX
3HAHb MPO METOAM HAYKOBOTO IMIi3HAHH,
IPakKTUYHUX HaBUYOK 300py, 006pobku Ta
aHaaizy iH(opwmaliii, rpeseHTAallii pe3yAbTaTIiB
JOCAI/TIKEHD; MOCAITHUIIBKOTO CEPEIOBUIIA:
OOCTYIIy [0 HayKOBOi aAiTepaTypu Ta
indopmaitii, AabopaTopHOro OOAAMHAHHS Ta

71



Zhytomyr Ivan Franko State University Journal. Pedagogical Sciences. Vol. 1 (116)

Bicrux 2KumomupcoKozo 0epiagHoz0 YHigepcumemy imeHi Isara dpanka.
ITeoazoeiuni Hayku. Bun. 1 (116)

results; research.

H. Moskaliuk identifies the following
pedagogical conditions for the formation of
students' research skills in the process of
studying biological disciplines: "1. Focus on
the formation of students' sustainable
professionally oriented motivation to
master professionally relevant knowledge
and skills. 2. Ensuring the relationship of
professional disciplines with the content of
professional activity in the process of
acquiring knowledge, skills and abilities by
students. 3. Use of active forms, methods
and innovative teaching aids in the process
of teaching students. 4. Development of
educational and methodological support for
the formation of professional competence in
students" [8]. The author believes that the
implementation of these pedagogical
conditions will contribute to the effective
formation of research skills in future
biology teachers [8].

Y. Solona in her article "Pedagogical
Conditions of Training Future Biology
Teachers in Adaptive Learning" identified
three groups of pedagogical conditions for
designing the educational and research
activities of future biology teachers in
adaptive learning: organizational and
pedagogical, psychological and pedagogical,
and didactic conditions [11].

In our opinion, for the effective
implementation of research activities by
biology teachers in teaching biology in
general secondary education, there is a
need to create a set of pedagogical
conditions that will result from the fact
that research activity is a systematic,
holistic, and integrated process that
consists of interrelated stages and is
formed in the educational process.

Aim of research. In the context of
training future biology teachers, research is
of particular importance. It allows future
teachers not only to acquire knowledge and
skills in biology, but also to develop
professional competencies necessary for
successful work as a biology teacher. The
purpose of our article is to propose and
analyze the pedagogical conditions for
preparing future biology teachers to use

IHITUX PpecypciB, MOXKAMBOCTI CIIiBIIpali 3
HAYKOBIIEIMHU Ta (PaxiBLIIMH.

H. Mockaalok BHOiAGE TakKi II€AaroridHi
yMOoBH (QOPMYBaHHSI OOCAITHUIIBKHX YMiHb
3MOOYyBaYiB  OCBITH Yy TIIPOIIECI BUBYEHHS
Oioaoriuamx gucrmraia: 1. CopsMoBaHICTE
Ha opMyBaHHs y 3/100yBadiB OCBITH CTiMKOi
IpodpeciiiHO-Opi€HTOBAHOI ~ MOTHBAIlil 10
oraHyBaHHA MPOQECIiiHO 3HAYYIIMX 3HAHB i
BMiHb. 2. 3abe3rieyeHHA B3aEMO3B 3Ky
daxoBHUX AUCITUIIAIH 3i 3MiCTOM IIpocheciHOoi
MISIABHOCTI y TIpolieci HaOyTTs 3mo0yBadaMu
OCBiTH 3HaHb, YMiHP Ta  HABUYOK.
3. BukopucranHsa y TpoIeci HaBYaHHSA
3m00yBadiB OCBITH aKTHBHHX (DOPM, METOIB
Ta IHHOBAITIHHMUX 3acobiB HaBYaHHS.
4. Po3pobka HaBYaABLHO-METOAUYHOIO
3abe3nieuyeHHa A (POPMYyBaHHS y 3000yBadiB
ocBiTu mpodecitinoi KommereHTHOCTI" [8].
ABTOP BBaxKae, III0 peaaizailia  IHUX
IIeJaTOTIYHUX YMOB CIIPUATHME eDEeKTHBHOMY
dopMyBaHHIO  JOCAIDHUIIBKMX  YMIHbL ¥
MaMOyTHIX yauTeAiB 6ioaorii [8].

1O. Conaona y cmoii crarti "llemaroriuni
YMOBH IIiATOTOBKH MAaMHOyTHIX BYHUTEAIB
Gioaorii mpu amanTUBHOMY  HaB4YaHHI"
BUIIAMAA TPH TPYyIH I[I€JATOTiYHHUX YMOB
IIPOEKTYBaHHS HaBYaAbHO-/I0CALTHUITBKOL
[iIABHOCTI MaMOyTHIX BYHUTeAiB Gioaoril mpu
aanTUBHOMY HaB4YaHHI: OprafilzaliifHo-
IIeJaroTiyHi, TICXOAOTO-TIEATOTIUHI Ta
OUIAaKTUYHI yMOoBH [11].

Ha wHamyy aymky paag eQeKTHBHOIO
BIIPOBaI2KCHHA BUYHTEASIMHU Oioaorii
JOCAITHUITLKOI TiIABHOCTI ITi Yac HaBYaHHS

Giororii B 3aKAamax 3arasbHOI CepemHBOL
OCBiTH, TIIocTae TIoTpeda y  CTBOpPEHI
KOMIIAEKCY IIeJAaTOTiYHUX YMOB, gKi

BUIIAMUBATUMYyTh 3 TOTO, IO OCAIIHHIIBKA
IOISIABHICTE € CHCTEMHHM, IIAICHUM Ta
IHTETPOBAaHUM ITPOIIECOM, AKHUH CKAQIAETHCHA
3 B3a€EMOIIOB'I3aHUX eTariB i (popMyeTbCI B
OCBITHBOMY IIPOIIECI.

MeTa ctarTi. Y mpolleci mMOiATOTOBKHA
MaMOyTHIX y4YHUTeAiB OioAOTii MOCAITHHUITBKA
MIFABHICTE Mae ocoOAMBe 3HadYeHHd. BoHa
[O3BOASIE MAUOYTHIM VUUTEAIM HE AHIIIE
HaOyTH B3HaHL Ta yMiHb 3 Oioaorii, a i
PO3BUHYTH MpodieciiiHi  KOMIIETEHTHOCTI,
HEOOXI/THI [AS YCIIITHOI POOOTH BYUTEAEM
Oioaorii. 3 BHIIE3a3HAYEHOIO BUIIAMBAE METa
Haroi CTaTTi: 3aIpOITOHYBaTH Ta
IIpoaHaAi3yBaTH IIeJaTOTivHi YMOBH
iATOTOBKYU MaMOyTHIX y4duTeaiB 6ioaorii mo
BUKOPHUCTAHHS JOCAIMHUIIBKOI MIFABHOCTI IIif
Yyac HaB4YaHHs 0ioAOrii.
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research activities in teaching biology.

Results and discussion. For the
effective  implementation of research
activities in biology at school, the first step
is to develop a positive attitude of the
teacher towards research. A teacher who is
passionate about research is able to arouse
interest in it among his or her students
and motivate them to learn independently.
A positive teacher's attitude to research
activity ensures the effectiveness of
organizing and conducting students'
research activities during lessons or after
school hours [5]. Also, the teacher's
attitude to research activity is a factor that
contributes to the development of his/her
professional skills and research skills. This
is due to the fact that such activities
require: developed critical thinking, the
ability to analyze information, formulate
hypotheses and draw conclusions, collect
and analyze data, design and conduct
experiments, write scientific articles,
etc [7].

A teacher's attitude to research should
begin to be formed during their studies in
higher education. Gaining experience in
research will allow students to better
understand the research process, develop
research skills and form a positive attitude
towards research [13].

According to I.Bopko: "A positive
attitude to research activities contributes
to the development of cognitive interests,
scientific = knowledge, research skills,
understanding of the need for research
activities in future professional activities.
Formation of a positive attitude to research
activities takes place in several stages:
1. Preparatory stage - formation of
elementary ideas about the requirements
for research activities. 2. The stage of
creating a positive attitude to research
activities. 3. The stage of forming a positive
attitude to research activities at a high
level" [1].

In our opinion, the formation of a
positive attitude of students to research
consists of the following stages:

- The stage of familiarization with
research activities.

Buraazm oOCHOBHOro wmarepiaay. [asa
€(PEKTHBHOIO BIIPOBAIKEHHS TOCAITHUIIHBKOL
JUAABHOCTI IIi 9Yac HaB4aHHS 0i0AOTril B IIIKOA],
Ha IIepIIoOMYy eTarli, Ma€ OyTu cdopMOBAHO
IO3UTHBHE CTaBAEHHS BUHTEAS o
JIOCAITHUITBKOI DiIABHOCTI. Bunrear, axkuii cam
3aXOIAEHUN HAyKOBOIO MiFABHICTIO, 3MaTHUM
BUKAVKATH y CBOIX VYHIB IHTEpeCc OO0 Hel,
MOTHBYBaTH iX OO0 CaMOCTiMHOIO ITi3HAHHS.
[TozuTuBHE CTaBAECHHST BUYHTEAS 10
JIOCAI THUIIBKOT MISIABHOCTI 3abe3reuye
e(peKTHBHICTL OpraHisaliii Ta IIPOBEIEHHS
OOCAITHUITBKOI MFIABHOCTI V4YHIB IIi dYac
VPOKIiB abo B Tmosaypounuii 4ac [5]. Takozk
CTaBA€HHSI  BUHUTEAd [0  JOCAIIHUIIHEKOI
MgAbHOCTI € dakTopoM, SKUH CcIpusde
PO3BHUTKY HOro ImpodeciiiHoi MalCTepHOCTI Ta
JOCAITHUITBKUX HaBUYOK. e moB'sa3aHo 3 TUM,
III0 TakKa M9ABHICTL BHMAara€ Bif HBOIO:
PO3BHHEHOIO KPUTHUYHOTO MUCAEHHS,
3/IaTHOCTI aHaAi3yBaTu indpopmatiito,
dopMyAIOBATH TIMIOTE3U TA POOUTH BUCHOBKH,
30MpaTH Ta aHaAi3yBaTH OaHi, PO3PO0ASITH Ta
IIPOBOAUTU EKCIIEPUMEHTH, ITHCATH HAayKOBi
crarTi Torp [7].

CraBAeHHA BYHTEAd [0 HJOCAIIHHIIBKOL
MISIABHOCTI Ma€ IoYMHaTH (POpMyBaTHCS IIif
yac HABYAHHA B 3aKAa/laX BHIIOI OCBITH.
HabyTTa mocBigy OOCAIMHUIIBKOI MisIABHOCTI
JO3BOAUTL  3/100yBadaM  OCBITH  Kpalle
3pO3yMiTH MPOIIEC POBEOECHHS [OCAIKEHb,
PO3BHHYTH  OOCAIMHUIIBKI HaBUYKU  Ta
cchopMyBaTH TO3UTHBHE CTaBA€HHS [0
JOCAITHUITBKOI AisgabHOCTI [13].

Ha nymky 1. Boniko: "Tlo3uTHBHE cTaBA€HHS
J[I0 HayKOBO-IOCAITHUITHKOI MIIABHOCTI CIIPHSIE
PO3BUTKY IIi3HABAaABHHUX IHTEpPECIB, HAYKOBHUX
3HaHb, AOCAITHUIIPKUX HABHYOK, PO3YMIiHHS

HeoOXiHOCTI HAayKOBO-IOCAI THUITHEKOI
OiSABHOCTI vy MadbyrHiEi — mpodoeciiimiii
iSIABHOCTI. dopmyBaHHS IO3UTHBHOIO
CTaBAEHHS 10 HAYKOBO-I0CAI THUIIHEKOI

MISIABHOCTI BimOyBaeThCsl B KiAbKa €TalliB:
1. [ligroroBunitt  eran  —  ¢popMyBaHHS
eAeMEHTapHUX YIBA€HB IIPO BHUMOTH 10
HayKOBO-IOCAITHUIIBKOI MisiAbHOCTI. 2. ETan
CTBOPEHHSI  TIO3UTUBHOIO CTaBA€HHS 10
HAyKOBO-IOCAITHHUITFKOI missabHOCTI. 3. ETamn
dopMyBaHHS IIOSUTHUBHOIO CTaBAEHHS [0

HayKOBO-I0CAi THUITEKOL ISIABHOCTI Ha
BHCOKOMY piBHi" [1].
Ha HaTIITy OYMKY dopmyBaHHS

IIO3UTHUBHOTO CTaBA€HHS 3000yBadiB OCBITH
JI0 JTOCAIMHUIIBKOI MISIABHOCTI CKAQIAEThCS 3
TaKHX eTalliB:

- Erann o3HaiOMAEHHSI 3 [IOCAIIHHIILKOIO
TISIABHICTIO.
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- The stage of forming the need for
research.

- The stage of development of research
competencies.

- The stage of encouraging research
activities.

Formation of a positive attitude of
students to research activities in higher
education institutions can be carried out
through the following activities: lectures,
seminars, trainings, master classes on
research activities; creation of special
websites and portals with information on
research activities; publication of textbooks
and methodological materials on research
activities; creation of scientific circles,
sections, laboratories; providing students
with access to scientific literature and
databases; conducting research projects;
etc.

Based on the above, the first
pedagogical condition for preparing future
biology teachers to use research activities
in the study of biology is the formation of
a positive attitude towards research. This
involves the creation of a favorable
psychological climate in the educational
process that promotes the development of
interest in research, motivation to carry

out research, the formation of self-
confidence, creative thinking,
independence, initiative, and critical
thinking.

It is important that measures to foster a
positive attitude towards research in higher
education institutions are comprehensive
and systematic.

In addition to a positive attitude to
research, students should develop skills in
using STEM-oriented teaching
technologies, as STEM technologies are an
effective way to prepare students for life
and work in the modern world [10].

The use of STEM technologies
teaching biology has a number
advantages:

1. Integration of different subjects: The
STEM approach allows combining
knowledge of mathematics, science,
computer science and technology, which
makes learning more holistic.

in
of

- Eran dopmyBaHHS roTpebu B
JOCAITHUIIBKIH MiIABHOCT.
- ETan PO3BUTKY
KOMIIETEHIIiH.

- Eran 3aoxo4eHHd MO0 IOCAiIIHUIIBKOI
IIABHOCTI.

®opMyBaHHA IIO3UTUBHOTO CTABACHHS B
3mobyBadiB ~ OCBITH [0  JIOCAIIHHUITBKOL
MIIABHOCTI B 3aKAa[ax BHIIOI OCBITH MOKE
3MifAICHIOBATHCA 34  JOTIOMOTOI)  TaKHX
3axo[iB: IIPOBEAEHHSI AEKIlifi, CceMiHapiB,
TPEHIHTIB, MaMcTep-KAaCiB 3  ITUTaHb
JOCAITHUITHKO1 IABHOCT; CTBOPEHHS
CITEI[iaABHUX BeO-caiiTiB Ta IIOpTaAiB 3
iHpopMaLli€I0 IPO MOCAITHUIIBKY MiSIABHICTB;

IOCALTHUITEKHX

BUIIAHHS HaBYaABHUX IIOCIOHUKIB Ta
METOAUYHUX MaTepiaaiB 3 IIUTaHb
JOCALTHUITEKOL [isIABHOCTI; CTBOPEHHHA
HAyKOBHUX TIYpPTKiB, CeKLili, aabopartopili;

HagaHHsa 3700yBadaM OCBITH OOCTYILY MO

HAYKOBOi  AiTeparypu Ta 0a3 [aHUX;
IPOBEICHHS HAYKOBHUX KOH(EPEeHIIiH,
KOHKYPCIB, oaimmmiazn; 3apaxyBaHHA [0

CKAQIy HAYKOBUX KOAEKTHUBIB.

Buxonsuu 3 BUIlle 3a3HAYEHOTO IIEPIIIOIO0
I1€/1aroTiYHO0 YMOBOIO [IiATOTOBKU
MafOyTHIX YIUTEAIB Gioaorii 10
BUKOPHUCTAHHS JOCAIMHUIIBKOI MIFIABHOCTI IIif
yac BHUB4YeHHd Oioaorii € dopMyBaHHA
IO3UTHBHOIO CTaBAE€HHSI 10 [OCAITHUIIBKOI

misgabHOCTi. lle mepenbadae CTBOpPEHHS B
OCBITHEOMY IIPOIIECi CIIPUATAUBOTO
IICUXOAOTIYHOTO  KAiMATy, gKUW CHIpude
PO3BUTKY  iHTEpecy [0  [OOCAIIHUIIBKOI
HisiAbHOCTI, MoTuBallii mo 1i 3mificHeHHs,
dopMyBaHHS BIEBHEHOCTI ¥ BAACHUX CHAAX,
TBOPYOIrO MHCAEHHSI, CaMOCTiHHOCTi,

IHIIIaTUBHOCTi, KPUTUYHOTO MUCAEHHS.
BaxkauBo, 11100 3axoau 111040 hopMyBaHHS
IIO3UTUBHOIO CTaBAE€HHSI OO MIOCAIMHHUIIBKOI
OISIABHOCTI B 3aKAa[ax BHUINOI OCBITH OyAHu
KOMIIA€EKCHHUMH Ta CUCTEMHUMH.
Y 3mobyBadiB OCBiTH, OKpPIiM HO3HUTHBHOIO

CTaBAE€HHS [0 JOCAITHUIIBKOI MiSIABHOCTI,
MamTh OyTu cchopmoBaHi HaBUYKHU
BUKOPHCTaHHS STEM-opieHTOBaHNX
TEXHOAOTIH HaB4YaHHSI, OCKIiABKU
BUKOPHUCTAHHIM STEM-TexXHOAOTiH €

e(peKTUBHUM CIIOCOOOM MiATOTOBKH VYHIB 10
JKUTTL Ta PoOOTH B cydacHoMmy cBiTi [10].

Bukopucranas STEM-texHoaori#i mim gac
HaB4YaHHs 0i0AOTiI Mae psif epeBar:

1. Imrerpamia pizHnx npeameriB: STEM-
miaxim go3Boade obO’emHaTH  3HAHHS 3
MaTeMaTHKH, IIPUPONO3HABCTBA,
iH(pOopMaTHUKK Ta TEXHOAOriH, mIo pobUTh
HaBYaHHS OiABII ITIAICHUM.
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2. Development of creativity and
innovative thinking: STEM classes enable
students to generate new ideas and find
innovative solutions to problems.

3. Increasing the level of cooperation and
communication: STEM projects often
involve teamwork, which helps students
learn to collaborate with each other and
communicate effectively.

A survey was conducted to determine
the most common STEM technologies
used in Vinnytsia schools in biology
classes. The survey was organized online
using Google Forms. It was attended by
46 biology teachers from different schools
of the city. A survey of teachers showed
that STEM technologies are becoming
increasingly  popular in  Ukrainian
schools. The most common of them are:
1. Project activities (52.3%): students
work on STEM projects, researching
topics of interest to them and using

various technologies. 2. Online
laboratories (15.3%): virtual laboratories
with  equipment that allows  for

experiments and research. 3. STEM tasks
(10.5%): used to explain new topics or to
consolidate knowledge. Other STEM
technologies (5.6%) are used to a lesser
extent. 16.3% of surveyed teachers do not
use STEM technologies at all.

In accordance with the modern
requirements of the New Ukrainian School
(NUS), the process of training a biology
teacher focused on STEM education needs
to be thoroughly modernized. This process
should be based on the following key
aspects: integrated approach, competence-
based approach, practical orientation of
learning, innovation of learning [14] and
include

1. Development of STEM courses:
Introduction of new courses that integrate
knowledge of mathematics, science,
computer science and technology.

2. Modernization of existing courses:
Integration of STEM approach into existing
courses in various disciplines.

3. Creation of STEM laboratories:
Equipping laboratories with modern
equipment for conducting experiments and

2. Po3BuTok KpPEeaTHUBHOCTI Ta
iHHOBallifHOrOo MHCAeHHa: STEM-3aHarTta
OA0Th MOIKAWBICTH YYHSIM T€HEPYBaTH HOBI
imei Ta 3HAXOOUTH HECTAHAAPTHI pPillleHHS
IpodAeM.

3. IigBuiieHHa  piBHA  cHiBOpalli Ta
KOMYHIKaIIii: STEM-11poekTH 4acTo
nepeadbadaroTh  KOMaHAHY  poboTy, IO

JorioMarae y4HsSM BYHUTUCS CIiBIIpaIlfoBaTH
OIIUH 3 OTHUM Ta €(PEKTHUBHO CITIAKYBaTHCH.

3 MeTor0 BHU3HA4YEHHS HAWIIOIIMPEHIIINX
STEM-TeXHOAOTIH, II0 BUKOPHUCTOBYIOTHCS B
IKoAax M. BiHHHIT Ha ypokax 6ioaorii, Oyao
IIPOBEAEHO OIIUTYBaHHSI. OnutyBaHHAI
OpraHizoBaHO B oHAaMH-opMaTi  3a
noromororo Google Forms. ¥ HboMy B3sAu
ydacTb 46 BuuTeAiB 6ioaorii 3 pi3HUX IIIKIA
micta. ONIUTYBaHHS BYHUTEAIB II0Ka3aA0, III0
STEM-TexHoAOTi1 CTaroThb BCe GiAbIII
IONMYyASIPHUMHM B yKPaiHCBKUX  IIIKOAAX.
HatirommupeHi My 3 HUX €:

1. ITpoektHa migapHicTE (52,3%): yuHi
IPaIOOTh HaL STEM-1poekTamMu,
J[OCAITPKYIOIH ikaBi im TEMH TA
BUKOPUCTOBYIOYH Pi3HI TEXHOAOLII.

2. Onaatin-aaboparopii (15,3%):
BipTyaabHi aabopaTopii 3 obaamgHaHHAM, dKe
Ja€ MOXKAUBICTL IIPOBOAUTHU [JOCAIIM Ta
€KCIIEPUMEHTH.

3. STEM-3aBoaHHs (10,5%):
BUKOPUCTOBYIOTBCSI [ASI IIOSICHEHHd HOBHUX
TeM abo 3akpimaeHHda 3HaHb. IHIimi STEM-
TE€XHOAOTI{ (5,6%) BUKOPHUCTOBYIOTECSI
MeHIIOo Miporo. 16,3% onmuTaHUX BUUTEAIB
HE BHUKOPHCTOBYIOTH STEM-TexHoAOTiI
B3araai.

BigmmoimHo mo cydacHux BuMor Hoboi
yKpaincekoi mkoau (HYILI), mporiec miaroToBKu
BuUmMTeAd Oioaorii, opientoBaroro Ha STEM-
OCBITY, TIOTpeOye TIPYHTOBHOI MOIEpHI3arlii.
Lleit mpoiiec Mae IPyHTYBaTHUCd Ha TaKHUX
KAIOYOBHX acIleKTaxX gK: KOMIIAEKCHHH ITiIXiI,
KOMIIETEHTHICHUH TTimxi IpaKTUYHA
OpPIEHTOBAHICTE HaBYaHHY, IHHOBAILIMHICTH
HaB4aHH4 [14]| Ta BKAIOYATH B cele:

1. Po3pobky STEM-KypciB: BIIPOBa/ZKEHHI
HOBHX KypCiB, $Ki IHTETPyIOTb 3HAHHS 3
MaTeMaTHKU, IIPUPOIO3HABCTRA,
iHpopMaTUKU Ta TEXHOAOTIH.

2. MogepHi3zatiiro iCHyIOUHX KypCiB:
Inrerparia STEM-nigxony B iCHYIOYi KypcH 3
Pi3HUX AUCITUIIAIH.

3. CrBopeHHA STEM-aabopaTopiii:
OcHallleHH4 arabopaTtopitt Cy4aCHUM
o0AaTHaHHAM A TIPOBEACHHS MOCAIMIB Ta
€KCIIEPUMEHTIB.
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research.

4. Training of STEM teachers: Providing
teachers with the knowledge and skills
necessary to teach STEM subjects.

S. Promoting STEM projects: Supporting
students in implementing STEM projects and
research.

It is important to note that biology
teachers who implement STEM education
should have not only a deep knowledge of
biology, but also an understanding of the
STEM approach to learning. That is why
the second pedagogical condition is the
introduction of STEM-oriented teaching
technologies in the educational process of
professional disciplines, in particular,
project-based learning, problem-based
learning, and interactive methods. This
will ensure that future teachers develop
the integrated knowledge, skills, and
abilities necessary to conduct
research [16].

A change in the educational paradigm
where the traditional model of education,
in which the teacher is the source of

knowledge and students are passive
recipients, is gradually losing its
relevance. The modern world needs
people who are able to acquire knowledge
on their own, think critically, solve
problems and adapt to change.

Accordingly, research-oriented learning is
becoming increasingly popular, as it
meets this need, as it gives students the
opportunity to explore the world,
formulate their own thoughts and find
answers to questions.

N. Hrytsai notes that: "research-oriented
learning is not aimed at mastering ready-
made knowledge, but at stimulating
students' independent search activities,
subjective discovery of new knowledge
through research" [3].

Research-based learning is an innovative
approach that enables students not only to
acquire knowledge, but also to learn how to
acquire it independently, forming the
competencies necessary for successful life
and self-realization. This approach is based
on the principles of person-centered and
competency-based learning, promotes the

4. ITigroToBKAa STEM-BuKAaIAYIB:
3abe3reyeHHsT BUKAQA4YiB 3HAHHIMH Ta
HaBUYKaMH, HEOOXiMHUMH [OAS BUKAQOAHHS
STEM-guciurmiaif.

S. 3aoxo4ueHHS STEM-11po€eKTiB:
[TlinTpuMmka 3m00yBadiB OCBITH y peaaizartii
STEM-TIpOEKTIB Ta JOCAIIKEHD.

BaxkAnuBO 3a3HAYMUTH, 10 BYHUTEAI OioAorii,
dKi BIPOBaXKyioTb STEM-0CBiTYy, IOBHHHI
MaTH He AWIIE TAMOOKI 3HaHHg 3 6ioaorii, ase
B posyminHga STEM-minxomy [0 HaBYaHHS.
Came TOMy OpPyroio IEAATOTIYHOI YMOBOIO
MU BUIIAGEMO BIPOBAIXKEHHS ¥ HaBYAABHHUMI
nporiec  STEM-opieHTOBaHMX  TEXHOAOTIH
HaBYaHHS (PaxOBUX MOUCLIHIIAIH, 30KpeMa,
IIPOEKTHOTO HABYAHHS, METOLY ITPOOAEMHOTO
HaB4YaHHs, IHTEPaKTUBHUX MeTodiB. lLle
3abesrieynTs OpMyBaHHA y MaHOyTHIX
Y4IUTEAIB IHTErpoBaHHUX 3HaHb, YMIiHb i
HaBHYOK, HEOOXiAHUX [JIAd  ITPOBEACHHS
IMOCAITHUITEKOI disIABHOCTI [16].

3miHa OCBITHBO1 mapagurmH, e
TPaOUIIiHA MOJEAB OCBITH, B 9Kl BYHUTEAD €
[KepeaoM 3HaHb, a Y4HI — IIaCUBHUMH
pEeLUITIiEHTaMH, TIIOCTYIIOBO BTpadae CBOIO
akTyasbHicTb. Cy4yacHHM CBiT mHOTpelye
ATOIEY, SKi BMIIOTH CaMOCTIHHO 3m400yBaTH
3HAHHY, KPUTUYHO MUCAWUTH, BUPIIIyBaTH

opobAeMU Ta amanTyBaTHCAd OO 3MiH.
BinmoBigHo Bce  OiABINIOI  ITOIIYASPHOCTI
HalOyBae IOCAITHHUITLKO-OPi€EHTOBaHEe

HaBYaHHS, SIKe BiAIoBiaae 11iii moTpebi, amKe
BOHO [Ja€ 3mo00yBadaM OCBITH MOXKAWBICTH
MOCAI/KYBaTH CBIT, (QOpPMyAIOBaTH BAACHI
OYMKU Ta  3HaXOOUTHU BIATIIOBIIL Ha
3aITUTaHHS.

H. I'puriaii 3a3Havae I1110: "AOCALTHUIIBEKO-
OpieHTOBaHe HaB4YaHHA CIPSIMOBaHe He Ha
3aCBOEHHS TOTOBUX 3HAHb, a Ha
CTUMYAIOBaHHS CaMOCTIiHHOI  IIOIIIYKOBOI
MISABHOCTI VYHIB, CYO€KTUBHE BIiIKPUTTS
HOBHUX 3HaHb qepes IIPOBENEeHHS
nocaimprenss” [3].

JocAimHUITEKO-Opi€EHTOBAaHE HAaBYaHHA —
Ile IHHOBAIUMHWHA  migxim, H9KUH — gaec
MOXKAWBICTH Y4HSAM HE AHWIIEe 3aCBOITH
3HAHHA, a ¥ HaBYUTHUCA IixX 37100yBaTH
caMocCTifiHo, (OPMYIOYH KOMIIETEHTHOCTI,
HEOOXi/IHI [OAS  VCINIIIHOTO KUTTSI  Ta
camopeaaizarii. lle¥ mimxim rpyHTyeTbCS Ha
IPUHIUIIAX OCOOHCTICHO-OPIEHTOBAHOIO Ta
KOMIIETEHTHICHOTO HaBYaHH4, cripusie
PO3BUTKY NOCAIMHUIILKUX YMiHBb Ta (POPMYE B
V4YHIB KOMITeTeHTHOCTi nepenbadeHi Hosoro
YKPaIHCBKOIO IIIKOAOKO.

Bigmosimao IIiITOTOBKA
BUYHUTEAIB Gioaorii 10

MaiOyTHIX
oprauizarrii
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development of research skills and forms
the competencies required by the New
Ukrainian School.

Accordingly, the preparation of future
biology teachers for the organization of
research-based learning should include:

1. Mastering the theoretical foundations
of research-based learning (studying the
principles of research-based learning, its
goals, methods and forms of organization).

2. Development of practical skills
(mastering the methods of organizing
students' research activities, conducting

research, evaluating results). 3. Formation
of own research culture (development of

future  biology  teachers' skills of
independent knowledge acquisition,
research, generation of new ideas).

4. Acquaintance with the world experience
(studying and adapting the experience of
other countries in implementing this type
of education). 5. Establishing cooperation
with the scientific community (involving
scientists in the process of training biology

teachers, organizing  joint research
projects). 6. Creating favorable conditions
for the implementation of research

(providing methodological and material and
technical base). 7. Ability to work with
students (teachers should be able to
motivate students to research, organize
their work and provide them with the
necessary support).

It is important to note that research-
based learning is not a substitute for
traditional methodological training of
biology teachers, but rather a complement
to it. Research-based learning can be used
in various forms and methods, depending
on the needs and interests of students.

Therefore, the next condition for the
preparation of future biology teachers to use
research activities in the study of biology is
the use of research-based learning in the
process of teaching students.

Having analyzed the literature, we have
concluded that there is a significant
interest of domestic and  foreign
researchers in the issue of independent
work of students. I. Moroz, A. Stepaniuk,
H. Zhyrska, N. Mishchuk, L. Barna studied

I[OCAi[LHI/II_U:KO—OpiGHTOBaHOI‘O HaB4YaHH{I Mae€

BrAOUaTH: 1. OmaHyBaHHA TEOPETUIHUMH
OCHOBaMH JOCAITHUITBEKO-OPi€HTOBAaHOTO
HaBYaHHS (BuBUYEHHS IPUHITUIIIB
JOOCAITHUITLKOTO-OPiEHTOBAHOIO  HABYAHHS,

Horo miae#, meTomiB Ta (popM opraxizartii).
2. Po3Butok IPaKTUYHUX HaBHUYOK
(orranyBaHHSA METOANKAaMU oprasizartii
JOCALTHUITHEKOI MiIABHOCTI Y4YHIB, IIPOBEAEHHS
J[IOCAiT?KEHB, OLIiHIOBaHHSH PE3yABTATIB).
3. PopmyBaHHA BAACHOI  JOOCAITHUIIBKOI
KyABTYPHU (PO3BUTOK y MaiOyTHIX BUYHUTEAIB
Oioaorii HaBHYOK CAMOCTIHfHOTO 3m00yTTS
3HAHBb, IPOBEOCHHS JIIOCAITZKEHD,
reHepyBaHHS HOBUX izet). 4. O3HaltioMAeHHS
3 CBITOBHMM [0OCBiIOM (BHBYEHHd Ta
ajamTalliss  OOCBimy — iHIITHUX KpaiH y
BIIPOBaXKEHHI TaKOro BHOAy HaBYaHHH).
5. Hasnaromkenna croiBopaili 3 HayKOBOIO
CIIIABHOTOIO  (3aAy4Y€HHS  HAyKOBIIIB 10
IPOIleECy IIIATOTOBKU BYHTEAIB  0ioAOTii,
oprauizartii CITIABHUX JIOCAITHUIIBKUX
OpoeKTiB). 6. CTBOPEHHS CIIPUSITAUBUX YMOB
Jav: s BIIPOBaKEHHS JOCAITHUIIBKOTO
(3abe3neuyeHHT METOOUYHOIO Ta MaTepiaAbHO-
TexHiyHOIO0 0a3010). 7. BMiHHA IIpalifoBaTu 3
VUHSIMU (BYUTEAI TIOBUHHI BMiTH MOTHBYBaTH
YYHIB 10 JIOCALITHHUITEKOI JTSIABHOCTI,
opraHizyBaTu ixHIO PoOOTYy Ta HazmaBaTH M
HEOOXITHY MiATPHUMKY).

BaxkanBO 3a3Ha4YUTH, LI0 AOCAIIHHUIIBKO-

Opi€EHTOBaHe HaBYaHHSA HE € 3aMiHOIO
TPaIULi HHIH METOOUYHIN HiATrOTOBII
BuUHTEAIB Oioaorii, a i JOIOBHEHHSM.
JocAifHUITLKO—OpiEHTOBAaHE HaBYaHHYI
MOXE€  BUKOPHUCTOBYBATUCA B  DPi3HUX

dopmax i MmeTomax, 3aAeKHO Big moTped Ta
iHTepeciB 3m00yBayiB OCBITH.

OTxke HAaCTYIIHOIO YMOBOIO IIiATOTOBKHU
MafbyTHIX VIUTEAIB bioaorii o0
BUKOPUCTAHHSA [OOCAITHHUIIBKOI MiSIABHOCTI
mig yac BUBYEHHH 0ioaorii MH BHIOIASEMO
BUKOPUCTAHHSI JOCAITHUIILKO-
OpPIEHTOBAHOTO HaB4YaHHA Yy  IIPOIIECi
HaB4YaHHSA 3400yBadiB OCBITH.

[IpoaHasizyBaBIIIH AiTepaTypHi mgKepeaa
MU OiMIIAM BUCHOBKY, 110 3HAYHHUH iHTEepecC
BITUYMSHAHUX 1 3apyOisKHUX MJOCAITHUKIB
CTOCYETBCS TIUTAHHS CaMOCTiHiHOI poboTu
3mobyBadiB ocBiTH. IIpoGaemy opramizariii
camocrtifiHoi pobotu 3400yBadiB  OCBITH
0ioAOTIYHUX CrieltiaanbHOCTEH! BUBYaAU
I. Mopos, A. CrernaHIioKk, I'. 2Kupceka,
H. Mimyxk, A. BapHa. O. LHupyasb
LOCAIIKyBaAa mpobaemy oprasisartii
caMmocrtifiHoi poboTm 3m00yBadiB OCBITH 3
METOOUKU BHUKAQOaHHA 0Oioaorii. ABTOpKa
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the problem of organizing independent
work of students of biological specialties.
O. Tsyrul studied the problem of organizing
independent work of students in the
methods of teaching biology. The author
noted: "that the formation of
methodological competence of a modern
biology teacher is carried out in various
forms of work, among which a special role
belongs to the independent cognitive
activity of students" [15]. N. Hrytsai also
pointed out that the individual work of
students on the methods of teaching
biology has a significant impact on their
future professional activities [2].

O. Gura analyzing the independent work
of future biology teachers indicates that the
system of tasks for the independent work of
future teachers of biology and ecology
should be comprehensive and include
mandatory tasks and creative ones, taking
into account the individual characteristics
of students [4].

Today, it is important to organize
independent work of students using
computer and information technologies,
since distance learning is an integral part
of the modern educational process. The use
of computer technologies makes self-
education more interesting and effective.
During self-study, students can use:
electronic manuals, demonstration
programs, computer modeling. Thus, the
organization of independent work of
students using computer and information
technologies is an effective way to help
them deepen their knowledge, develop
skills and prepare for future professional
activities.

The use of independent work in the
training of future biology teachers allows
them to deepen their knowledge of biology
and methods of teaching it, better
understand complex topics, broaden their
horizons, develop independent work skills,
namely: the ability to find and process
information, the ability to analyze and
synthesize information, the ability to draw
conclusions and generalizations, the ability
to plan and organize their work.

3a3Havdasa: "o (GPOPMyBaHHA METOAMYHOL
KOMIIETEHTHOCTI Cy4acHOIro BUHUTeAs 6ioAoTii
3MIMCHIOETBCH V PidHUX QopmMax poboTH,
cepen SKHX O0COOAMBa POAb HAAEXKUTH
caMOCTiMHIN IIi3HaBaAbHINA MiIABHOCTI
3nobyBadiB ocBiTu" [15]. H. I'punaii Takoxk
BKa3yBaaa, II0 IiHAWBiAyasbHa poboTta
3100yBadiB OCBITH 3 METOJIUKH HaBYaHHS
Gioaoril Mae 3HAYHUII BIOAWB Ha MalOyTHIO
npodecifiny AisAbHICTB [2].

O. I'ypa anHaaisyrouu camocTiiHy poboTy
MafbyTHIX y4IHUTeAiB 0ioAorii BKaszye 10
CHUcTeMa 3aBIOaHb OAS CaMOCTIiHHOI poboTu
MafbyTHIX yIuTeAiB 6ioaoTil Ta ekoaorii Mmae
OyTH KOMIIA€KCHOIO i BKAIOYATH 000B’SI3KOBI
3aBaHHS Ta TBOPYL 3 ypaxyBaHHAM
IHOAUBIAyaAbHUX OCOOAMBOCTEH 3m00yBadiB
ocBiTH [4].

Ha croromuiniHii neHbL aKTyYaAbHUM €

opraHizaliia caMOCTiHHO]1 pobotu
3M00yBadiB OCBITH 3 BUKOPHUCTAHHIM
KOMII TOTEPHHUX Ta iH(popMAaITiHHUX
TEXHOAOTIH OCKIABKH AUCTaHIIiliHe
HaBYaHHA €  HEBII'€MHOIO  YaCTHHOIO
Cy4acHOTI0 OCBITHBOTO IIPOLIECY.
BukoprcraHHS KOMIIIOTEPHUX TEXHOAOTIH
[O3BOASIE  3pOOHUTH  CaMOOCBITY  OiABII
mikaBorw Ta ederTuBHOW. [lim wac
CaMOCTIHOrO HaB4YaHHS 3400yBadi OCBITH
MOXKYTh BHKOPHCTOBYBATH: €AEKTPOHHI
IOCIOHWKHY, MAeMOHCTpallifiii mOporpaMiu,
KOMITIOTEPHE MOAEAIOBaHHS. TaKUM YHHOM,
opraHizaliisa caMocCTifiHO1 pobotu
3nobyBadiB  OCBiTH 3 BHKOPHUCTAHHAM
KOMII TOTE€PHUX Ta indopMmariftnmux
TEXHOAOTiT € edeKTUBHHUM CII0COOOM
JOTTOMOT'TH im IOTAMOUTH 3HaHHS,

PO3BUHYTH HABHYKH Ta MiATOTYBaTHUCH 0
MafbyTHBOI ITpodecititol JiFABHOCTI.

Bukopucranusa caMocTifiHoi poboTu mifg
yac IIATOTOBKH  MaMOyTHIX  VIHUTEAIB
Oiosorii mgo3BOASE IM TOTAMOUTH 3HAHHS 3
Gioaorii Ta METOAUKH 11 BUKAQIAHHSI, Kpallle
3pO3yMITH CKAA[HI TEMHU, PO3IIMPUTHU CBil
Kpyrosip, pOo3BHUHYTH HaBUYKH CaMOCTiHHOL
poboTu, a came: BMiHHA 3HAXOOUTH Ta
oIpalnboByBaTH indopmariiro, BMiHHH
aHaAi3yBaTU Ta CHHTE3yBaTU iHdopMAlliio,
BMiHHS POOHTH BHCHOBKH Ta y3araAbHEHHS,
BMIiHHS IIAQHYBaTH Ta OPraHi3oByBaTH
CBOIO poboTYy.

[Tig gyac camocrtitinoi po6oTu 3mo0yBadvi
OCBITH TOTYIOThCSH 0 MakOyTHBOL
npodpecitinoi AigAbHOCTI BOHU (POPMYIOTH
BMiHHS BUKOPHCTOBYBaTH Pi3HI MeTOAH Ta
OpUHAOMH  HaBYaHHSI B TOMY  YHCAL
JIOCAITHHUIIBKOI IISIABHOCTI, BMiHHS
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During independent work, students
prepare for future professional activities,
they develop the ability to use various
teaching methods and  techniques,
including research, the ability to organize
students' independent work in biology, and
the ability to wuse information and
communication  technologies in  the
educational process. Also, in our opinion,
independent work of students helps to
increase motivation to study and research,
because during independent  work,
students have the opportunity to study
what they are interested in and conduct
research on topics of their choice.

Thus, the development of future biology
teachers' independent work is an important

factor in their successful professional
activity. Based on the above, we have
identified the  following  pedagogical

condition for preparing biology teachers for
research activities: creating conditions for
independent research activities of future
biology teachers. This involves providing
future  biology  teachers with the
opportunity to formulate research problems
independently, develop research plans,
conduct experiments, both visual and
virtual, process and interpret research
results. Organization of scientific clubs
where students have the opportunity to
conduct their own research under the
guidance of teachers.

To prepare future teachers to organize
research activities, it is necessary to

develop a set of methodological
recommendations that will contribute to
the effective formation of research

competencies of students necessary for
their future professional activities.

A set of methodological
recommendations will help future biology
teachers to systematize the work on the
formation of research skills, use effective
methods and techniques, and evaluate the
results of students' research activities. It
should contain specific examples, tasks
and exercises for the development of
students' research skills. We have
developed methodological
recommendations for organizing a
biological experiment at school, where

OpraHi3yBaTH CaMOCTIHHY pPo0OTy yYHIB mix
Jyac HaB4YaHHs 0ioAoril, POPMYIOTH BMiHHS

BUKOPHUCTOBYBaTH iH(popMAaIifiHi Ta
KOMYVHIKaIlifiHi TEeXHOAOTii B OCBITHBOMY
mporieci. Takoxk  camocriiiHa  pobora

3m100yBadiB OCBITH, Ha HAIIly OYMKY, CIIPUSIE
OiABUIIUTA MOTHBAIIIO M0 HABYAHHSA Ta 0
IOCAIAHUITEKOI MiFIABHOCTI aiXKe IIif dYac
camocritinoi poboru 3mobyBadi  OCBiTH
MaloTh MOXKAHWBICTH BUBYHUTH Te€, IO IM
IIiKaBO Ta IIPOBOAWUTH [OOCAIMPKEHHS 3
o0paHuX HUMHU TEM.

OTxKe, PO3BUTOK CaMOCTIiHiHOI pPoboTH
MafibyTHIX yYHTEAIB 0ioAoTii € BasKAWUBHUM
dakTopom ix ycmimHOI  mpodpecitiHoi
OigAbHOCTI. Buxomauu 3 BHIIlE 3a3HAYEHOTO
HACTYITHOIO I1e1aroTiYHOI0 YMOBOIO
IIiATOTOBKHU BUYHTEAIB Oioaorii 110
IOCAIAHUIIBKOI MISABHOCTI MM BH3HAYHAHU:
CTBOPEHHI YMOB oAdg caMocCTifiHOi
JMOCAITHUITBKOL OiIABHOCT MafbyTHIX
yauTeaiB Oiosorii. Ile mepembadyae HagaHHS
MafibyTHIM yauTeAdM O0ioAOTii MOXKAMBOCTI
CaMOCTifHO (pOPMYAIOBATH OOCAIIHHUIIBKI
IpoOAEMH, PO3POOASATH TIAQHU IOCAIIKEHD,
OPOBOAUTU EKCIIEPUMEHTH SIK HAOYHI Tak i
BipTyaAbHi, 00pobAdaTH Ta iHTepHIpeTyBaTH
pe3yAbTaTu JOCAII3KEHb. Opranizarisa
HayKOBHUX I'YPTKiB, fe 3100yBadi OCBiTH i
KEePiBHUIITBOM BUKAQIaYiB MaroThb
MOXKAUBICTB IIPOBOIUTHU BAACHI
[OCAIZKeHHS.

[adg miaroToBKH MaMOyTHIX y4YUTEAIB OO
opranizartii JIOCAITHUIIBKOL JiSIABHOCTI
BapToO PO3POOUTH KOMIIAEKC METOMUIHUX
PEKOMEeHIalliH, 10 CITPUATHME
epeKTUBHOMY dhopMyBaHHIO
OOCAIIHUIIBKUX KOMIIETEHIH 3m00yBadiB
OCBIiTH, HEOOXiTHUX OAd iXHBLOI MadOyTHLOI
npodoeciitoi AiTABHOCTI.

KoMmriaekc MeTOAWYHHX pPeKOMEeHOAllik
JOIIOMOXKEe MaMOyTHIM y4yuTeadaM Oioaoril
cucreMatuilyBaTH poboTy 3 opMyBaHHS
JOOCAIIHUIIBKUX yMiHb, BUKOPHUCTOBYBATH
epeKTUBHI MeTOOu Ta NOpuUoMH POOOTH,
OlliHIOBaATH pe3yabTaTu IIOCALAHUITEKOIL
OisIABHOCTI 3mo0yBadiB  ocBiTU. BiH Mae
MICTHUTH KOHKPETHI ITPUKAQIH, 3aBIAHHS Ta
BIpPaBH OAd (POPMYyBaHHS [IOCAITHUIIBKHIX
yMiHb 3m00yBadiB ocBiTH. Hamm 0Oyam
po3pobAeHI MeToAWYHI peKoMeHAAlii Iom0
opraHizariii 0iOAOTIYHOIO EKCIEPHUMEHTYy B

IIKOAI, e 3nobyBayam OCBITH
IIPOIIOHYIOThCH  NPUKAAOU  [IPOBENEHHS
OOCAIMHUIIBKUX 3aBAaHb Ta METoAUKa ixX
IIPOBEEHHSI, HaBeleHi IIPUKAQ U
Pi3HOMAHITHUX 3aBAaHb IOCAIIHHUIIBKOTO
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students are offered examples of research
tasks and methods of their
implementation, and examples of various
research tasks are given.

The development of a set of
methodological recommendations for the
organization of research activities in the
study of biology should help to ensure that:

1) students will be able to formulate
research  problems, choose research
methods, conduct research, and present
research results independently;

2) increased motivation to study biology

and to conduct research activities in
biology classes and after school hours;
3) the level of independence and

creativity of students will increase;

4) students will be ready for professional
activities that require biology teachers to
have research competence.

Also, the development of a set of
methodological recommendations will help
teachers of higher education institutions to
organize effective research activities of
students, which will contribute to the
formation of research skills necessary for
their future professional activities.

Conclusions and research
perspectives. Thus, after analyzing the
literature on the problem under study, we
propose the following pedagogical
conditions for preparing future biology
teachers to use research activities in the
study of biology:

1. Formation of a positive attitude
towards research activities.

2. Implementation of STEM-oriented
technologies for teaching professional
disciplines in the educational process.

3. Use of research-based learning in
the process of training students.

4. Creating conditions for independent

research activities of future biology
teachers.
S. Development of a set of

methodological recommendations for the
formation of research skills in students.
Implementation of these pedagogical
conditions requires high professional
training, creative approach to teaching, use
of modern teaching methods and
technologies from teachers in higher

CIIPIMYyBaHHS.

Po3pobka KOMIIAEKCY METOIUYHUX
peKoOMeHaaITii 1010 oprasisartii
IIOCALAHHUITEKOIL IIFIABHOCTI TIi T gac

BHBUYEHHs 6ioAoTil Mae CIIpUSTH TOMY IIIO:

1. 3mobyBaui OCBiTH 3MOKYTh
CaMOCTifHO (POPMYAIOBATH OOCAIIHHUIIBKI
npobaemMH, oOUpaTH METOOHM MOOCAIIKEHHS,

IIPOBOOUTH [OCAIIPKEHHH, O(QOPMAIOBATH
pe3yAbTaTH JOCAIIXKEHD.

2. [ligBumuThHCA MOTUBAllis o
BUBYEHHs 0ioaorii Ta [0 mIpoBeneHHS
OOCAIMHUIIBKOI  MiSIABHOCTI Ha  ypoKax
Gioaoril Ta B I1o3aypodYHUii yac.

3. 3pocTre piBEeHBb CaMOCTIHOCTI Ta

KpeaTHBHOCTI 3100yBadiB OCBIiTH.
4. 3nobyBadi ocBiTM OyayTh TOTOBi OO

npodpecitinoi migapHOCTi, gKa mOTpedye
BOAOIHHS YYUTEAIMHU Gioaorii
JMOCAITHUITBKOIO0 KOMIIETEHTHOCTIO.

Takozxk po3pobka KOMIIAEKCY
METOAWYHHUX  PEKOMEHJAllil  [JOIIOMOXKe
BHKAQJA4YaM  3aKAa[iB  BHIIOI  OCBITH
opraHizyBaTH e(EKTHUBHY [IOCAITHUIILKY
MIFIABHICTD 3100yBadiB OCBITH, 1110
CIIPUATHME dopMyBaHHIO y HHX

JOCAITHUIIBKUX YMiHb, HEOOXiZHUX [AS
iXHBOI MafiOyTHBHOI ITpPopeCciiHOI AiITABHOCTI.
BHCHOBKH 3 [OAQHOTO MOOCAiXMKeHHS i

IEepCIEeKTHBH IOZAABLUIHX PO3BiZOK.
Takum YUHOM, IpoaHaAi3yBaBIIIN
AlTepaTypHi [IKepeaa 3 OOCALIKyBaHOL

OpoOAEMH MU IIPOIIOHYEMO TaKi IIeaaroriuHi
YMOBH IIATOTOBKH MaiOyTHIX y4YHTeAiB
Gioaorii MO BHUKOPHUCTAHHSI MOOCAITHUIIBKOL
[iSIABHOCTI ITiy Yac BUBYEHHS 0ioAOTii:

1. PopmyBaHHA IIO3UTHUBHOTO
CTaBA€HHS [0 JOCAITHUIIBKOI AiSIABHOCTI.

2. BnpoBamxkeHHS y HaBYaAbHUH
nporec STEM-opieHTOBaHHX TEXHOAOTLIM
HaBYaHHS (PaxOBUX AUCIIUIIAIH.

3. Buxkopucranusa [OOCAITHUITBKO-
Opi€EHTOBAHOTO HAaBYaHHS y  IIPOLleCi
OiArOTOBKHY 3400yBadiB OCBIiTH.

4. CrTBOpeHHS YMOB A CaMOCTiMHOi
[OOCAIMTHUIIBKOI [iIABHOCTI MaHOyTHIX
yauTeAiB 6ioaorii.

5. Po3pobka KOMIIAEKCY METOOUYHUX
pekoMeHarii A dopMyBaHHH y
3100yBa4iB OCBITH OOCAITHUIIBKUX YMiHb.

Peanizaiis 1mux mnemarorivyHUX yYMOB
norpebye Bim BHUKAQOA4diB Yy  BHIIUX
HaBYaABHHUX 3aKA3/aX BUCOKOI mmpodpecitiHoi
IiITOTOBKHY, TBOPYOTO iAXONny 0
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education institutions. HaBYaHHS, BUKOPUCTAHHSI Cy4acHUX
Prospects for further research are as | MeTOZiB i T€XHOAOTIH HaBYaHHS.
follows: development and testing of [lepcrieKTHBH  IIONAABIIHX  JOCAIKEHBb

methods for the formation of research | BOagaemo B: pospobui Ta  anpobarii
competencies of students based on the | MeTOOMKH  bOPMyBaHHS  [JOCAIAHUIBKUX
proposed pedagogical conditions, | KOMIIETEHIL} 3100yBa4iB OCBiTH Ha OCHOBI
expansion of international cooperation on | S&IIPOIIOHOBAHHX Hel[aI‘OI‘i‘%HI/IX ~ ymoB,
the organization of research activities of | POSIIMPEHi MDKHAPOHOTO CHIiBpOGITHHITEA
students. development of methods for |3 ~ THTaHb  opraHisamil  JOCAIHHIIEKOL
organizing research activities of students in | AAPHOCT snobyBadiB  OCBiTH. ~pPO3POGI

e MEeTOOUKU opraxizartii OCAITHUIIBKO]
general secondary education institutions. CTOIKH p amt - A 1
OisgapHOCTI 3m00yBadiB OCBITH B 3aKAalax

3araabHOI CEPEIHBOI OCBITH.
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